Official Transcript of Proceedings

NUCLEAR REGULATORY COMMISSION

Title:

Docket Number:

Location:

Date:

Work Order No.:

Advisory Committee on Reactor Safeguards
Thermal Hydraulics Subcommittee

(not applicable)

Rockville, Maryland

Wednesday, September 22, 2004

NRC-1684 Pages 1-456

NEAL R. GROSS AND CO., INC.
Court Reporters and Transcribers
1323 Rhode Island 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
+ + + + +
ADVI SORY COWM TTEE ON REACTOR SAFEGUARDS ( ACRS)
SUBCOWM TTEE ON THERMAL HYDRAULI CS

VEETI NG
+ + + + +
VEDNESDAY,

Sept enber 22, 2004

+ + 4+ + +

The nmeeti ng was convened i n Room T- 283 of

Two Wiite Flint North, 11545 Rockville Pike,
Rockville, Maryland, at 8:30 a.m, GahamB. Wallis,
Chai rman, presiding.

VEMBERS PRESENT:

GRAHAM B. WALLI S Chai r man

F. PETER FORD ACRS Member
THOMAS S. KRESS ACRS Menber
GRAHAM M LEI CH ACRS Menber
VI CTOR H. RANSOM ACRS Menber
JOHN D. Sl EBER ACRS Menber

ACRS STAFF PRESENT:
RALPH CARUSO ACRS St af f

SPYROS TRAI FOROS ACRS Consul t ant

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

CONT-E-ENT-S

AGENDA | TEM

I ntroduction, G Wallis (ACRS)
Openi ng Remar ks, |ntroductions
M Johnson (NRR)
Overview of Safety Eval uation
M Gles (NRR)
Pi pe Break Characterization
M Kowal (NRR)
Zone of Influence
R Architzel (NRR
Debri s Characterization
A. Lauretta (NRR)
Latent Debris Accumul ation
T. Hafera (NRR)
Debri s Transport
H Wagage (NRR)
Head Loss
H Wagage (NRR)
Br eak
Physi cal Refinenents
M Kowal (NRR)

Recess

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701

PAGE

16

20

38

75

239

267

291

416

456

(202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

P-ROGEEDI-NGS
8:33 a.m

CHAl RVAN WALLIS: On the record. Coul d we
pl ease have quiet? This is a nmeeting of the Advisory
Conmittee on Reactor Safeguards Subcommttee on
Thermal Hydraulic Phenonmena. | am G aham Wl | ace,
Chai rman of the Subcommttee. The Subcommittee
Menbers in attendance are Tom Kress, Victor Ransom
Jack Sieber, and Peter Ford. Also attending is our
consul tant Spyros Traiforos.

The purpose of this neeting is to discuss
the staff's approach to resol uti on of several generic
safety issues related to | oss of cool ant acci dents.
During the first part of this neeting, the
Subcommittee wll consider the staff's safety
eval uation report relatedto Generic Safety | ssue 191,
Pressurized Water Reactor Sunp Performance During A
Loss O Cool ant Accident, and the Nucl ear Energy
I nstitute Guidance Report titled "Pressurized Water
Reactor Sunp Performance Eval uati on Met hodol ogy. "

During the second part of this neeting,
the Subcommittee will consider the proposed final
report related to the resolution of Ceneric Safety
| ssue 185, Control O Recriticality Follow ng Small

Break LOCAs in PWRs. The Subcommittee will hear
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present ati ons by and hold discussions wth
representatives of the NRC staff, the Nucl ear Energy
Institute, and other interested persons regarding
t hese matters.

The Subcommi ttee wi || gat her i nformati on,
anal yze rel evant i ssues and facts, ask many questi ons,
and formul ate proposed positions and actions as
appropriate for deliberation by the full commttee.
Ral ph Caruso is the designated federal official for
this neeting. The rules for participationintoday's
nmeeti ng have been announced as part of the notice of
this neeting previously published in the Federal
Regi ster on August 20, 2004.

Atranscript of the nmeeting is being kept
and will be made avail able as stated in the Federal

Regi ster Notice. It is requested that speakers first

identify thenmsel ves and speak with sufficient clarity
and vol une so that they can be readily heard. W have
not received any requests fromnmenbers of the public
to make oral statements or witten coments.

Now, | believe that M chael Johnson is
goingto start off for us today. Mchael, it's al ways
a pleasure to hear fromyou. W heard fromyou | ast
time on the sane i ssue when you were i ssuing a generic

letter. That was a sonmewhat interesting neeting
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because you assured us that you had a nice generic
letter and the next time we saw it, it was utterly
di fferent.

| think we have a lot of time for
guestions onthis matter we're goi ng to di scuss t oday.
Soit's quite likely you m ght want to change the SER
as you changed the generic letter. So perhaps thisis

a work in progress as well as being your best job up

to today.

MR, JOHNSON: Well, it certainly is our
best job up to today, I'll say that. My nanme is
M chael Johnson. |'mhere to, as indicated, introduce

the GSI-191, work that the staff has done on the SE
|"mjoined by Mark Gles to nmy right who will state
some words in terns of overview |'malso joined by
the team of folks who have worked in terms of
preparing what the staff has put together and what has
been provided to you in terns of the SE

You are right. W did speak | ast on June
22. At that time, we tal ked about the issue and the
urgency of the issue and in fact the Conmm ssion's
desire that we address the issue quickly. W talked
alittle bit about the bulletin and the work that had
been done by the staff in the bulletin and the real

purpose of the bulletin which was to have |icensees
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confirm conpliance on a nechanistic basis with the
regul atory requirenents for their ECCS and CSS syst ens
and recircul ati on and conpensat ory neasures that they
shoul d consider to reduce the risk.

We focused on the main objective of that
nmeeting which was to review the generic letter. You
are right. That generic letter changed alittle bit.
"1l say "alittle bit" fromJune. W think we got an
i mproved product based on the interface that we had
with you and wi t h stakehol ders. |In fact, that generic
letter was issued on Septenmber 13, 2004, with the
bl essi ng of the ACRS.

CHAI RVAN WALLI S: Actual Iy what we bl essed
was any generic letter that you had finally conme up
with as | remenber because they seemed to be varyi ng.

MR. JOHNSON: Right. You were sold on the
concept of it.

CHAI RMAN WALLI S: On the concept. W
i ked the concept, yes.

MR, JOHNSON: Menbers of the GSI-191
| ndustry Task Force talked about the GCeneric
Eval uation Guide. W said sonme stuff al so about the
Generi c Eval uati on Gui de, al though that clearly wasn't
t he purpose of our neeting in June. W' re here today

totalk in detail about the results of our revi ew of
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the draft SEE. One of the first points | wanted to
make is - and Mark, would you skip ahead to the very
| ast slide --

CHAl RVAN WALLI'S:  Could we ook at this
slide? Are you going to talk about this slide?

MR, JOHNSON: |'mgoing to conme back

CHAIl RVAN WALLIS: Onh, you are going to
cone back to it, okay.

MR. JOHNSON: The first point | wanted to
make is that the work that was done to devel op the SE
was done with the involvenment of a |arge nunber of
fol ks, some of which are present today but many of
which are not present today including people,
representatives fromthe Ofice of Nuclear Reactor
Regul ati on, of course. W also got outstanding
support fromthe O fice of Research in supportingthis
activity. O course, LANL did a lot of the work in
support of the SE

In addition to that, we've had frequent
and cl ose comuni cation with the industry and ot her
external stakeholders and getting the generic
guidelines that were prepared by them and in fact
havi ng di scussions in terns of various aspects of the
eval uation and the work that went into preparing our

SE. In fact, we made a draft of the SE public on
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Sept enber 20 to make sure that external stakehol ders
still are aware of how that SE is unfolding.

Let's go back, Mark, to the first slide,
if you would. W reviewed the Generic Industry
Qui dance very carefully as you asked us to do and was
our intent. In general, we think that the overall
approach that was used by the industry is a good one.
We did find areas, in fact, we expected to find areas
where additional guidance would be necessary and is
necessary to maeke that guideline be acceptable and
provi de an accept abl e approach for the staff. W'l|
focus on those areas as we go throughout the
presentation.

Al so there continue to be, as you are wel |
aware, areas where our know edge is limted. As a
result, there are uncertainties in sonme parts of the
anal ysis. That challenged us. In those areas, we
used our judgnent to reach a regul atory deci si on t hat
wi || support resolution of this generic issueinaway
that | believe is appropriate.

CHAI RVANVWALLI S: Thi s concl usi on t hat you
have up here is your concl usion.

MR JOHNSON:  Yes.

CHAI RMVAN WALLI S: The staff's concl usi on.

Now, there are sone inportant words in there. It
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says, "Technically sound and accept all nethodol ogy. "
| think you'll find ACRS has quite a few questions
about the technical soundness.

It may be that the nethodology is
accept abl e despi t e nunerous shortcuts inthe technical
analysis. O maybe it's not acceptabl e because of
t hose shortcuts. But | think you may find that we
have sone debat es about what you nean by "technically
sound. "

MR JOHNSON: Absol utely.

CHAI RVAN WALLI'S: | think there's also a
guestion about "realistic" because at certain points
| think in the analysis it's pointed out that we're
not being realistic. W're |looking for a bounding
esti mat e. That's quite different froma realistic
estimate. So if you are going to say it's realistic
evaluation, is that what you nean? O do you nean
that it's okay because it's conservative?

MR, JOHNSON: By that we mean that we
tried for an approach in areas where we didn't try for
an absol ute conservative approach. W tried to nmake
where we needed to be conservative to nake that
conservatismas realistic as possible.

CHAIl RVAN WALLI'S: Well, | think that there

i s sonet hing here because | think in parts of the SER
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you asked themto assune that Cal-Sil has the worst
possi bl e specific surface that's ever been neasured
rat her than the average or nost realistic one. So it
appears as if the SERis bei ng conservative. |n which
case | think you ought to say so.

MR. JOHNSON: We're going to tal k about
this as we get into the various sections. | ought to
poi nt out, in fact, my very next point was going to be
that we're well aware that there are areas of the SE
and t he I ndustry Gui del i ne perhaps even that the ACRS
has particular interest in. W're going to focus on
t hose as we go t hroughout the presentation and try to
t ouch on those.

As you indicate, we did | ook at various
areas in terns of howwe wanted both the baseline and
any refinenments to the baseline to cone out so that at
the end we could be confortable that a plant
exerci sing the baseline or taking refinenents could
resolve this issue in a way that could provide
assurance to the staff that the i ssue at hand coul d be
resolved. That was the goal for us in terms of the
way we approached the issue.

In the end, the staff has to i ssue the SE
and get into the hands of |icensees, put the onus on

| icensees, to go out and do the evaluation --
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CHAI RMVAN WALLI S: Can | ask you about this

"realistic" word? Maybe you want to change it because
it seems to ne i n numerous pl aces when you are | ooki ng
at, let's say, the debris transport, inorder to avoid
- | forget just what the words are - but essentially
it says in order to be conservative enough, you have
to assune a certain thing. That's not a realistic
anal ysis as | understand it.

Arealistic analysis is based on what you
think really happens not on limting it wth sone
boundi ng assunpti on. And that occurs several tinmesin
the SER.  I'mtrying to get at the phil osophy behind
t he SER because | think we need to establish that at
the beginning. Is it realistic or isit conservative
or don't you know?

MR, JOHNSON: | think it's realistic and
conservati ve.

CHAIl RMAN WALLIS: It can't be both.

MR, JOHNSON: It's conservative but we
tried to nove in the direction of being realistic.
That shoul d indicate that we weren't tryingto gowth
an approach that was overly conservati ve.

CHAI RMVAN  WALLI S: So it's not
unnecessarily conservative.

MR, JOHNSON: That's right.

NEAL R. GROSS
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CHAI RVAN WALLI S:  Ckay.

MR. JOHNSON: Again, inthe end, the staff
does need to i ssue an SE. We're driving towards that.
We have a slide where we can tal k about the m | estones
going forward. But in fact, that takes nme to the | ast
point that | wanted to make. The issuance of the SE
is not the end of the effort.

In fact, | would argue it just marks the
end of a phase and the begi nning of probably a nore
chal | engi ng phase which is to then have |icensees do
the evaluation, to conduct our review of that
eval uation, what |icensees areinfact i nplenentingin
the field, and ultimtely | eading up to our cl ose out
of the issue in 2007. There's a lot of work and a | ot
of planning that needs to go into those aspects
There will be a lot of continued dialogue wth
licensees and certainly with the ACRS as we o
f orward

CHAl RVAN WALLI'S: That was a concern of
the Conmmittee was that you are going to get 69
different submttals all based on different anal yses
and it's going to be a nightnare to sort them out
Can | ask about the words "technically sound?"

MR JOHNSON:  Yes.

CHAI RVAN WALLI S; There has to be sone
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criteria for soundness. Maybe we'll touch on this
t hr oughout the day, | think, because if |I see, say,
ten experinments and two of them show sonething or
other that I"'minterested in and the other eight do
not and | make a conclusion based on two of them is
that technically sound or not?

What are these ideas of what s
technically sound? Is it taking the biggest thing
have ever neasured although it may be an outlier of
everything? 1Is that a technically sound deci sion or
not ? There has to be sone sort of nutua
understanding which is justifiable in the public
domai n of what is technically sound and what i s maki ng
some regul atory-type decision because you have to
because it's the best you can do now and it's
conservative and therefore it's okay?

That's quite di fferent fromwhat maybe t he
engi neering community mght regard as technically
sound. So | think we're going to touch on that. I'm
warni ng you. But you are going to try to di sappear
and |l eave it to sonebody el se.

MR JOHNSON: No, I'll be here.

CHAIl RVAN WALLI'S: But since you put the
wor ds up.

VR,  JOHNSON: But there will be soneone
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nore directly in your line of fire as | sit on the
side. W do ask that the main objective - and this
goes back to the first point on ny slide - is that we
get fromthe ACRS your endorsenent of the staff's SE
That's the objective for this nmeeting and t he neeti ng
before the full Committee.

CHAl RVAN WALLI S:  Yes.

MR JOHNSON: We think we're ready with an
approach that 1is sufficient for our regulatory
purposes to go forward with inplenmentation that
i censees use in their evaluation for inplenentation
of fixes that will resolve this issue at their plant
shoul d the vul nerability exist. Sothat's really the
obj ective of the neeting today and tonorrow.

CHAI RVAN WALLI'S:  And | hope that when
t hese presenters present they won't just present al ot
of words. | hope they will present some evidence
whi ch goes to this technically sound issue.

MR. JOHNSON:  Absol utely. Havi ng said
that, I"'mgoing to turn it over to Mark.

MEMBER RANSOM May | ask you a question
about your previous slide? What was the role of RES
inthis work? | have seen things fromLANL and from
NRR and fromNElI but | haven't seen anythi ng fromRES.

Is there anything witten up?
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MR. JOHNSON: | look and I see Tony and

maybe even M ke Mayfield will be in the roomat sone
point. You will see throughout the presentation a
Research presence. Research was particul arly hel pful
| think in helping us deal with the issues of head
| oss and helping us in fact deal with the issue of
destruction pressure in two phase flow

As you are aware, they have taken really
the | eadershiproleinterns of chem cal precipitation
effects and the concerned rai sed by the ACRSin terns
of that research. In fact, Tony can talk to that
research. We have a point in the presentation where
we talk to that.

So Resear ch has been particul arly hel pful
t hr oughout and i n many ot her aspects of the revi ew of
the SE. In fact, one of the things that we did in
preparing for this neeting was to send out the SE to
Research as wel| as the other divisions within NRRto
get their comrent and input.

MR, HSI A This is Tony Hsia from
Research. Dr. Ransom M ke said correctly our staff
is here. W will be supportive of NRR today to
di scuss in particular the head loss that's in the
agenda and al so i n t he downstreameffects and chem cal

precipitation effects.
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The chem cal effects, we expect that test
to begin either next week or the week after next. At
this noment, we have no data to present on that aspect
but we have done a | ot of work. Today, |ater on, you
will see how we were involved in comng up with the
head | oss and the correl ation of the 6224 versus sone
ot her dat a.

MR, JOHNSON: Thanks, Tony.

MR. G LES: Good norning. M nanme is Mark
Gles. I'mthe | ead project manager for GSI-191. 1'd
like to provide you a brief overview of the safety
eval uation report. The purpose of the safety
eval uation report is to provide an NRC approved
net hodol ogy to allow PWR |icensees to perform the
pl ant-specific evaluations regarding sunp screen
debri s bl ockage for t he energency core cool i ng syst ens
and cont ai nment spray systemoperation while on sunp
recircul ation.

Thisis follow ngloss of cool ant acci dent
or high energy line breaks. The SE is designed to
take into account the nost |imting events. As far as
t he pl ant-specific eval uati ons, these eval uations are
required per the generic letter. The generic letter,
as you probably know, was i ssued earlier this nmonthin

2004 Tag 02, issued on Septenber 13.
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The generic letter requires |licensees to
performactually within 90 days of i ssuance of the SER
to provide a description of the nmethodology that's
going to be used to perform these site-specific
eval uati ons. It also requires the |icensees using
this eval uati on approach to be able to confirmtheir
conpliance with regul atory requirenents for ECCS and
SCC functions by Septenber 1, 2005.

The evaluation nethodology that is
illustrated throughout the SER is a conbination
approach using t he NEI submittal, the gui dance report,
and the SER This is a little bit untypical.
Normally the NRC issues an SER to determne the
acceptability of submittals fromeither alicensee, a
vendor, or a nuclear organization. W are using a
combi nati on approach in the SER  This is going to
allow for a nore proactive and tinely resol ution of
GSl - 191.

Alittle on the SER devel opnent. There's
been several public neetings that staff has engaged in
for GSI-191 that start back in 1997. These interface
neeti ngs have discussed resolution strategies with
regards to the i ssue and al so sone i ssues of concern.

Sone of the invol venents include the GSI -

191, the paranetric eval uati on which was | ater i ssued

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

18

as NUREG CR- 6762, al so the previously i ssued gui dance
for sunp screen i ssues REG GUI DE 182 Revi sion 3, NEI's
draft eval uati on net hodol ogy ground rules, and al so
i ssues that we have al ready nentioned.

Tony Hsia nentioned sonme of the nore
conplex issues for the head l|oss, correlation
equations, the <chemcal testing, precipitation
effects, data collection, and eval uation gui dance.
The | ast part is NEI submttal, the guidance report,
NEI 04 TAC 07, PWR Containnent Sunp Evaluation
Met hodol ogy, and that's really the subject and core
el ement of the SER

The staff reviewed NEI submttal and
concl uded that portions of the guidance report, the
basel i ne gui dance were acceptable as witten based on
their technical justification. However, the staff
determ ned there were certain portions of the docunent
t hat needed additional supplenmentation because the
nmet hods di d not contain sufficient gui dance, data, or
anal yses to justify the techni cal bases. As you wi ||
notice in the SER for these areas, the staff has
provi ded addi ti onal comments, assessnents, evaul ati ons
and refinenents in order to provide an acceptable
nmet hodol ogy for those areas.

Alittle bit about the integration of the
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SE. As Mke said, this is just one part in the
resol uti on process. The NEI submittal was submtted
May 2004 except for the Chapter 6, the alternate
eval uation which actually came in July 2004. The NRC
has issued the final generic letter. That was
Sept enber 13.

The reviewfor the industry gui delines has
al so been conpl eted. Mving ahead after issuance of
t he SER which is proposed for Cctober 29, we'll | ook
for the licensees to start anal yzing sunps with the
approved gui dance. That should probably happen
sonetinme in the first quarter of 2005.

They have the 90 days to give us the
description of the nethodol ogy and howthey intend to
make the eval uati on. Then we expect licensees to
start making the nodifications, if needed, using the
approved gui dance. This should begin in 2006. The
generic letter states that thel atest these corrective
actions can start would be the first refueling outage
after April 1, 2006.

Sonetinme in 2005, the NRC pl ans to revi ew
t he responses and start i nspecting on an audi ting-type
basis. That would allow, facilitate for the final
cl osure of GSI-191 by Decenber 31, 2007.

This is alist of the topic areas and the
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| ead presenter. There will be several presenters that
cone up at the tinme that these topic areas cone up for
di scussion. | can just briefly go dowmn these. For
pi pe break characterization, the | ead would be Mrk
Kowal .

For zone of influence, the | ead woul d be
Ral ph Architzel . For debris characterization, the
| ead would be Angie Lauretta. For latent debris
accumul ation, the |ead would be Tom Hafera. For
debris transport, the |lead would be Hanry Wagage,
along with the head | oss.

For physical refinenents and alternative
eval uati on net hodol ogy, the lead is Mark Kowal . For
sunmp structural anal yses, theleadis TomHafera. For
upstream and downstream effects, the lead is Joe
Gol la. For chemical precipitation effects, the | ead
is Ral ph Architzel. At this tinme, | would like to go
ahead and introduce Mark Kowal and the group
supporting staff.

MR. KOML: Good norning. M nane is Mark
Kowal . | ama reactor systens engi neer in the plant
systens section of NRR |'mgoing to be speaking this
norning to Section 33 and Section 421 of the gui dance
report and safety eval uation report.

Basically these sections get into break
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selection and identifyinglimting break | ocations to
be anal yzed. Joining me at the table here is Dr.
Bruce Latellier fromLos Al anbs who al so parti ci pat ed
in the review of these sections.

Secti on 33 of t he gui dance report provi des
gui dance and considerations regarding the overall
process for selecting and identifying the limting
break |l ocation. In sunmary, the staff finds that the
gui dance provided in this section of the guidance
report i s acceptabl e and notes two exceptions. First,
t he gui dance report does not provide guidance for
pl ants that can substantiate no-thin bed effect.

CHAI RVAN WALLI' S: Do you under st and what
t hat nmeans?

MR KOWAL: Vell, yes, | do. This is
actual ly sonmething that is going to be di scussed into
t he next presentation.

CHAI RVAN WALLI'S:  Well, I'm not at all
clear on what are the criteria for knowi ng when you do
or do not have this thin bed effect and what it is.
The first thing you have to do is to say, do we or do
we not have a thin bed effect? Apparently if they can
establish nothin bed effect, then they don't have any
gui dance. So what good does that do then? |[If they

can establish that they don't have a thin bed effect,
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then there's no gui dance.

MR KOML: Right.

CHAl RVAN WALLIS: And if they do have a
thin bed effect, then presunmably they are in trouble
because that gives thema high head loss. So |' mnot
quite sure what this does to the plants. |'mnot even
sure that they know how to determ ne whether or not
t hey have a thin bed effect.

MR. LATELLI ER: I[f I may interject, at
this point, we're sinply speaki ng about whet her or not
t he plants have sufficient fiber that arrives on the
screen to support the accumulation of particulate
matter.

CHAl RVAN WALLI'S: Is there criterion for
t hat of sone sort?

MR. LATELLIER There are criteria based
on one-eighth of an inch dry fiber.

CHAI RVAN WALLI'S:  Now, one-eighth of an
inch is enough to support particulates. And there's
another part of the SER that used to say there was
overwhel m ng evi dence that Cal-Si| al one can produce
a bed. Presumably Cal-Sil aloneis athin bed because
that's the stuff that makes the thin bed effect, isn't
it? The Conpressed Cal-Sil alone is what nakes the

thin bed.
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MR LATELLIER Cal-Sil has both a fiber

and a particulate constituent so it is capable of
form ng that effect by itself depending on the screen
openi ng si ze.

CHAI RVAN WALLIS: So it's not a question
of havi ng enough fibers. |If they have Cal-Sil al one,
they could still have a thin bed effect.

MR. LATELLI ER: The gui dance coul d be nore
clear on the treatnent of CalciumSilicone.

CHAI RVAN WALLI'S: | think it needs to be
nore clear. So it neans if they have any Cal-Sil in
the plant at all and if it's enough to produce a
certain thickness onthe screen, they have a potenti al
thin bed effect, is that it?

MR. LATELLI ER: | believe there is a
potential for that to occur, but generically speaking,
t hey are assessing their vulnerability to various sub-
bl ockage phenonenon. Some plants also have the
opportunity to substantiate no appreciable fiber
accunul ation at all because of their particular
i nsul ation type.

MR, JOHNSON: Can | suggest sonething?
VWhat we really wanted to do with Mark's presentation
was to provide an overvi ew.

CHAI RVAN WALLIS: Wl l, I'"msorry but this
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is atechnical matter. W said we were going to | ook
at the technical validity of these decisions.

MR. JOHNSON: Absol utely and we want you
to. W actually have a presentation that is going to
enabl e you to get into alot of detail, as much detail
as you want .

CHAI RVAN WALLIS:  Wwell, | think that we
need to do this. To start with, this thin bed effect
appears t hroughout the SER W need to be pretty darn
clear what it is. And we need to have clear criteria
for what it is so everyone understands it so it can be
used. Then apparently if this doesn't happen, which
maybe if there's a plant with no Cal-Sil, if there's
no Cal-Sil, there's nothin bed effect. Then there's
no gui dance according to this statement. That's not
very good gui dance. What do they do if they don't
have any Cal -Sil? They have no gui dance.

MR. LATELLI ER: What that bul |l et suggests
is that the industry gui dance report did not provide
guidance iif the plants could substantiate no
appreci able accunul ation of fiber. There is a
criteria stated in the SE. | think we can get into
the acceptability of that criteria.

CHAI RVAN WALLI S:  Yes, | do think as well

we need to get into that. Well, we'll get into that
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| ater.

MR LATELLIER  Yes.

MR, JOHNSON: Dr. Wallis, if | can just
ask your forbearance, we are going to get into all of
t hese issues.

CHAI RVAN WALLI S:  Yes, but again "this GR
does not provide guidance for those plants that can
establish no thin bed effect” is an overview. W're
not going to get into that again, are we?

MR KOWAL: The next section and
recharacterization and also in the head | oss section
later this norning --

CHAI RVAN WALLI S: | would expect it to
read the ot her way around that unl ess you gather thin
bed effect, you are okay. |f you do have the thin bed
effect, then you better do sonet hi ng nore substanti al .

MR CARUSO What's the staff position
regarding the section in the guidance report that's
that silent regardi ng pl ants that can substanti ate no
thin bed effect? Wat does the staff think about it?
It says that it's acceptable with that exception
Wll, so what's the staff position then?

MR, JOHNSON: Angie, do you want to
address that?

MR. WAGAGE: Hi. This is Hanry \Wagage.
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I"'mfromNRR | reviewed debris transport and head
| oss sections. This thin bed effect, what the
guidance is is that if thereis fiber to forma thin
bed, if there is sufficient fiber for one thin bed,
then |icensees have to consider effect of thin bed.

If there is nore fiber, then licensees
consi der the head | oss across the debris bed except in
these Cal-Sils as Dr. Wallis nentioned. W recognize
that in the SE there is some experinental emttence
(PH) that Cal-Sil can forma thin bed even w thout
fiber. Then we do have sone conditions where Cal - Si
cannot forma thin bed. Those are when the velocities
are | ow.

When the Cal -Sil fraction containment is
low, the thin bed cannot be forned. That's an
exception. O herw selicensees have assuned t hat Cal -
Sil can formthin beds. The questionis whenit cones
to head loss. |If thereis no thin bed, the |icensees
have to cal culate the head | oss --

MR. CARUSO. | think the questionis, this
section here deals with the break | ocation, right?

MR, KOWAL: Yes.

MR. CARUSO That's what you were tal king
about .

MR. JOHNSON: Ri ght.
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MR. KOML: | think the question is, you

say right there that there is no gui dance about break
| ocations for plants that don't have a thin bed effect
issue. So what's the staff position about that? |Is
t hat acceptabl e? They can do whatever they want. O
did the staff provi de additional gui dance about break
| ocati on?

MR, KOWAL: Not really with respect to
break l|ocation, Ralph. This section docunments the
overall process of how you identify the limting
break. For exanpl e, in doing so, you consi der each of
the phases of the act: the transport, the
regeneration, the accunul ation at the sunp screen

Sonme of the assunptions that are made in
these | ater sections of the GR. For exanpl e, codings
is one of the areas where particulate sizes are
assunmed. When you have a thin bed, that tends to
increase the head | oss. That's a conservative
assunption. For a plant that can't substantiate a
thin bed, if they do not get a thin bed, then what |'m
saying is those particles could pass right throughthe
sunp. Maybe those aren't the conservative particle
sizes --

CHAI RVAN WALLI S: But t hen anot her part of

t he gui dance says that Cal-Sil can block the screen
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wi thout the fibers there. So you can't just assume it
all passes through

MR. CARUSO Howdoes this affect limting

CHAl RVAN WALLI S: Agai n, they are supposed
t o consi der the worst conbi nati on of debris m xes that
are transported to the sunp. You look at all the
break | ocations and say what's the worst thing that
can happen. | don't see why you need this exception
at all. It just confuses everything.

MR. KOWAL: Perhaps we don't need it here
t hen. The limting break location is going to be
identified through surveys, through as | nentioned
wal k downs, considering worst | ocations, those types
of factors.

CHAI RVAN WALLIS: But really they have to
consider a lot of locations to find out what's the
wor st .

MR, KOWAL: Right. They will be doing
t hat .

CHAI RVAN WALLIS: So what you are really
sayi ng i s make a conprehensi ve anal ysi s who consi ders
| ots of break |ocations bearing in mnd those which
are next to places where there's a lot of insulation,

see what happens, and find out the worst one.
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MR KOML: Right.

CHAI RMAN WALLI S: | don't know why you
need any of these peculiar exceptions like this one
whi ch seem to be addressing sonething el se.

MR, KOWMAL: Ckay.

MR SOLORIO Dr. Wallace, this is Dave
Solorio. W hear your comment. W wll go back and
| ook at our SE and see howwe can i nprove the clarity.

CHAI RVAN WALLIS: Wwell, what you will do
is sinmply leave it out because then we won't have to
di scuss it anynore. | don't even understand why you
put it inin the first place.

M5. LAURETTA: Thisis Angie Laurettaw th
the Plant Systenms Branch. "1l be going into the
details of the effects of the thin bed on the next
presentation.

CHAI RVAN WALLI'S: Okay. WI I you explain
to us what a thin bed is?

M5. LAURETTA: well, we'll be talking
about it and the different aspects.

CHAI RVAN WALLI'S:  You'll explain what it

M5. LAURETTA: Yes, | think we wll.
CHAIl RVAN WALLIS: Ckay. Thank you.

M5. LAURETTA: This considerati on was
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included inthe Reg Guide 1.82 as a criteria for break
selection which is why --

CHAl RVAN WALLI S:  Thi n bed appears in 1. 82
as wel | .

M5. LAURETTA: Right, and that's why it
was i ncluded inthis presentation and in the SER under
this section.

MR. CARUSO And what does 1.82 say about
break | ocation with respect to no thin bed? Wat does
it say you are supposed to do? How does break
| ocation conmpare with nothin bed? | think that's the
question. It's not clear to us howthe fact that you
can't forma thin bed. How does that effect --

MR, JOHNSON: | very much wel cone the
reconmendation fromACRS to take out this. |I'msorry
that this bullet is on this slide. Dr. Willace, the
way you described it is the way we intended.

MR. CARUSC Maybe we just m sunderstand
it. That's why we're asking.

MR, JOHNSON: | don't think so. W'l get
nore into thin bed | ater on.

CHAI RVAN WALLI'S: | think your answer to
nost of our criticisnms is going to be to sinply | eave
themout whichisalittle peculiar because presunmably

they were in for a technical reason. Let's proceed.
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MR. JOHNSON: Before we do, | do want to

make sure you know we are going to tal k about thin bed
inacouple of presentations. Angiew || certainly do
it inhers. W were actually going to talk nost about
thin bed in the head | oss presentation. So | don't
want you to be di sappoi nted when we get to the next
topic and we say wait until alater topic on head | oss
to tal k nore about thin bed.

MR. KOML: GCkay. The second exception
had listed is, for plants needing to evaluate
secondary size piping breaks such as main steam and
feedwater pipe breaks, the location should be
eval uated consistent with the gui dance for LOCA pi pe
br eaks.

CHAI RMAN WALLI'S: So the overviewreally
is that they have to consider alot of breaks in a | ot
of places. They have to consider proximty to
insulation. They have to do an intelligent analysis
in order to try to find out the worst that could
happen. That's really the substance of your SER

MR. KOML: That's correct. As Dr. Wallis
sai d, this section provi des gui dance and
consi derations onidentifyinglimting break size and
| ocati on. VWhat we're trying to find is the break

conditions that present the greatest challenge to the
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sunp screen and to sunp perfornmance.

The criterion for identifying limting
break | ocationis the head | oss across the sunp screen
and finding the break | ocation. Wat we're tryingto
do is find the break location that results in the
maxi mumanount of debris transportedto the screen and
t he worst conbinations of debris transported to the
screen.

So we're really | ooking for what arrives
at the screen itself. 1n doing this, all phases of
t he accident scenario have to be considered: t he
debris generation, the debris transport, and the
accunul ati on.

CHAI RVAN WALLIS: So it seens to nme in
readi ng this | concl uded t his was not sequential. You
have to propose a |ot of breaks. You have to go
through all the rest of the analysis with debris
generation, transport and cal cul ati on. Then you have
t o go back agai n to see whet her you have pi cked enough
good br eaks.

MR. KOML: That's right.

CHAI RMAN  WALLI S: You can't just
sequentially doit and say we'll pick all these break
sizes and go down and cal cul ate everything because

which ones you pick depend on the subsequent
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cal cul ati ons of other phenonena. So it's all tied

t oget her.

MR, KOWAL: Yes.

CHAl RVAN WALLI S: So real |y you ar e sayi ng
consider all break sizes. | don't see that there's

much else to it.

MR KOML: Right.

CHAl RVAN WALLI'S:  Al'l the reasonabl e break
sizes and | ocati ons and see what happens.

MR. KOML: On the next slide, as far as
the break size considerations, for RCS, nain |oop
pi ping and attached auxiliary piping, double-ended
guillotine breakswith full separation and of f-set are
assuned. For secondary system breaks, for those
plants that need to evaluate those scenarios, the
gui dance report suggests that either double-ended
breaks i n those systens or conditions consistent with
the |icensing basis be used for break size.

Staff agrees with this and notes that the
licensing basis analyses for these secondary side
breaks do typically evaluate the full spectrum of
break sizes up through the doubl e-ended ruptures of
those lines. Basically the staff concludes then as
far as break size that this is acceptabl e because it

should provide for large quantities of debris and
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wor st combi nati ons.

CHAl RVAN WALLIS: It seens to ne that if
| were a plant | coul d work backwards fromny screen.
| could say here is ny screen. |If | understand the
wor st conditions for bl ockage in terns of getting al
the Cal-Sil there with a little bit of fiber or
whatever it is, | can work back to where in nmy plant
coul d this happen. Then | coul d pi ck the break si zes.
So it's alnobst as if the break sizes cones later in
your decision rather than in the begi nning.

MR KOWAL: | guess that's possible.

CHAI RVAN WALLI S: | guess the bigger it is
the worse it is soit's location that we're picking.
But if it's next to a steam generator covered wth
Cal-Sil then maybe that's a good | ocation to study.

MR. KOMAL: Right. That may be a good
starting point for doing this type of systematic
approach actually. Break | ocation considerations.
The staff position is that any break which satisfies
the following three criteria nust be considered:
basically a break that's incorporatedintothe plant's
i censing basis, both LOCA and non-LOCA, if they rely
on sunmp recirculation, is capable of generating

debris, and leads to a recircul ation demand on the
sunp.
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The piping systenms that should be
consi dered i nclude all RCS pi pi ng and attached pi pi ng
and the secondary si de non-LOCA pipe ruptures that's
part of the |icensing basis. The guidance report al so
of fers numerous ot her considerations for |icensees.
Pi pe breaks nmust be postulated in pre-existing pipe
break exclusion zones.

This would include locations that are
typically subject to nore rigorous inspection and
normally aren't considered in break analysis, for
exanpl e, piping that runs between isol ation val ves.
Staff finds this acceptable. This inplies that all
| ocati ons woul d be consi dered.

Additionally, application of NRC branch
technical position MEB 3-1 shall not be used for
determ ni ng break | ocations i n the baseline anal ysis.
This MEB 3-1 basically identifies |locations of high
stress or high fatigue. The staff agrees with this
consideration also as it leads to all | ocations being
consi der ed.

As | mentioned before for plants needing
to eval uate secondary side piping such as nmai n steam
or feedwater |lines, break |locations should be
postul ated in a manner consistent with LOCA piping.

The gui dance report had suggested that plant Iicensing
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basi s | ocati ons coul d be used. This was t he exception
that | noted on the first slide.

The reason for this is that these plants
would rely on sunp recirculation to mtigate these
events. Basically these break |ocations assunmed in
the analysis probably were not performed for
eval uations of the sunp. They coul d not have foreseen
all the issues that we're tal king about now for GSI -
191.

The GR states that pipe breaks shall be
postul ated at |locations such that each |ocation
results in a unique debris source term In genera
the staff agrees with this consideration, however,
notes that the debris transport is a consideration
performed inthis. There certainly can be elimnation
of some efforts through doing conmparisons of the
di fferent phases of the event.

Pipe breaks shall be postulated in
| ocati ons cont ai ni ng hi gh concentrations of
problematic insulation. Staff certainly agrees with
this and notes that both | arger and smaller piping in
the vicinity of the zone of problematic insulation
shoul d be consi dered because the debris conpositions
m ght not be identical.

Pi pe breaks shall be postulated with the
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goal of creating the |argest quantity of debris and
t he worst case conbination of debris arriving at the
sunmp screen. These are the two attributes nentioned
earlier. The staff certainly agrees and notes that
t hat quantity of debris nmay not be --

CHAI RVAN WALLI'S: Can | ask about that?
The pressure drop on a screen depends upon how the
debris is layered. |[|f you have fibers on the screen
and then the Cal-Sil cones | ater, you get a different
answer than if the Cal-Sil conmes first and the fibers
cone later, | believe, right? Do you have anything
about timng in any of these considerations? W just
have to consider the | argest quantity, but it nakes a
di fference how the sandwi ch is nade up, doesn't it?

MR. WAGAGE: This is Hanry Wagage. I t
cones in the head | oss section. What this different
section does is to transport alot of debris onto the
sunmp screen. During the head |oss evaluation,
i censees have to evaluate when the debris is a
m xture of fiber and Cal-Sil. After that, they have
to consider the thin bed effect. That means that is
the limting one. They have to assume that first
there is a |ayer of fiber and then the --

CHAl RVAN WALLI S: So this worst case

combi nation is not just a matter of quantity. It's a

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

38
matter of timng. Wiy don't you put it in here?

MR. WAGAGE: Dr. Wallis, thetimngis not
taken into consideration in the baseline eval uation.

CHAI RVAN WALLIS: Well, the sequence of
maki ng the sandwich. |If you put the bread on first
before the salam, it nmakes a difference to the head
| oss.

MR. WAGAGE: Yes, | agree with that. But
the |icensees have to assune that it is a limting
condi ti on.

CHAI RVAN WALLI'S: So |'mtrying to gather
this. It'sthelargest quantity in the worst sequence
of sonething that they have to consider. |It's not a
honbgeneous sandwi ch. It's | ayered naybe. That nakes
a difference. Are they supposed to consider this
| ayering or not? It's not just a matter of quantity
as stated on the screen. Is it or is it not?

MR. ARCHI TZEL: Dr. Vallis, this is Ralph
Architzel. | think you have raised the point. It's
accurate. |'mpretty sure the SE does not address
debris comng preferentially at different tinmes, for
exanpl e, insulation first and then particulate |l ater.
It's perhaps a realistic but not necessarily always
goi ng to happen-type assunption that it comes in a

honogeneous formdi stri buted evenly over tine sort of
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like it was done --

CHAl RVAN WALLI S:  Now, when we get tothis
thin |l|ayer discussion, that's going to be a
honogeneous layer. O is it going to be a sandw ch?

MR. ARCHI TZEL: Well, the actual physics

CHAI RVAN WALLI S: Is it going to be a

sandwich in the thin bed or not? | still don't know
where the thin bed is. Is it a sandwich or is it
honogeneous?

MR, ARCHI TZEL: In reality and when it
real ly happens --

CHAI RMVAN WALLI S: Well, what are you
asking themto do?

MR. ARCHI TZEL: Honpbgeneously arrive and
not --

CHAI RVAN WALLI S: But thethin beditself,
does that depend upon how the sandwi ch is nade?

MR, WAGAGE: Dr. Wallis, this is Hanry
Wagage. |t depends on how the sandwi ch is nade. But
during the calculation if there is a one-eighth inch
fiber, evenif it's m xed, what is goingto control is
the debris which is that particulate which has --

CHAIl RVAN WALLIS: Okay. So | do this. |

cal cul ate the largest quantity of debris and | get a
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cubi c yard of fiberglass and a cubic yard of Cal-Sil.
Now | have to calculate nmy head | oss because that's
t he worst thing or sonething.

MR. WAGACE: That's not the worst thing.
The worst thing is when there is a one-eighth inch
t hick fiber.

CHAIl RVAN WALLIS: Wwell, okay. So do I
t ake sone of this fiber and put it on the screen first
and then put the Cal-Sil on? Do you see what |'m
getting at? Mybe we'll get intothis later. WII we
get to this later?

MR. WAGAGE: Yes, we can get to it later
during the head | oss eval uati on.

CHAI RVAN WALLI'S:  You see, when you say
"worst case conbination" here, it seens to ne you
cannot avoid getting into the question of how it's
sandwi ched. [It's not just quantity that matters.

MR, JOHNSON: If | can interject --

MEMBER SI EBER: Well, if you go through
t he SER, one of the statenents that's inthereis that
the thin layer effect initially comes from |atent
debri s whi ch when you pass that t hrough the screen, to
my way of thinking, automatically separates the
particulate from the fiber. Early arriving

particulate will go through the screen whereas the
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fiber will stay on the screen. Then you build up the
| ayer in that process. | would suggest that when we
get to the latent debris that that would be an
opportunity to discuss howthis material is forned.

CHAl RVAN WALLI'S:  Bring this up again.

MEMBER SI EBER  Yes.

CHAl RVAN WALLI'S:  That's fine.

MR JOHNSON: And we have noted that
qguestion al so. W have sone ot her fol ks who can bring
to bear sone input to the conversation.

MEMBER FORD: Could | ask an overriding
guesti on? |"m hearing these arguments about the
ti m ng conmponent of howthe debris is made up and t he
different types of debris. | keep hearing the word
"calculations.” Are there any experinments to back up
t he cal cul ati ons?

MR WAGAGE: Yes.

MEMBER FORD: Are there a |l ot of data, not
just one set of data, to back up these statenents |'m
heari ng about calculating this and cal cul ating that?

MR WAGAGE: That's indifferent sections.
For exanple, in the head | oss evaluation, there are
experinments to cal cul ate the head | oss.

MEMBER FORD: Sure. But in relation to

how t he sandwi ch is nade up, are there data?
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MR. HAFERA: There's real world dat a.

MEMBER FORD: There's real world data.

MR. HAFERA: Linerick (PH) had a thin bed
effect.

MR. HAFERA: Right.

MEMBER FORD: Ckay. That's one set of
dat a.

MR. HAFERA: Larsabeck (PH) had a t hin bed
effect. So it's an honest to God phenonenon.

CHAI RVAN WALLI S: So only data from
reactors not fromexperinents in alab where you nmade
up different sandw ches?

MR. JOHNSON: Bruce, canyoutalk tothat?

MR. LATELLI ER: Yes, let me interject.
This is Bruce Latellier fromLos Al anps National Lab.
A great deal of our experinental database is founded
on the testing that was done for the resol ution of the
BWR strai ner bl ockage issue. At that time, various
conmbi nations of debris were introduced to a
suppressi on pool environnent.

It was found in general that honbgeneous
conbi nati ons of fiber and particul ate i nduce | ess head
loss than a thin layer of fiber that's supporting a
t hi cker |ayer of particulate, up to sone limt. O

course, you can always dom nate the head | oss by a
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very |l arge anount of fibrous debris.

The transport scenarios, we are not aski ng
the industry to assess the time dependents in an
explicit manner. We believe that those cases where
| arge anounts of fiberglass insulationdebris arrives
on the screen that it wll be nore or Iless
honogeneously m xed with the particulate. So we're
asking them to assess their bed head loss on a
honbgeneous nanner.

VMEMBER FORD: Ckay. That seenms a
reasonabl e engi neeri ng approach. But when you are
doi ng these cal cul ati ons and backed up by the linmted
data that you have, have you done a sensitivity
anal ysis to showthat it does not matter as to howt he
debris is made up? O you can realistically say that
it's just a mxture.

MR, LATELLIER | thinkit's nore accurate
to say that the sensitivity of studi es have been done
to show that yes it does matter. In fact, in one
early recomrendation for the BWR closure, it was
suggested that the head | oss of various debris types
be added in linear conbinations to nmaximze their
separate effects.

At that tinme, it was judged to be

unrealistically conservative. The intent of the
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gui dance was to ask the i ndustry to assess honogeni zed
beds. The one inportant exception to that is the
formation of a thin layer of fiber which we know from
sone test experience can happen in al nbost uni ntended
fashion from the suspension of individual fibers
either from latent debris or from residual LOCA-
gener at ed debris.

MEMBER FORD: Ri ght.

MR. LATELLIER Now, there are scenarios
where if |large amounts of fiber are present on the
screen then they will certainly continue to filter
particulates. It's our belief, it's our understanding
at this time that thick beds of fiber will accommobdat e
particulates within the body of the nedia and they
will not collect on the surface in a manner that
i nduces the so-called thin bed behavior which we'll
describe later.

CHAl RVAN WALLI' S:  Now, what' s t he evi dence
for that?

MR. LATELLIER: There's always alimting
particul ate | oading for any porous nedia. |[|f that
limt is reached, then of courseit will filter onthe
surface.

CHAI RMAN WALLIS: So if you had a thick

bed that had enough particulates in it, it would

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

45

behave the sane way.

MR LATELLIER  That's true.

CHAI RMAN WALLI S: So there's nothing
magi cal about this being thin. It could be an inch
thick, not an eighth of an inch.

MR LATELLIER  That is true.

CHAI RVAN WALLIS: So the eighth is the
m ni nrum possi bl e | ayer.

MR. LATELLIER: Thereis always alimting
particul ate |l evel for any nedium

CHAI RVAN WALLIS: So it woul d be better to
call this the clog bed effect rather than a thin bed
effect. The thinness is a msleading term

MEMBER SI EBER: Well, it seens to ne that
when you describe the thin bed effect you are
descri bing the fact that the head | oss curves are non-
linear. They are isotropic. They have adipin them
The very front piece of those head | oss curves is the
thin |layer effect whereas gross accumnul ati ons occur
further out in the flow regine. And there is a
di fference. You can get nore of a head |oss out of
the thin bed effect under certain circunstances than
you can wi th heavier | oadings.

MR. LATELLIER: That is a fact. And Dr.

Wal lis makes the point as well that particul ates can
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formon the face of a thicker bed of fiber and i nduce
t he sane behavi or.

MEMBER SI EBER:  That's right.

MR. LATELLIER: W need to explainat this
poi nt that use of the term"thin bed" is somewhat of
a msnomer. It's historical in nature. It's
semanti cs t hat were chosen t o enphasi ze the i ndustry's
potential vulnerability to small anounts of debris.
VWhere previously we had defined our worst break
| ocati ons based on maxi num debris volunmes, this now
enphasi zes that there are alternatives that can give
you equi val ent effects.

MEMBER SI EBER:  Ri ght.

CHAl RVAN WALLI S: And that is when you
happen to have a cl ogged bed which has the maximm
anmount of Cal-Sil you can stuff into the fibers and
clog themup, isn't it, which could occur at any | ayer
in the sandw ch.

MR. LATELLI ER: ["mtrying to think of
transportability scenarios that would lead to a late
i ntroduction of particul ate.

CHAI RVAN WALLI S: But it could happen
You could in the | ab make a bed of fibers and t hen put
Cal-Sil ontop of it in which case you would get a big

head | oss.
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MR. LATELLIER: You certainly can create

those effects artificially inthelab. Inthose cases
where transportability is sufficient to establish a
t hick mat of fiber on the screen, we al so believe that
the particulate will arrive at the sane tine during
t he sanme transport phase.

CHAI RVAN WALLI' S:  You bel i eve or you have
anal yzed it.

MR. LATELLI ER: | t has not been
specifically analyzed for the resolution --

CHAl RVAN WALLI'S: It seenstonme it hasto
be anal yzed not just believed. Belief is not part of
t he | exi con here.

MEMBER SI EBER:  Fai t h- based.

CHAl RVAN WALLI'S: | know | don't believe
anything. | don't think you should until you have
tested and anal yzed it.

MR. LATELLIER I n our testing experience
whi ch i ncluded i ntegrated tank testing, while we have
observed the accunulation of a thin mat of fiber
supporting particulate collection, we have never
observed the reverse at | east not over the tine scal es
over which we have tested. W are continually
t hi nki ng about t he sequenci ng of debri s generati on and

debris introduction to the suppression pool. The
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primary mechani smof transport whi ch we may t al k about
i s spray actuati on whi ch washes this material intothe
pool .

CHAI RVAN  WALLI S: You see, in your
reports, | have seen stuff introduced and you get a
pressure drop and it has various characteristics. But
| haven't seen a report where you say we put in the
fibers first and then we put in the Cal-Sil or we put
in sone fibers and then some Cal-Sil and then nore
fibers or we put inthe Cal-Sil and gee whiz it nmade
a bed and then we put fibers on top of it. You have
had Cal -Si| nake a bed wi thout fibers. You' ve had it
put in together. But you haven't had these different
sequenci ng of things which would seemto ne fairly
i mportant.

MR LATELLI ER: Vell, as | said, the
separate effects of each debris type have been tested
and their limting conditions have been establishedto
some |evel of understanding. It is true that the
maxi mumhead | osses i nduced can be approxi mat ed by t he
| i near comnbi nation of worst case effects.

CHAI RVAN WALLIS: | think you woul d get
t he worst case if you actually put the Cal-Sil on top
and let it be conpressed toits max. Well, it doesn't

conpr ess. It already is at it's max because it
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doesn't conpress, right?

MEMBER SI EBER:  Ri ght.

CHAI RVAN WALLI S:  So you put a bl anket of
fibers. |If you could then make a bl anket of Cal-Si
on top of everything, that would be the worst thing
you coul d do.

MR. LATELLI ER: What you are describingis
a mechani smfor providing the maxi mum conpressi on of
the fiber which would be assunmed under the --

CHAl RVAN WALLI'S: Right. It also nmakes
t he maxi mum pressure drop, | think, because putting
the Cal-Sil all together makes the maxi num pressure
drop. So one could require that they do that.

MR. LATELLI ER: "' m sorry. Coul d you
repeat that?

CHAI RVAN WALLI S: One coul d require that
they calculate it that way if that produces a maxi mum
pressure drop

MR LATELLI ER: Pl ease repeat the | ast
scenari o.

CHAI RVMAN WALLI S: | thought you would
al ready knowit. You put the fibers on. You put the
Cal -Sil anywhere really. I1t's a sandw ch, only Cal -
Sil. | think that's when you get the maxi numpressure

drop if it's all together
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MR, LATELLIER  That is true.

CHAI RVAN WALLI S: So what you want to
avoid is having it all together anywhere.

MR. LATELLI ER  Yes, but what you descri be
is a physical nmeans for inducing the maxinmm
conpression of the fiber. And that supports ny
suggesti on t hat you can approxi mat e wor st case effects
by a linear conbination of the worst case.

CHAI RVAN WALLI'S: If you put the Cal-Sil

on top.

MR LATELLIER: Certainly.

CHAI RMVAN WALLI S: But that's not what you
are requesting that they do. That's the worst

possi bl e conmbi nati on, but you are not requesting t hey
calculate it that way.

MR. LATELLI ER: That is true because under
t he scenari os of transportability for | arge amount s of
fiber, we believe that they will arrive together --

CHAIl RVAN WALLIS: Don't say "believe."

MR, LATELLIER W assune --

CHAl RVAN WALLI S: Don't use the words "we
assunme.” Wiat's the basis of your statenent?

MR. LATELLI ER: The basi s of our statenent
is the testing that was done for the BWR suppression

pool s. The transport conditions inthat condition, we
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acknowl edge, are much nore turbulent than the PWR
pool s which | eads to a separation of the debris.

MEMBER KRESS: More turbul ence |leads to
separation or |ess turbul ence?

MR. LATELLI ER Less turbul ence can | eave
settling in the PWR sunp pool s.

MEMBER KRESS: That's what | thought you
nmeant .

CHAI RVAN WALLI S: Everything is very well
m xed and everything stays very well mxedif it's all
stirred up.

MR LATELLIER  Yes.

CHAl RVAN WALLI S: But PWRs, you have
bi gger places where things can settle out.

MR. LATELLIER: That's true. Andin those
ci rcunstances, the large anmounts of fiber are |ess
likely to accunul ate thick mats.

CHAIl RVAN  WALLI S: The problem with
settling out is that you can nake dans of stuff and
t hen the dam breaks and you get a big rush of stuff
all in one surge as you can see if you | ook at the way
t hat storms wash t hi ngs down roads. They get dans of
stuff and then they get a surge of stuff and so on.
So again, |I'mnot always convinced of having it one

way i s always better than another because it's a very
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conpl i cat ed phenonenon.

MR. LATELLIER Indeedit is. That effect
t hat you descri be woul d per haps be rel evant duringthe
contai nment spray wash-down phase from upper
cont ai nnent | evel s.

CHAI RMAN WALLI S: Ri ght.

MR. LATELLIER: That isalimtedduration
phase of the accident scenario by which tinme the sunp
pool may be substantially full to depths of four to
six feet by the tine that this |large charge or the
amount of debris that you describe mght reach the
pool. At that point, the transport velocities would
not be sufficient for it toreach the screen dependi ng
on the location of its introduction and dependi ng on
the geonetry of the sunp screen.

There are some very unf avor abl e
geonetries. It nust be considered. The conbination
of transport during spray wash-down and its | ocation
of i ntroduction nust be consideredin conbinationw th
the geonetry of the screen. For exanple, there are
pl ants t hat have wel | - defi ned return wat er pat hways i n
close proximty to the sunp screen. That would be
consi dered an unfavorabl e circunstance.

MEMBER KRESS: Are those details spelled

out in the guidance report?
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MR LATELLI ER: These interactions are

enphasi zed. The staff encouraged the industry to
provi de exanples of the interactions between the
steps. W have nade an attenpt to suppl enent that
where we t hought it appropriate. The i ssues have not
been i gnored or forgotten. W can argue about whet her
the information is sufficient to ensure attention to
the matter.

MR. KOML: Okay. |I'Ill nove on. Piping
smal |l er than two inches in dianeter does not need to
be considered for identifyinglimting break | ocation.
The staff agrees with this gui dance.

CHAl RVAN WALLI'S: Wy is that? Because
you don't have to recirculate, isn't it?

MR. KOWAL: Well, that is true. There are
some PWRs that may not even need to go into
recircul ation --

CHAI RVAN  WALLI S: Because you could
certainly transport debris. But if youdidn't have to
recircul ate, then you woul dn't have a problem is that
what you are trying to say?

MR. KOMAL: That is true. That is part of
the reason. Al so, sonme of the | arge dry PWRs nay not
need to use contai nnent sprays in that situation. |If

there are fan cool ers or safety grade, you woul d have
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| ess transport --

CHAI RVAN WALLI S: If this were a risk-
i nformed subm ttal, then you woul d probably have t o do
this because these are nore likely things. Youreally
couldn't exclude small breaks if this were a risk-
i nfornmed subm ttal

MR KOMAL: Well, we also feel that the
| arge breaks wi th bound conditions --

CHAI RVAN WALLIS: But that's not the way
you do risk-informed analysis to |ook at bounding
| arge breaks. You | ook at probability of all breaks
and consi der the risk.

MR ARCHITZEL: 1'd just like to make a
conment on the risk-informed coment. | don't know
that we really know that risk-infornmed would give you
a different answer. When we did a study on the risk
associated with this issue, it was with the existing
screens that the PWRs have.

So this assunption is you have anal yzed
and you have addressed the problem So those
vul nerable plants may not be anywhere near as
vul nerabl e anynore to t hose smal | breaks and you m ght
get a different answer. | don't know. We haven't
done it, but it's not necessarily risk-informed to

ignore the smaller breaks is the only point | was
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maki ng.

CHAl RVAN WALLI S: But if you are not using
t he risk-informed approach, this is fine because the
| arge breaks are going to be limting anyway. But if
you are going to start whittling away the | arge break,
then I think you m ght have to revisit this business
about what you need to consider.

MR. ARCHI TZEL: You are correct inthat in
the study the risk was dom nated by small breaks.
That's correct.

CHAl RVAN WALLI'S:  Right. Thank you.

MEMBER RANSOM  Anot her problem | see -
and it extends throughout this discussion - is the
source-term (PH), basically the nodeling of the jet
and the damaged nechanisns that take place. From
everything | have read, they seem so sinplistic and
possi bly even wong that it would be hard to base a
break based on what happens in that scenario.

This may not be the place to discuss it,
but you can see that what goes on in terns of debris
generation affects all the rest of the analysis
downstreamin terns of sel ecting whether or not you
have a t hin bed behavior or not. Evenin terns of the
two i nch di aneter, you never see tinme cone into play

into this because on a two inch break you will have a
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much nore energetic break for alonger period of tine.

That never comes into the analysis. You
don't know what effect that has. A large break is
goi ng to be over nmuch nore quickly but to nuch | arger
an extent. So | question | guess howyou can actually
make decisions based on such a cavalier nodel. I
t hi nk that needs to be di scussed.

CHAIl RVAN WALLIS: W're going to get to
the zO, aren't we?

MR JOHNSON:  Yes, we are.

CHAl RVAN WALLI'S:  You are going to have
quite a few questions about that too. We'll revisit
sone of these questions later in the day.

MR. KOML: O her considerations provided
include a consideration of debris and materi al
| ocations with respect to the break. NEI - 02- 01
wal kdowns have probably already been performed to
identify these types of |ocations. The next
consideration is the thin bed effect that we have
al ready discussed to sone degree and w Il discuss
further |ater on.

There's a recognition that |atent debris
inventory may be a limting source for plants that
have little or no fibrous insulation. Attached piping

beyond isolation points does not need to be
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consi dered. The staff agrees with this. Breaks in
t hese | ocati ons shoul d not require sunp recircul ation
assum ng the isolation valves --

MR. CARUSO Coul d you gi ve an exanpl e of
what that m ght be?

MR, KOWAL: In an attached safety
injection line or HR line or sonething.

CHAI RVAN WALLI S: VWile we're on this
slide -- Well, answer his question.

MR KOWAL: I"'m thinking of a safety
injection line that has contained isolation valves
t hat --

MR CARUSO You don't have to consider a
break upstream of the isolation valve.

MR. KOML: Right.

MR.  CARUSO But downstream of the
isolation valve to the loop, that all has to be
consi der ed.

MR, KOWAL: Yes.

MR, CARUSO  Ckay.

CHAI RVAN WALLI'S:  On this second bull et,
what you mean is generate enough fibrous debris to
filter particul ates. "Thin" has no place in that
sentence, does it? It's sinply enough fibers.

MR. KOML: Right.
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CHAlI RMAN WALLI'S:  And how do we know t hat

a sixteenth of an inch layer won't filter
particul ates?

MR. LATELLIER: This is an engineering
j udgnent based on --

CHAl RVAN WALLI S: Have you t est ed anyt hi ng
t hi nner than an eighth of an inch?

MR. LATELLIER  The eighth of an inch,
first of all, it's inportant to understand that that
is based on the dry fiber packing density, a
t heoretical density, if you will.

CHAl RVAN WALLIS:  Well, we know that no
fibers will filter Cal-Sil because you have Cal - Si |l
deposit wi th not hing. And then is there a vacuum
between no fibers and an eighth of an inch of fibers
where the fibers can't filter the stuff. It seenms to
me there's always a thin bed effect potentially.

MR. LATELLI ER: The one-ei ghth of an i nch
was chosen as a practical point of evaluation, arule
of thumb judgnment. It had been our earlier experience
that thinner beds of fiber could not sustain higher
pressure drops approaching 20 feet of water.

CHAI RVAN  WALLI S: In spite of the
overwhel m ng evidence cited in an SER that Cal-Sil

al one can formon a screen. It doesn't make sense.

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

59

Oobvi ously these statenments are i nconpati ble. Cal-Si
al one can formon a screen. Then you need an eighth
of an inch of fibers to make Cal-Sil formon a screen.
Those are not conpati bl e statenents.

MR. LATELLI ER: | don't disagree. The
treatnent of Calcium Silicate has been and shoul d be
an exception to our previous understanding of
conbi nati ons of fiber and particul ate of the types of
iron oxide and silica-based dust and dirt that are
present in |atent debris.

CHAI RVAN WALLIS: So it seenms to ne you
are retracting the statenent about an eighth of an
i nch being necessary. |I'msorry |I'mbehaving like a
| awyer, but that's what | have to do.

MR. LATELLI ER: ' m suggesting that we
should clarify our treatnment of CalciumSilicate.

CHAI RMAN WALLIS: | agree. Thank you.

MR. KOML: As far as break intervals to
be used in the evaluation, the guidance report
suggested three. The staff feels that five foot
i nterval s woul d be acceptable. It still provides for
a systematic approach.

CHAI RVAN WALLI' S: Wiy hasn't staff asked
t he ki nd of questions that |I' maski ng when t hey revi ew

t hese gui dances? | don't expect to get an answer.
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MR, JOHNSON: ["m sorry. \What was the

guesti on?

CHAl RVAN WALLI'S: It seens to be obvious
to me. They are saying conpatibility between a cl ear
statenent that Cal-Sil can formby itself and anot her
statement that you need an ei ghth of an inch of fibers
to make it form There's a clear inconpatibility. |
just wonder why the staff doesn't recognize this and
why it has to come to us to ask that sort of a
guestion, unless |' mbeing naive in some way. | don't
expect an answer but |'mjust puzzl ed.

MR. JOHNSON: No, | don't want to answer
that. W have asked a bunch of questions. You won't
get the benefit of those necessarily today. But we
certainly come to you because we expect that you wil |
ask questions that we haven't thought of. That's part
of why we do this.

MEMBER RANSOM Al egi ti mat e questi on here
too is, to what degree has the chem cal industry
filtration technol ogy been brought into play interns
of what it would say about sone of these effects? It
seens |ike the industry has tunnel vision. It stays
within the nuclear industry. You can say the sane
t hi ng about the jet behavior.

There's no evidence that you ever | ooked
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at the aerospace field to see what really happens in
a supersonic jet. There has to be sone crossover

woul d think and sone val uabl e insight that could be
gai ned by this sort of thing. The chem cal industry,
historically, has dealt with filtration which is
exactly the kinds of things we're dealingwith; howto
separate fibers fromparticulate nmaterial, et cetera.

MR,  LATELLI ER: I ndeed we do take
advant age of information fromthe chem cal filtration
industry. But in those circunstances, they have the
benefit of engi neering and optim zing a porous nedi a
filtration bed. Fromthat, we have | earned a great
deal about the limting circunstances for head | oss.
However, we don't have t he advant age of predictability
of debris transport and what the norphol ogy of the
beds wi || be.

So we're at the point of conprom sing
bet ween our | ack of certai nty about what therealistic
beds will look |ike and what the maxinum filtration
efficiencies mght beif you design themto performin
that manner. Those are the conprom ses that we're
faci ng.

CHAI RVAN WALLI'S: Well, | think youdidn't
real ly answer his question. The references in your

report arethetwo really that are in ny book whichis
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45 years ol d or sonething. There nust have been a | ot
nore work in the chem cal industry on filtration than
just those two pieces of work which were cited then.

So it's just surprising that there's no
broad literature review. Andthere have actually been
books written on filtration where there are standard
met hods and so on. There's no reference to any of
those in any of your work. It seens rather
sur pri sing.

MR LATELLIER  We'll take the coment
under advisenent. It's always worthwhile to | ook for
crossover advantages. But | would ask if you would
have us postulate the optimumfiltration efficiency
that we can find in the chemcal filtration
literature.

MEMBER RANSOM Wel |, it woul d be hel pful
if you sinply had a consultant fromthat industry who
coul d back up what you are sayi ng whereas you are j ust
out in the open the way it is, going on your judgnent
basically. You nmust consult the literature and the
weal th of know edge that's out there even if it says
we can't do it. Then you have sonething to stand on.

MR, WAGAGE: Dr. Wallis, | would like to
addr ess your question on one-ei ghth thickness and not

recogni zing that the Cal -Sil effect inthe regul ation.
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When you put out Reg Guide 1.82 revision 3 at that
time there was not sufficient information on Cal ci um
Information came with the Cal-Sil report LANL put out
with experinents.

Now we have both i nformation com ng from
Reg Guide 1.82 revision 3 which says there has to be
a one-eighth inch thickness fiber to forma thin bed.
Then the new information is that Cal-Sil can forma
thin bed without fiber because itself has fiber.

CHAl RVAN WALLI'S:  That's right.

MR,  WAGAGE: W recognize the need to
change that. But we didn't have that information at
the tinme --

CHAl RVAN WALLI'S:  That's right. So all
this stuff on thin bed sinply should be if you have
Cal-Sil in your plant, you have to calculate the
pressure drop assunming that it's inthe worst possible
place, isn't that really what you are saying? The
t hin bed ef fect di sappears once you realize that Cal -
Sil alone can clog a filter. | was just puzzled by
why this thin bed effect isinvoked all throughout the
gui dance and the SER when really it's a m snonmer and
t here' s newexperinmental data which says that it's not
quite the sane as just a thin bed effect. You can

al ways get Cal-Sil giving you trouble.
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MR JOHNSON: We'll look to clarify that

if it's not clear.

CHAI RMAN WALLI S: So you are going to
rewite your SER

MR, JOHNSON: We'll clarify the treatnent
of Cal-Sil.

CHAl RVAN WALLI' S:  Thank you.

MEMBER FORD: Could you go back to the
previous slide please? The final bullet about the
five foot intervals, it's ny understanding that the
i ndustry wants the three foot intervals and you have
rel axed that based on an earlier evaluation show ng
that Mariska (PH) perspective doesn't really matter,
is that correct? If | read the SER, that's
essentially what it's saying that your reasoning for
allowing themtorelax it to five feet is based on an
earlier risk assessnent that doesn't really matter, is
nmy readi ng correct?

MR. KOMAL: There was sone work done by
LANL where they did eval uate sone snaller intervals,
| guess one to two foot intervals. That was part of
the basis for this.

MR. LATELLI ER: However, Dr. Ford, it was
not based on a final risk-based estimate. It was

based on the practicality and the variety of break
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t ypes and debris conpositions that you woul d achi eve.
W simply felt that the same objectives could be
achieved with a less refined resolution. Now, if you
are performng a risk assessnent, as Dr. Wallis
i ndi cated, you would be interested in the proportion
of linear feet of piping of different sizes and their
break potentials.

MEMBER FORD: But then t he sub-bul | et says
"the key factor may be containment materials," i.e.
there's a certain uncertainty in that statenment. M
guestion really is, hownuch are you conprom sing the
safety issue by allowing this five foot interval from
three foot?

MR, LATELLI ER: Al t hough we have not
quantified it, it should not have an i nportant effect
on the safety outcone as | ong as the vari ety of breaks
has been adequately exam ned. By "variety,” | nean
both the quantities of debris and the conposition of
debris and their |ocations. If you think about
cont ai nnent pi pi ng, three feet versus five feet, there
are not substantial changes in the conposition of
insul ation application over that interval. It's a
practical judgnent.

MEMBER FORD: So why did the industry

elect togotothree foot or were willing to do three
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f oot ?

MR. KOMAL: There really wasn't a good
strong techni cal reason inthe gui dance report for the
three foot interval

MR.  TRAI FORCS: | guess there mght be
anot her way of defining the break location that is
knowi ng where the material is and how the piping is
running at the plant. One m ght consider the concept
of the destruction pressure and the rel ated i ssue of
zone of influence to the break di aneter

Thi s way, one might be able to elimnate
possi bly | ooking at too many |ocations and at | east
start with the ones that are the nost inportant. Do
you think that that m ght be a feasible way to start
| ooking at the inportant break l|ocation, that is,
| ooking at the material that is being affected, the
zone of influence, and then draw a | i ne where you can
i ntersect the pipe that runs around?

MR. KOML: [|'mnot certain what industry
will do, but I think that woul d be a reasonabl e way to
doit. | would expect that |icensees would probably
proceed in that fashion.

MR, LATELLIER | would like to add that
as we get into our discussions of zone of influence |

think you wll begin to wunderstand that our
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uncertainties in that potential volunme are nuch
greater than this spatial resolution.

MR. TRAI FORCS: Absol utely, yes.

CHAl RVAN WALLI'S: | like nmy consultant's
suggestion. Take the zone of influence for a certain
pi pe size and roll it around the containnment to find
out where it has the worst effect and see if there are
any pipes there rather than |ooking at every pipe
ever ywher e.

MR. LATELLI ER: There are a nunber of ways
to inprove the efficiency of this systematic
i nvesti gati on. | have also proposed the inverse
vul nerabil ity approach where you ask yoursel f what can
you acconmodat e on t he exi sting screen and go | ook for
it.

CHAl RVAN WALLI S:  Yes, wor k backwards from
t he answer.

MR. LATELLIER. Wbrk backwards. | think
that could be a very effective way. And we're not
precl udi ng that approach.

MR. JOHANSON: This is M ke Johnson. I
don't think there's anythinginthe industry gui des or
the SE that woul d preclude themfromtaking a course
i ke that.

CHAI RVAN WALLI S: Okay. Shoul d we nove on
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then? | think we're going to have a |long day but
that's all right. This problemis inportant enough
that | think it deserves it.

MR. KOML: GCkay. As | nentioned before,
in identifying the Iimting break |ocation, we're
actual ly | ooking at all the phases of the event which
isthe generation, transport, head | oss. In review ng
this section of the guidance report, the staff also
did consider the Regulatory CGuide 1.82 and those
| ocati ons recommended in that docunment. Based on the
criteria and considerations that we discussed this
norning, the staff finds that the guidance report
gui dance reasonably addresses that spectrumof break
| ocati ons.

CHAI RVAN WALLI S: Here we get thin bed
effect again tw ce.

MR. KOML: Yes, it's in the reg guide.

CHAI RMAN WALLIS: It's everywhere.

MR KOWAL: So in summary, | wll just
repeat the staff finds that the gui dance i s acceptabl e
wi t h the one exception now of the secondary si de break
| ocation should be perforned consistent with the
reconmended gui dance in this section for LOCA pipe
breaks al so.

VMEMBER Sl EBER: Do you think there are
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pl ants that can substantiate no thin bed effect?

MR. LATELLI ER: Those plants that have an
opportunity to do so. And here, by "thin bed" we nean
they can rationalize that there will be | ess than an
ei ghth of an inch of fiber fromany source. The only
plants that can do that are primarily reflective
nmetallic insulated plants that have good plant
cl eanl i ness prograns so that they don't have an i ssue
fromtheir |atent fiber |oadings.

CHAI RVAN WALLI S: But Bruce, | thought
t hat we found t hat was no | onger i nportant because you
bel i eve you can get a Cal-Sil build up with no fibers
at all. So there is no justification for this one-
ei ghth of an inch.

MR. LATELLI ER. W' ve acknow edged t hat we
need to refine our treatnment of CalciumSilicate and
treat it as an exception.

CHAI RVAN WALLI S: Yes, but this is an
i nportant thing. This thin bed effect appears on
al nost every page and yet we have di scovered that it's
really not properly defined.

MEMBER Sl EBER: Well, that was the
starting point as | wunderstand it. Cal -Si| was
anot her thought and is not necessarily related to

whet her you can forma thin bed or not. There are
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some plants that don't have Cal-Sil. So fromthat
standpoi nt, you can ignore that.

On the other hand, since the thin bed
effect cones fromlatent fibers - and I don't know of
any plant that runs the vacuum cl eaner around their
contai nnent after each refueling - I"mcurious as to
whet her anybody woul d cl ai mt hat t hey can substanti ate
no thin bed. | guess | have to read all their
responses to see who has the nerve to nmake that cl ai m

MR KOWAL: Ckay. We'll proceed now to
Section 4.2.1.

CHAIl RVAN WALLIS: Well, are we going to
get to this point of |atent debris?

MR. KOMAL: That's a separate di scussion.

CHAI RVAN WALLIS: Okay. So naybe we can
cone back to this question about what is it a plant
woul d have to do in order to substantiate no thin bed
effect.

MR, KOML: kay.

MEMBER S| EBER: Wll, in order to
cal cul at e how nuch | atent debris you have, you do have
to sanpl e surfaces, primarily horizontal surfaces, in
containnent with either wiping it up or a little
vacuum cl eaner or sonething like that. On the other

hand, | can't inmagine people crawling up on top of
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steam generators to try to get all the dust off of
t hem

MR KOWAL: W'l get into that when we
tal k about |atent debris.

MEMBER SI EBER.  Ckay.

CHAI RVAN WALLI S: Presumably they have
never been cl eaned. That's where nost of the dust is.

MEMBER S| EBER: That's a pretty good
assunpti on.

MR. KOML: Section 4.2.1 of the gui dance
report proposes arefinenent tothe break sel ection --

CHAI RVAN WALLIS: Are you going to do the

MR,  KOWAL: Yes, there's a separate
handout for this section. Basically the refinenent
proposes to al l owthe use of branch techni cal position
MEB 3-1 for the break locations to be considered in
the sunp performance evaluations. |In sumary, the
staff does not accept this refinenent. [t is not
acceptable tothe staff. The staff concl udes that the
gui dance of section 3-3 should be followed as is for
break sel ection purposes.

Really the application of SRP 3.6.2 and
MEB 3-1 woul d focus attention on break | ocati ons, high

stress, and high fatigue, for exanple, such as the
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term nal ends of piping, intermedi ate pipe ruptures,
| ocations at high stress. Staff finds this
unacceptabl e for a number of reasons.

First of all, the PWR sunp performance
eval uations are performed to i nsure adequate | ong-term
cooling and conpliance with 10 CFR 50. 46(b) (5) which
requires that a nunber of | ocations and size of breaks
be considered. The appropriate SRP sections staff
woul d follow to review those basically suggest that
reviewers evaluate whether the entire spectrum of
si zes and | ocati ons was consi dered. Considering only
t hose | ocations with MEB 3-1 woul d not neet or satisfy
t he requirenments of 50.46.

The second reason, the staff also
previously rejected a simlar proposal for the BWR
resolution of this issue. In doing so, we cited two
reasons: first of all that the SRPs don't provide
gui dance or acceptance criteria for how to neet the
gui dance of 50. 46.

Actual ly conpliancewith GDC-4is theonly
acceptance criteria discussed in those sections.
Al so, the BWR Omers G oup had not denonstrated that
t hese break | ocations would produce the boundi ng or
nost limting |l ocations. The same woul d apply for the

PWRs.
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As | nentioned before, Reg Guide 182

provi des what the staff considers to be the conplete
spectrumof breaks to be consi dered. Considering only
those l|ocations of MEB 3-1 does not necessarily
capture this conplete spectrum

The final reason is, the ongoing 50.46
rul emaki ng efforts to risk-inform50.46 and t he break
size is not proposing to change this current
regul ati on regardi ng the break | ocati ons. \Wat we're
trying to do with GSI-191 should be consistent with
that. So in summary, the staff does not find this
proposed refinenment to be acceptable. The break
sel ection process should proceed in accordance with
section 3. 3.

CHAI RVAN WALLI'S:  Thank you very nmuch
Anynore questions or comrents fromthe Committee or
t he consul tants or staff nmenbers? Can we nove to the
next presenter? Thank you very nuch.

MR. KOWAL: The next presenter is Angie
Lavretta.

CHAl RVAN WALLI S: Thank you for vyour
pati ence with us and our questions.

MR KOML: You're wel cone.

MEMBER FORD: It'stine for a break, isn't

it?
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CHAl RMVAN WALLI S: | don't think so. I

t hi nk we better nove on.

MEMBER FORD: What's next? Is it zone of
i nfl uence?

MEMBER SI EBER: Debris characteristics.

MEMBER FORD: Debris characteristics.

CHAl RVAN WALLI'S: Well, this is the tine
we were scheduling a break. Is it sensible to have a
break now?

MEMBER SIEBER: It might be necessary.

CHAI RVAN WALLI S: Before we get into
sonet hing significant, okay. |'msorry. W' re going
to have a break. We're going to take it until 10:20
a.m Soit's going to be sonething | ess than 15 but
over 10 minutes. W'IIl start right on tine at 10: 20
a.m Of the record.

(Wher eupon, the foregoing matter went off

the record at 10: 05 a. m and went back on

the record at 10:21 a.m)

CHAI RVAN WALLI S: Back on the record.
We're | ooking forward to hearing about the zone of
i nfl uence. | think that's what we're going to do.
Are we goi ng to hear about zone of influence nowor is
it debris characteristics? So we've dunped out of

zone of influence. Are we passing over zone of
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i nfluence of influence or are we comng back to it?
W seemto have a presenter on debris characteristics
so let's hear that.

M5. LAURETTA: Good norning. My nane is
Angi e Lauretta with Plant Systenms Branch. [1'Il be
presenting the debris characteristics. This is
Section 3.4 of the baseline in both the SER and the
NEI gui dance document and includes 4.2.2.2 in the
Ref i nement section. Supporting this reviewwth ne
are Martin Mrphy of the Miterials and Chem cal
Engi neering Branch who is joining ne at the table as
well as Cint Shaffer of the Eris (PH) Corporation.
Bruce Latellier is also avail able.

Three maj or topics are covered in Section
3.4. Debris characteristics is one of them coatings
which | al sow |l be addressi ng and debri s destruction
whi ch includes the zone of influence discussion that
will be presented after this presentation by M. Ral ph
Architzel. Also as you noted earlier, |atent debris
is not included as part of this debris characteristics
di scussi on.

CHAl RVAN WALLI S: Latent debris, however,
is avery inportant, could be a very inportant actor
inall of this.

VB. LAURETTA: It is. The three
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presentations together | think are very interrel at ed.
Slide two. As an overview, debris input paraneters
needed for transport and head |oss calculations
i ncl ude destruction pressure, density, size and debris
fractions or size distribution.

MEMBER RANSOM Could I ask you for a
definition before we get started? Wat do you nean by
"destruction pressure"?

M5. LAURETTA: This is the damage pressure
defined by the zone of influence which wll be
di scussed | ater on.

MEMBER RANSOM  What is it though? Define

M5. LAURETTA: The pressure at which
debris type --

MEMBER RANSOM  Pressure itself does not
destroy anything. Pressure gradients, pressure
di fferences, those are the things that are inportant
or forces that act on the material and this is a
probl emt hat sonebody has t o defi ne because t hr oughout
the discussion they use things |like pressure, jet
pressure, destruction pressure, stagnation pressure,
all sonewhat interchangeably. These all are quite
di fferent things and sonebody has to define those and

use them consistently.
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MS. LAURETTA: As far as the discussion,

per haps Bruce can rely howit's used for.

MEMBER RANSOM  Who i s? Somebody i s goi ng
to define these terns, | guess.

MR. ARCHI TZEL: This is Ral ph Architzel
fromthe Staff. Wen | get into zone of influence,

really destruction pressure, this is a hard place to

tal k about it. So it's not necessarily in ny
di scussion, but you're right. | mean we use
i mpi ngenent pressure as well. So we use a variety of

terms and inthe end, it's a surrogate for what really
destroys the materi al .

It's not necessarily what really happens
and | agree wth you. I[t's not necessarily a
pressure, but it has been enpirically neasured in
testing at the face of different distances from
di scharges, air jets and things like that. W' re
usi ng that surrogate.

Now we can maybe clean it up and say in
di fferent pl aces, "Perhaps i npi ngenent pressureisthe
best thing to use because that's what's been neasured
in the test prograns that have been done."” But that
isthenenpirically determ ned on the test procedures
and that's where a major portion of the targets are

destroyed and that's the pressure of interest. It's
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not necessarily a pressure. It's a characteristic we
can neasure. Sone tests that's been done back
cal cul ating distances and using the ANS Standard.
It's not actually been neasured, but a | ot of things
are goi ng to neasure pressure where you actual ly take
a pressure at a distance froma test setup

MEMBER RANSOM Wl |, for exanpl e, the ANS
standard seens to actually inply these are static
pressures throughout the jet.

MR. ARCHI TZEL: Yes. Actually, throughout
the jet, it's a brought to rest type of stagnation
pressure is what's being used.

MEMBER RANSOM Wl |, even in a supersonic
jet, you never the stagnation pressure. You only see
the pressure downstream of a normal shock that
proceeds that.

MR.  ARCHI TZEL: | guess | can get into
that a little bit, but | guess the point is here at
this point what we used is a not only a surrogate.
It's basically a netric that's been used that can be
consistently applied in the analysis of this whole
probl em "1l grant you. It's not necessarily a
destruction pressure that destroys the targets.

MEMBER RANSOM  There are two pressures

that quite honestly if youlook inthe literature are

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

79

i mportant. One is a blast-away pressure which is
across a normal shock basically or a spherical shock
t hat goes out ahead of a blast-away. That creates
crushi ng pressure of course.

The ot her one i s dynam c pressure whichis
what is used to correlate all aerodynam c forces that
exi sts on destruction. That's --

MR ARCHI TZEL: Maybe it's preferred to
hold this for 15 mnutes until I'mup there with Bruce
and to have this part of the discussion |ater on.

CHAI RVAN WALLI S:  Woul d you agree, Ral ph
t hough that if you had a coating on a wall and all you
did was apply uniform pressure to it, nothing would
happen.

MR ARCHI TZEL: | agree.

CHAIl RVAN WALLIS: So there's sonething a
bit weird about using pressure, but you're going to
allude to that when you get up there.

MR. ARCHI TZEL: | don't know if I'Il do
any better, but Bruce will help me out a little bit
better on trying to.

CHAI RVAN WALLI S:  Ckay.

M5. LAURETTA: Al right. The approach
used in the guidance docunment for debris destruction

and characterization varies between two debris types
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and they are coatings and all other debris types.
That is the approach used by the NEI for coating is
different than that used for the other debris types.

CHAl RVAN WALLI'S:  So a coated, sonething
like Cal-Sil, isn't that coated too in sonme way?

M5. LAURETTA: | don't believe.

CHAI RVAN WALLI'S: That's not a coati ng.
That's part of the Cal-Sil. Coating to youis a paint
or something thin stuck on a hard surface. It's not
a coating on a insulation or sonething |ike that.

M5. LAURETTA: Exactly.

MEMBER KRESS: And is it true that you
exclude qualified coating as a resource?

M5. LAURETTA: No, we're considering it,
but I'll be gettingintointhe next couple slides our
determ nation, our findings. Qur overall findingfor
coatings is that | ack of data | eads to staff positions
for either the need for plant-specific justification
for a val ue used or use of previously accepted val ues.

CHAI RVAN WALLI S: Wi chis what? What are
t he previously accepted?

MR. ARCHI TZEL: |Is that the 10D?

M5. LAURETTA: Yeah, that's the specific
case.

CHAI RVAN WALLI S: So you're basis for the
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10D i nference for coatings is based on a previously
accepted approach. I1t's not sonething that came out
of the air.

M5. LAURETTA: Right.

CHAI RVAN WALLI S: | didn't see that in
this. It does actually refer to that.

M5. LAURETTA: We specifically nmade that
statenent in the SEA and al so in the upcom ng sli des.

CHAI RMAN WALLI'S: kay. Thank you.

MS. LAURETTA: For all other debris types,
the debris specific data and the default val ues, we
find acceptabl e.

MR. TRAIFORCS: | would like to go back to
your first bullet very quickly. You do list
destruction pressure, but it seens to me that the
i nportant paraneters are the result of this
destruction pressure which you are describing as
density, size, size distribution possibly. Because
agai n, you are tal king about the brief characteristics
provided for transport and you list destruction
pressure.

It's difficult to relate these two in
terns of the transport events or the transport of the
material and the position. So | understood listing

destruction pressure as what causes basically the
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size, the density of the material and stuff |ike that.
Is this the way? |Is this why you listed that?

M5. LAURETTA: Yes. Also as | get into
t he presentation, you'll see that destruction pressure
i s abasis we use for conservati smof insul ation type.
It's used as a standard nuch I|ike what Ralph
descri bed.

CHAl RVAN WALLI'S:  Ckay. Well, what does
it destroy? If | have a pipe that's wapped in Cal -
Sil, and you've seen Cal-Sil like this stuff here.
It's that the pipe is wapped in this stuff. He has
it all around the pi pe. Now pressure presunmably i s on
one place. Does that blow off everything that is on
the pipe or just sone of it?

MR. ARCHI TZEL: Dr. Wallis, | have sone
pictures in ny presentation.

CHAI RVAN WALLI S: VWhen you say, well
okay. So you're going to explain what you nmean by the
effect of destruction pressure. It blows off
everything on the pipeif you have a certain pressure.

MR.  ARCHI TZEL: The major portion is
consi dered the destruction pressure. There is sone
di scussion |li ke, for exanple, in the Nukon. Thereis
a controversy between the ten pounds and the six

pounds destruction pressure in the URG and the
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difference there was --

CHAl RVAN WALLI'S: But it's all or not hing.
It's all or nothing --

MR, ARCHI TZEL: No, it's a lot or not
much, but it's all sonmething. The point is the six
was not all. The ten was quite a bit. So when it's
quite a bit that's when you're saying that's the
destructi on pressure.

CHAI RMAN WALLI' S:  So destruction pressure
nmeans that it's enough what ever the potency of the jet
is measured by pressure in sone way to renove all the
insulation fromit.

MR ARCHI TZEL: The mmjor portion of it.

CHAl RVAN WALLI'S:  Well, it nust be all.
A major portion doesn't mean anyt hing.

MR. ARCHI TZEL: No, because |'ll show you
some pi ctures.

CHAI RVAN WALLI S: But for calculation
pur poses, you say it all cones off.

MR ARCHI TZEL: Yes, for «calculation
pur poses.

CHAl RMAN WALLIS: Ckay. Thank you.

MEMBER RANSOM Well, there's another
point along that line that you read in the testing

that was done with air jet testing, the nmjor
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destruction occurred in the blast wave that proceeds
the actual jet inpinging onit. |It's out in front.
It's basically a normal shock, but yet in the ANS
standard and throughout the rest of the analysis,
bl ast wave effects are conpletely ignored. So you
wonder what is the damage nechanism that you're
| ooki ng at.

CHAI RVAN WALLI S: Does the Staff have any
answer to that or are you going to conme back to that?
We'll cone back to that later. kay.

MR. ARCHI TZEL: We really woul d prefer to
hold it when we're up there because Bruce will have
sone answers and | have sone di scussion.

MR. LATELLIER  Maybe | could add just a
brief clarification. The damage pressure as Dr.
Traiforos nentions is nore a characteristic of the
installation targets that we're interested in, not a
characteristic of the debris. And alsoit's inportant
as Ralph nmentioned to understand that our
understanding of damage nechanisnms is based on
enpirical evidence which are correl ated to properties
of the expanding jet field and we have chosen pressure
which we wil | define and discuss in greater detail in
just a nonent.

MS. LAURETTA: Slide three. This has to
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do with debris characteristics and does not include
coatings. The NEI document recommended t hat specific
val ues for debris types be used, but for those debris
types that were not readily avail abl e boundi ng debris
t ypes woul d be used for conservative application. For
exanple, for mssing damage data woul d use damage
pressure of 4 psi which corresponds to the nost
[imting insulation type.

CHAl RVAN WALLI'S: | couldn't quite figure
this out. If you have a m xture of coatings in your
zone of influence, sone is netallic insulation. Sone
is Cal-Sil. Soneis Nukon. Sone is other stuff. You
seemto saying that you cal cul ate the pressure which
will renove the stuff which is easiest to renove and
then you apply to everything el se?

M5. LAURETTA: No, it's the opposite.

MR. ARCHI TZEL: Excuse ne. Dr. Wallis,
that's al so nmy section

CHAI RVAN WALLIS: Ch, you're going to do
that too. Well, that was just here.

MR, ARCHI TZEL: That's an accurate
statement. You had an accurate statement.

CHAI RMAN WALLI S: So nmy statement is
right. It seens very, very conservative.

MR ARCHI TZEL: But there's a refinenent
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that takes <care of that, but that's in ny
presentation.

CHAl RVAN WALLI'S:  Ckay, but it's on this
one too.

M5. LAURETTA: Well, this is --

MR. ARCHI TZEL: You canignore it here and
"1l tal k about it.

M5. LAURETTA: This is what was proposed
in the guidance in this section. We're going in
parallel with the way it was proposed i n t he gui dance
report.

CHAI RVAN WALLI'S: And Ral ph's going to
expl ai n why.

M5. LAURETTA: Right. They touch on sone
areas in several places in the guidance report.

CHAI RVAN WALLI'S:  And Ralph is going to
explain the two size groups as well as here.

M5. LAURETTA: No, that will be ne.

CHAI RVAN WALLI S: Okay. Could youtell us
what the two size groups' size is.

M5. LAURETTA: Yes, sir. Two group size
classificationand sizedistributions are assuned, the
small and large. Small is considered to be that which
coul d be transported t hrough gradi ng, trash racks and

radi ol ogi cal protection fences that are | ess than 20
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square i nches i n opening size with a nom nal four inch
by four inch square opening. The GR also omts
consi deration of two phase damage nechani sns whi ch as
we said wll be discussed nore in the next
presentation.

CHAI RVAN WALLIS: So you have the debris
in two classifications. One is really fine stuff
whi ch flows through everything until it gets to the
sunp or sonet hi ng.

M5. LAURETTA: Right.

CHAI RVAN WALLI'S:  And that other is wads
of it that can get stuck on the way and trash racks.

M5. LAURETTA: And wouldn't nake it tothe
sunp.

CHAI RMAN  WALLI S: And so on. And
presumably, the interaction of the two isn't
consi dered because you're being conservative or
sonething that if the arge debris blocks up a trash
rack presumably it will also catch some of the small
debris. But you're being conservative.

M5. LAURETTA: And assumi ng that all the
smal | debris gets through.

CHAI RVAN WALLI S: Ckay. What's the basis
for assum ng how much of it is one kind or the other?

How much of the debris is big and how nuch of it is
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smal |, how do you deci de howto distribute the debris
into two categories?

M5. LAURETTA: Well, this slide describes
what was proposed by NEI

CHAl RVAN WALLI'S:  But how do they do it
t hen? How do they decide how nuch of the debris is
big and how nuch is little?

M5. LAURETTA: Well, the 60/40 split is
consi stent with what was used.

CHAl RVAN WALLI'S:  Sixty percent small?

M5. LAURETTA: Well, we're tal ki ng about
for Nukon 60 percent snmall/40 percent | arge was used
inthe BAR URG and al so tests were done at the Ontario
Power Generating Station that show the 52 percent.

CHAI RVAN  WALLI S: There's a long
di scussion in the SER | found sort of ranbling about
the Ontario tests and how t hey showed this and on the
ot her hand, they showed that. Maybe they showed
somet hi ng el se.

M5. LAURETTA: Dependi ng on what the
mechani sns - -

CHAl RVAN WALLI S: That's right. So |
didn't feel very confident that they had showed ne
something | was sure about, but presumably the 60

percent fine is based on some sort of conservative
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interpretation of the tests or sonething.

M5. LAURETTA: Exactly. The 52 percent,
t hat was characterized as 60 percent was consi dered to
be conservative and consistent with what had been
accept ed before.

CHAl RVAN WALLI'S: Sixty percent is quite
big. Soif we assuned 100 percent with all the other
uncertainties we have, it wouldn't make all that nuch
di fference perhaps.

M5. LAURETTA: And the 100 percent is
assuned for sone of the insulationtypes. Goingonto
slide 4, staff evaluation of those recommendations
consi dered acceptabl e. First, that the bounding
debris type be applied to all debris for which data
is not avail abl e.

CHAl RVAN WALLI'S: It is conservative. |
t hi nk we woul d agree that's true. If you break Nukon
with a pressure which would break fiberglass, you're
certainly being conservative. But |'msure why nunber
two is conservative. Maybe that's where the |ong
di scussion of the Ontario hydro.

M5. LAURETTA: That, and al so wi t h nunber
two we're tal king about the --

CHAl RMVAN WALLIS: See. | would say it's

conservation if you assune it's all fines. But you
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have a better justification than that for 60 percent.

M5. LAURETTA: Well, what we didis we did
confirmatory anal yses that are i ncl uded i n Appendi x 2
of the SER

CHAI RMVAN WALLI'S: This is anal ysis of how
the fibers break up.

M5. LAURETTA: Ri ght. W took a
representative sanple of certain insulation types.

MR. SCHAFFER: Dr. Wallis, this is dint

Schaffer. | performed sone confirmatory research
where | | ooked at the debris size distribution from
the avail able test, for instances, what we call |ow

density fiberglass in this one case and plotted out
the size groups as a function of the pressure and
correlated that to the pressure within its own
i nfluence and did the integral and showed that their
60 percent appears to conservative. So we've added
sone realistic research to back that up

CHAI RMAN WALLI S: Ckay. Cood.

MR. SCHAFFER:  The two size group, you
should wait until you see the transport. The size
groups go to the transport anal ysis.

CHAl RVAN WALLI S:  Ckay.

M5. LAURETTA: Also the last bullet --

CHAl RMAN WALLI S: | don't |like the word
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"plausi ble."

M5. LAURETTA: Well, the two phases as has
been rai sed before, the danage nechani snms may not be
clearly defined but based on plausible two phase
damage mechani sms, we believe that's conpensated for
by the conservative function

CHAl RVAN WALLI'S:  What's your definition
of "plausible"?

M5. LAURETTA: Those that we've accounted
for in testing which was supported by the --

CHAI RMAN WALLIS: So it's nore positive
than it sounds. Pl ausi bl e wusually has negative
connotations. |In other words, if nmy teenage daughter
appears at 2:00 a.m with all kind of excuses, | would
say, "Your excuses sound pl ausible. Nowtell me what
real |y happened.”

M5. LAURETTA: Well, perhaps | shoul d have
used a different word there.

MR. LATELLI ER: Excuse ne. This is Bruce
Latellier. There's been alot of discussion about the
possi bl e effects of two phase inpingement that have
not been tested thoroughly and vari ous nmechani smhave
been hypothesized from erosion due to droplet
i mpaction, penetration in internal expansion because

of the thernodynam c condition of the fluid.
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Vari ous nmechani snms have been di scussed.
Al t hough we do not have t horough data to assess t hem
that's the reason we're using themas plausible. W
t hi nk that there perhaps are i nportant effects we need
t o acknow edge.

CHAI RVAN WALLI S: | like that idea. I
like the idea that the water is driven into the
insulation at 1,000 psi. Wen the pressure drops to
some |lower value, it expands and blows it off and
that' s not represented by damage pressure at all. But
it could happen.

M5. LAURETTA: Slide five. This begins
t he coatings discussion. The major reconmrendations
offered in the baseline for coatings are a danmage
pressure of 1,000 psi with corresponding zone of
i nfluence of 1D. The failure assunptions are that
i nside the zone of influence all coatings fail both
qualified and unqualified. Qutside the zone of
i nfluence, the assunption is that qualified coatings
remain i ntact and that the unqualified coatings fail.

Al so default thickness is assumed for
unqual i fi ed coatings outside the ZO as an inorganic
zinc equivalent of 3 mls. The guidance report also
omts the consideration of no thin beds (PH) as has

been di scussed at sonme length and we'll continue on
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it. | will be discussingit or addressing it sonmewhat
here but the main thrust of the discussionwill bein
the head | oss presentation.

CHAI RVAN WALLI S:  So t hi s damage pressure,
well, you're going to be very conservative about it.
You're assuming that it's just pressure. It's not as
if the jet picks up bits of Cal-Sil and throws t hem at
the wall. That sort of thingis conpletely out. It's
just it's a fluid pressure that washes off the
coati ng.

M5. LAURETTA: Well, this is what has been
proposed.

CHAl RVAN WALLI S:  Yes.

M5. LAURETTA: Qur eval uation.

CHAl RVAN WALLI'S: So the assunption is,
but your evaluation is nuch nore conservative so
perhaps | don't need to worry about it.

M5. LAURETTA: And that's on the next
page.

MR. TRAI FORCS: | have one question on
this 1,000 psi. This was the value listed. 1Is the
value listed in the guidance docunent ?

M5. LAURETTA: Right.

MR,  TRAI FORCS: The NEI . However, in

Table 3.2 of the Staff SER, there i s no nunmber there.
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Instead it is to be determ ned both for protective
coatings with epoxy and unprotected inorganic zinc.
So there seens to be a di fference bet ween what you are
di scussing here as the danmage pressure which is
consi stent with GR and the SER recommendation. 1 was
wondering if you could maybe conment on that.

M5. LAURETTA: Yeah, 1'll be touching on
that in a couple of slides.

MR. TRAI FOROS: Beautiful. Thank you.

M5. LAURETTA: All right. Slide 6. As
far as coating, the Staff eval uati on of areas where we
consi der to be acceptable --

CHAl RVAN WALLI'S: | think, are you m xi ng
t hi ngs up here? Coatings are the ones that you didn't
accept. Don't you nean all whatever you call, what do
you call collectively the Cal-Sil and the --

M5. LAURETTA: Debris characteristics.

CHAl RVAN WALLI S: But when you say
coatings, | thought that was paints.

M5. LAURETTA: It is.

CHAl RVAN WALLI'S:  Because | think that's
not acceptable what they submt for paint.

M5. LAURETTA: Vell, I'm going to be
presenting a | ist of what we find accept abl e and what

we find as needing alternative guidance. The first
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slide lists those aspects or those recomendati ons.

CHAIl RMAN WALLIS: In the zO 1D?

M5. LAURETTA: That's not |isted here as
one of the acceptable.

CHAI RVAN WALLIS: Ckay. So you are not
going to redefine the ZO |ater on.

M5. LAURETTA: Right. That's on the next
page, on page seven. But on page six, | was just
listing the recomrendati ons that we found acceptabl e
and those are the reconmendati ons that the coatings
fail within the zone of influence.

CHAI RVAN WALLI S: But it has to be
redefined as you would redefine it.

M5. LAURETTA: Right.

CHAl RVAN WALLI S:  Ckay.

M5. LAURETTA: And that the qualified
coatings outside do not fail. However --

MEMBER KRESS: |s there a technical basis
for that? Do you have an experinment?

MR. MURPHY: Qualified coatings outside
t he zone of influence have been subjected to pressure
and tenperature testing, autoclave testing.

MEMBER KRESS: Yes, but that's different
than intent. So you're basing it on the autoclave

results.
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MR. MURPHY: That's why we've chosen to

separate it from outside the zone of influence and
t hose qual i fi ed coatings insidethe zone of influence.

CHAl RVAN WALLI S:  No.

MEMBER KRESS: | think outsidethe zone of
influence is nore |i ke the autocl ave testing effects.

MR. MURPHY: Yes, that's right.

CHAl RVAN WALLI'S:  So they just fall off
due to there's no flow effect.

MR MJRPHY: Qutside the zone of
i nfluence, the qualified coatings do not fall off.
That's the assunption.

CHAl RVAN WALLI S: Because the fl oweffects
are small and it's just that they are heated up.

MR MJRPHY: That's correct.

CHAI RMAN WALLIS: That's the assunpti on.

MR, MJURPHY: Well, they've beentested and
shown that they will remain intact under the LOCA
conditions of pressure and tenperature.

CHAI RMVAN WALLIS: On the static testing
Wi t hout any fl ow.

MR MJRPHY: That is correct.

M5. LAURETTA: The only stipulation here
is that we ask that periodic condition assessnent be

done to ensure that they remain qualified.
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nal

t he

M5. LAURETTA: Al unqualified coatings.

CHAIl RMAN WALLIS: Al falls off?

M5. LAURETTA: That's the assunption.

MR. MJURPHY: Because they have not b
tested and subjected to pressure and tenperature.

CHAI RMVAN WALLIS: So these guys even
they have a little pipe break, all the paint is go

to fall off everywhere.

MR MJURPHY: No, all the wunqualif
coati ng.

CHAl RVAN WALLI'S:  Well, | know, but
t hey have unqualified. Do they ever have unqualif
coati ng?

MR, MURPHY: Yes, they do.

CHAI RVAN WALLI S:  They do.

MEMBER S| EBER:  Sone do.

CHAI RVAN  WALLI S: That's a ot
material. It's a big place.

MR MJRPHY: That's correct.

M5. LAURETTA: R ght.

een

i f

i ng

i ed

i f

i ed

of

MEMBER KRESS: Di d you accept the default

t hi ckness for the unqualified coatings at 3 m|?
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M5. LAURETTA: No, and again that's com ng

up in the next slide.

MEMBER KRESS: (kay. Sorry.

MR. TRAI FORCS: Goi ng back to the outside
t he zone of influence, it appears that this particul ar
coating is further away t han t he one di aneter that you
define here for the 1,000 psi. This is the
definition. They are further away of the zone of
i nfluence and therefore they are not affected whichis
your definition of the distraction basically. Right?
So they are further away.

MR. MJURPHY: |f | understand your question
or your statenent of that, you're correct. Because
t hey are further away and t hey' ve been qual i fi ed, they
will remain intact.

MR, TRAIFOROS: Yes. Correct.

M5. LAURETTA: Also for the unqualified
coatings outside --

CHAI RVAN WALLI S: COkay. Let's go back to
t hese coatings. They are qualified when they're new.
Don't they age? Paints usually fall off of houses
after a while and they fall off of nuclear plants
after a while?

MR. MURPHY: There have been cases of that

and we made a stipulationin the SERthat if you have
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a degraded qualified coating you have to treat it as
an unqual i fied coating and consi der that it would then
fall off.

CHAI RVAN WALLI S: How do they neasure
whet her or not it's degraded?

VR. MURPHY: Currently, vi si bl e
assessnents.

CHAl RVAN WALLI'S:  Just look at it?

MR. MJURPHY: They do plant wal kdowns.

CHAl RVAN WALLI'S:  And that can tell them
whether or not it's going to fall off when it's
subjected to --

MEMBER SI EBER: Usual | y when t hey do t hat,
you will find places in the plant where it has fallen
of f. Then you inspect that to see how well what
remai ns adheres to the surface.

CHAI RMVAN WALLI'S: But this doesn't really
tell themthat it wouldn't fall off points subjected
to pressures and tenperatures on the LOCA

MEMBER SI EBER:  That's correct.

CHAl RMAN WALLI S: No. So it's a very
crude way. Just look at it to see if it's still as
good as it was before in an autocl ave.

M5. LAURETTA: W had also --

MEMBER SIEBER: No, look at it to see if
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it's still there.

CHAI RVAN WALLI S:  But that's under nor nal
contai nnent conditions. That's not LOCA conditions.
MR MJRPHY: That's correct.

CHAl RVAN WALLI'S: It still seems alittle
weak sonmehow.

M5. LAURETTA: We had also added the
stipulation that a condition assessnent be put in
pl ace to maintain.

CHAl RVAN WALLIS: Ckay. |Is this sort of
an agi ng managenent programfor coatings? Isthat it?

M5. LAURETTA: Right. | don't think we've
defined it.

CHAl RMAN WALLI S: s there no aging
managenent program for coatings?

MR. MURPHY: Not necessarily.

CHAl RVAN WALLI S: There is for al nost
everything el se that exists in a plant.

MR, MJURPHY: Correct.

MEMBER RANSOM |Is the zone of influence
for coatings based on these water jet tests that you
did on painted surfaces?

MR. MURPHY: The 10D zone of influence, is
t hat what you're referring to?

MEMBER RANSOM  Yeah, or the 1, 000 psi, |
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guess.

MR. MURPHY: Well, the 1,000 psi was the
recommendation from industry which was based upon
water jet testing. So it was based on sone testing.

M5. LAURETTA: |'m going to nove on to
slide 7.

MEMBER RANSOM | ncidental ly, inthat case
fromthe industry testing, | assune these were |iquid
jets and the 1,000 psi was really the stagnation
pressure that was used they supplied.

MR. MURPHY: It was a liquid jet and it

was at a higher pressure. | believe they used a
pressure washer. It was around 3,500 pounds, |
bel i eve, at the di scharge of the punp. | don't think

t hey neasured the actual pressure anywhere el se.

MEMBER SI EBER:  Ri ght.

MEMBER RANSOM  But where did the 1,000
psi come fronf? You just backed down from 3, 000 unti l
the paint ceases to conme off?

MR. MURPHY: Again, that was the supply
i ndustry suggestion. |'mnot exactly sure how they
got there. | think they reduced the pressure to
provi de sone conservati ves.

M5. LAURETTA: And we tal k about that on

slide 7. One of the areas where we propose
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alternative gui dance to what was proposed by -

CHAI RVAN WALLI'S:  Now supposed | have a
pl an whi ch has beautiful netallic insulationandit's
all very rugged and none of it cones off and it has no
| atent debris. The only thing that cones off is a
great pile of paint chips. Do | have head | oss data
for paint chips that | can use or does NUREG 6224
automatically take care of paint chips and fl akes and
all that stuff?

MR. SCHAFFER My understanding is that
there is a little bit of data out there for paint
chips on the screens. |It's older industry data, but
that is one area, | believe, our head | oss testing is
| acki ng.

CHAI RMAN WALLI'S: Is there any gui dance
about what you should assunme for things |like SV for
pai nt chi ps?

MR SCHAFFER: Not that |'ve seen

CHAl RVAN WALLI S: So howis, The | i censees
then have to do their own tests of paint chips?

MR SCHAFFER That's the idea.

CHAI RVAN WALLI S:  Ckay.

M5. LAURETTA: And as we' ve discussed the
destruction pressure of 1,000 pounds we don't believe

issufficiently justified. Testing was not perforned
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at representative LOCA conditions that treated both
tenperature and pressure and no correlation was
provi ded to extrapol ate.

CHAl RVAN WALLIS: So |l et ne go, |' mgoing
to go back to head | oss. |'m sorry. ' m just
t hi nking. So there were experinents done with fibers
and Cal-Sil and it was di scovered that Cal-Sil could
be bad. There was a bad effect or whatever you want
tocall it. That was not known until the tests were
done.

Now you' re goi ng to say that we don't know
what's going to happen with paint chips until some
tests are done. Probably there will be sonme surprises
there too and the Staff has to sonehow deal with sort
you have 69 plants and five of them have paint chips
that don't affect the screen and two of them have
unaccept ably hi gh, but they seemto be the sane paint.
You have anonmlies appearing. |I'mtrying to think
ahead that sonehow is going to have to be sorted out
by the Staff because there's no definitive work on
filtration of paint chips through paint chips
deposited on the screen.

MR. SCHAFFER: W obviously need to see
sone test data for paint chips in order to understand

how this is going to shake out. M understanding is
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that the industry is building atest | oop and they are
going to conduct test data. Hopeful ly, they wll
cover paint chips.

CHAI RVAN WALLI' S:  And when wi || they have
t hese resul ts?

MR SCHAFFER | don't know.

CHAI RVAN WALLIS: So resolving the GSI is
condi ti onal upon the industry buil di ng successful test
| oops and getting acceptabl e data?

M5. LAURETTA: W have a default value
that we're proposing that they can use.

CHAl RVAN WALLI S: You have a default
val ue?

M5. LAURETTA: The 10D.

CHAl RVAN WALLI'S:  No, no, for the effect
of the test of the paint chips onthe head | oss on the
screen.

M5. LAURETTA: On si ze.

CHAI RVAN WALLI'S: | don't knowif you have
a default value for that.

MR. LATELLIER Let's keep in mnd that
t he assunption of conplete failure is artificial as
you poi nted out.

CHAl RVAN WALLI'S: | know. | read that.

MR. LATELLI ER And that perhaps nore
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rel evant to the issue than the head | oss behavior is
what the formof that debris will take. | think that
needs to be determned first.

CHAl RVAN WALLI'S: | believe that too. |
think that if it's finally divided, it's very
different flakes.

MR LATELLIER  Exactly so. Under the
gui dance report, the industry position was to assune
t hat degrades to the pi gnment basis, finest particul ate
avai |l abl e and t hat was done to enphasi s the head | oss
effects in conmbination with fiber mats.

CHAl RVAN WALLI'S:  Which m ght then give
you a | ot of downstreameffects in the reactor and al
this swara of paint chips goes through the reactor.

MR. LATELLIER Indeed, that is a result
of that assunption, but againit's artificial. It's
done t o enphasi ze conservati smfromone poi nt of view.
Now i n the case that you describe of a plant that has
no fiber and it has entirely reflective netallic
insulation, the fine particul ate may not be the nost
conservative formof the debris. It may be fine chips
and platelets the tend to accunul ate, but that hasn't
been determined. It's not useful to discuss the head
| oss behavior until you know sonething about the

debri s.
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CHAI RVAN WALLI'S: Wl |, 1" mjust wonderi ng

if it's useful to resolve the GSI until we know
sonet hi ng about the head | oss behavi or.

MEMBER RANSOM Well, | bring up another
point that if you read an |-6 appendix these are
confirmatory appendi ces, the NRC has now di scovered
t hat you can hi gher than the stagnati on pressure on a
flat plate. | say this factiously because it's an
error and the reason | bring it up is because this
ki nd of error does not belong in anything with that
t he Nucl ear Regul atory Di vi si on uses for regul ati on of
nucl ear power plants. Not only that when you see this
kind of things in areport, it discredits everything.
| couldn't get beyond that.

MR, LATELLIER We wi || be discussingthis
inthe next presentation for zone of influence, but |
can say now at this nmonment that that assunption was
made for consistency with the ANSI jet nodel and as we
cone to a comon understanding of what that nodel
does, | believe that you'll see that assunption is
conservative fromthe point of view fromour danmage
nmetric that we've chosen.

MEMBER RANSOM | don't care. It's
i mpossi bl e.

CHAl RMAN WALLIS: Well, we can cone to a
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conmon under st andi ng maybe.

MR, LATELLIER | don't disagree.

CHAI RVAN WALLIS: W can buy in to the
second | aw of thernodynam cs. Then we build a heat
engi ne and nmake free power.

MEMBER RANSOM It's enbarrassing.

MR. LATELLIER: The intent is to conserve
the total thrust available fromthe orifice andthat's
exactly what's done in the jet nodel to enphasize for
conservatism the thrust |oading available on |arge
structural objects.

MEMBER RANSOM Al |l it does is denponstrate
there's al ack of understandi ng of howsupersonic jets
behave and the wuse of thrust coefficients and
conservatism of thrust and trying to cal cul ate what
goes on in a jet is just not right. I1t's possibly
conservative, but it's not realistic.

CHAI RVAN WALLIS: We're going to get into
this discussion with Ral ph |ater on

MR, LATELLIER | believe that's our next
t opi c.

CHAI RVAN WALLI S:  Ckay.

M5. LAURETTA: As a finding for coating
destruction pressure, we concluded that |icensees may

ei ther use the 10D zone of influence for coatings or

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

108

come in with plant specific justification for the
val ue used based on experi mental data. The next page,
page eight, with regard to the default thickness for
unqual i fi ed coati ngs outsi de the zone of i nfl uence, we
consi der that to be unsubstanti ated.

CHAl RVAN WALLI'S:  \What does "I QZ" nean?

M5. LAURETTA: | norganic zinc.

CHAl RVAN WALLI'S:  Say that again.

MR LATELLIER  Inorganic zinc.

CHAl RVAN WALLI S: Ckay. It'sinteresting.
It looks like ZO backwards or inside out or in a
mrror or whatever.

(Laughter.)

CHAl RVAN WALLI'S: So it's inorganic zinc.

MS. LAURETTA: Yes.

CHAl RVAN WALLI S: That's what all the
pai ntings are? They are all the same kind?

MR, MJURPHY:  No.

CHAl RVAN WALLI S:  No.

MR. MURPHY: They use an equi val ent for a
default val ue of that.

CHAl RVAN WALLI S:  Ckay.

MEMBER.  Why?

MR. MURPHY: The reasoni ng provi ded was

because it has a higher density that it woul d provide
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an equi val ent mass of roughly 13 to 15 mls of say
epoxy or it's another type of coating that would be
potentially thick that would be wunqualified and
therefore, it was potentially conservative. But
there's enough instances where we don't think it's
conservative that we chose not to accept it and
requested the date comng with plant specific datato
show what they actual ly had.

CHAl RVAN WALLI'S:  That would seemto ne
that what matters really is howthe paint com ng off.
If it comes off as a powder, it's going to be very
different thanif it comes off in big flakes or sheets
where sone paints do. |If it's a tough kind of paint,
it feels differently than one that just sort of wears
off and the rain washes off your house. Sonetines
what cones off your house, certain kinds of paints,
flake off in rather big pieces.

MR MJRPHY: That's correct.

CHAl RVAN WALLI S: That's quite different.
| f that gets on a screen, it goes cluck and covers up
several bits of the screen right away and it's very
ef fective as a screen cl ogger, flakes like that. Just
like bits of plastic or sonething, they are very
ef fective screen cl oggers.

M5. LAURETTA: And that's --
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CHAIl RVAN WALLIS: So it's not really the

mass of paint. It's the form it has that's nost
i mportant.

MR, ARCHI TZEL: Well, | think it's both
because when you meke the assunption that it's all
found inthis particulate, thenit's a function of the
mass and density that's failing and when you believe
that there is a bed that fornms on top of the sunp,
t here the gui dance report use of particulate for al
pai nt was a conservative approach because --

MEMBER SI EBER: Hm hm

MR. ARCHI TZEL: -- we raised the question
t hat maybe you didn't have a bed, just what you were
saying, where it could cone off as chips or flakes.
We asked the plants where they didn't have a thin bed
that formed. They needed to |look at chip or flake
formation to see what ki nd of head | oss that creates.

MR.  ARCHI TZEL: | think one thing the
Conmittee has to consider is what we were presented
with with the nmethodology that didn't do a very
conpl ex transport analysis. So sone assunption is
made up front to transport all this paint is fine, but
are consistent with a sinple transport analysis, we
offer a nore conplex alternative in the chapter.

CHAl RVAN WALLI S:  Ckay.
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MR.  ARCHI TZEL: So if you get into a

debris size distribution like we could do at a
volunteer plant that's brought in the back, then you
could look at the transportability of these chips
because it's not necessarily that the chips are there.
They have to transport as well.

CHAI RVAN WALLIS: Well, transport. Yes,
| know transport is an issue though, but if I have a
drain in the street and there's a heavy rain and it
washes a lot of sand along the street, it may wash
right through the drain |ike a screen. But if it
washes a few big | eaves down, the |eaves can cover
between the gratings and it doesn't take many | eaves
to conpletely clog up the drain.

So if the flakes of paint come off as
| eaves instead of powder, it nakes a big difference.
| " mnot tal ki ng about transport. |'mjust saying that
we don't really know how it cones off so how do we
assess its effect on the screen.

MR. ARCHI TZEL: But the point is with the
si mpl e nodel s we had, this is what was done. So if we
had nore conplex transport, we could address those
questions. It's a triunph just to ask you to | ook at

CHAI RMVAN WALLI S: But you're making a
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deci si on on what's acceptable without, it seens to ne,
knowi ng what it is you' re dealing with physically.

MR. MURPHY: Well, the pressure wash data
that industry did provide us showed that the coating
failed as particul ate.

CHAI RMVAN WALLI'S: So there is a good basi s
for it.

MR. MURPHY: There is sonme basis for it
within the zone of influence that the coating wll
fail as particul ate and one of the statements we nmake
t hough is that it may be worthwhile to do additi onal
testing at LOCA pressures and tenperatures to see if
it's going to fail truly as particulate or as chips
are placed --

CHAI RVAN WALLIS: Can | ask ny col | eagues
who' ve been into plants where the paint was peeling
of f what do they | ook Iike?

MEMBER SI EBER:  Fl akes.

CHAI RMAN WALLIS: They |l ook |ike fl akes.

MEMBER SI EBER:  Yes, but those are during
mld environment conditions. | think if you had a
forceful jet --

CHAIl RVAN WALLIS: But if they'relyingif
they are there?

MEMBER SI EBER:  -- upon the wall you may
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wash t he paint off as opposed to have it chip and fall
to the floor. So | think you're going to get a
m xture. | really do.

MR. CARUSO. Do you have an idea of an
acceptable nmethod to this test? |Is there an ANS
standard test nmethod to performthese to make this
det er m nati on?

MR MJRPHY: [|'mnot aware of one.

MR. CARUSO So |icensees have to devel op
a met hodol ogy to do the testing.

M5. LAURETTA: This is one of those areas
identified up front by M ke Johnson that there is a
real problemw th the lack of data, |ack of testing.

CHAl RVAN WALLI' S:  But now these fl akes i f
there are paints which are flaking, they won't come
of f because of the zone of influence. They'll cone
of f because of the sprays and t he cont ai nnent probl em
won't they? | nean the sprays will be capable of
washing themoff if they are not very well attached.

MR. MURPHY: They coul d.

CHAI RVAN WALLI S:  And that has nothing to
do with the zone of influence.

MR, MJURPHY: Well, if it's flaking and
it's qualified than it's degraded and you have to

treat it as unqualified and we've said you have to
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assume 100 percent of that comes off.

MEMBER SI EBER  Yes.

CHAl RVAN WALLI'S:  And it mght well cone
off as flakes rather than as powder.

MEMBER SI EBER.  Once you get the first
flake, then it's gone. R ght?

MR, MJURPHY:  Yes.

CHAl RVAN WALLI' S:  They woul d peel off as
fl akes.

MEMBER SI EBER: | think one of the things
that has an influence is the change in tenperature.
| f you get a rapid change in tenperature, it causes
the paint to expand at a different rate than the
underlying surface. Once you get a bubble, then off
it comes.

CHAI RVAN WALLIS: It mght cone off as a
sheet .

MEMBER S| EBER: It will cone off as
fl akes. Generally, you can't support | arge newspaper
sized sheets. |'ve never seen that.

CHAI RVAN WALLIS: Sonething like a | eaf
si zed sheet.

MEMBER SI EBER:  Yes, | think the size of
a half of dollar.

CHAl RVAN WALLIS: Well, we may have said
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enough about this, but | think that there m ght well
be sone tentacle uncertainties in this area perhaps.

MR. JOHNSON: Well, one thing that | think
it goes wit hout sayi ng al so, M chael Johnson speaki ng,
is that you know even today if plants find this
chi pping, flaking paint, that it's renedi ated. There
are plants today you are working on renedi ati ng that
is visually degraded in their containment. So that's
t he other thing that we all al so ought to bear in m nd
is that licensees shouldn't be watching the stuff
chi ppi ng and fal I'i ng wi t hout doi ng sonet hi ng about it.

CHAI RVAN WALLI' S:  That's right, but then
there's the question of inspection intervals and how
much is it degraded before you actually see it and all
that. This is a sonewhat nebul ous area it seens to
ne.

MR,  TRAI FORCS: | think also the point
shoul d be made that your choice of the inference of
10D is very conservative. It's two orders of
magni tude i n terns of destruction pressure because the
way it was in the guidance report for coat use, you
had 1, 000 per psi at 1D. Nowyou are tal ki ng about 10
psi being the destruction pressure because that
corresponds to 10D.

So it probably will be the |icensees who
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will taking a great penalty in their considering that
t hey can conpl etely destroy paint at the 10 | ength of
10 di ameter. Again as we all discussed, that some of
t hese t hi ngs hopefully will be ironed out during some
experiments.

MR. CAVALLO Dr. Wallis, excuse ne.
Could I offer sonething?

CHAl RVAN WALLI'S:  You have to identify
your sel f.

MEMBER SI EBER:  Cone to the mc.

MR. CAVALLO W nanme is Jon Cavallo. 1'm
t he Chai rman of ASTM Committee D-33 and | woul d just
like to offer sone data concerni ng your questions and
in response to your questions concerning the
appropri ateness of visual inspection of containment
coatings. W've done a |lot of work over the last 20
years in developing the famly, if you will, of ASTM
St andar ds whi ch repl aced t he ol d ANSI St andar ds havi ng
to do with qualification of coatings and such.

There i s a not her docunent cal | ed "ASTMD-
51.44" whichis aroad map through this fairly conpl ex
i ssue. One thing that you had asked a questi on about
t he appropriateness of visual inspection as part of
our condition assessnent program there's a lot of

precedent for that. One of the things that's been
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done for mny years is that ASME Section 11
| nspecti on of Contai nment Vessels, that inspectionis
primarily a visual inspection that |ooks at anong
other things the condition of coatings on the
cont ai nnent vessel .

W' ve used a lot of that data and our
research has i ndi cated, or our investigations | should
say, has indicated that nost coating failures have a
visual precursor be it discoloration, cracking,
checking, blistering that will indicate a degradation
of the properties of the coating fromthe tine that
they were initially applied. That's been pretty well
borne out in service.

So all the plants that | work with as a
consultant and also other plants do a visual
i nspection in many cases every outage which is not a
horribly time-consum ng program but we are able to
very reliably determ neif our qualified coatings have
in fact degraded and take appropriate remnediation
action. It's sinple as taking off the degraded
coating or replacing it wth properly applied
coati ngs.

The other thing | did want to point is the
terms "paint flakes" and "paint chi ps" has been used

for years and years and really frankly we have been
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hard pressed to produce those paint flakes and pai nt
chips or find themin fact in service. W have seen
i nservice degradation of coatings that produce chi ps,
but if you | ook at an accident scenario inside, for
i nstance, the zone of influence, | participatedinthe
water jet testing, and frankly, my coll eague and I
were shocked that we could not produce del am nated
coating flakes or chips. W were unable to do it as
hard as we tried. Al the coating failures of the
qual i fi ed coatings were, infact, by erosioninto very
smal | sub-50 mcron particles.

The delam nated coatings have been
addressed for many years in licensing basis. If we go
way back t o Mai ne Yankee, for instance, Mai ne Yankee's
FSAR notes that their coatings, although that's a
decomm ssi oned plant now, their structural scal e was
coated with an al kyd, an oil-based coating and they,
in fact, said that any coating flakes that got into
t he post accident pool which was 200 degrees and
acidi c woul d di ssol ve and not be a flake with regard
to transport to the sunp. Wat we of industry have
t aken the position because of, as you point out, the
| ack of data on the failure norphol ogy of unqualified
coatings, that all coatings outside the zone of

i nfluence, unqualified coatings, will fail and be
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avai l able for transport. Your point is well taken on
the flake thing, but we've been able frankly to
produce those fl akes except theoretically.

CHAI RVAN WALLI S:  But they coul d perhaps
form You said that coating failures have a visual
precursor, but that was not under LOCA conditions in
the entire contai nment.

MR. CAVALLO No sir.

CHAI RMVAN WALLI S: And then the fl akes
whi ch are washed down by t he sprays m ght be di fferent
fromthe ones that you | ooked at in the jet.

MR CAVALLO That woul d be outside the
zone of influence, outside the destruction pressure.

CHAI RVAN WALLIS: |I'mvery interested in
your assertion that at Mine Yankee, all the paint
woul d di ssol ve because then it becones avail able for
chem cal reactions in the pool.

MR. CAVALLO  Absolutely. That was in
their licensing basis. That was how they justified
not clogging their sunp.

CHAl RVAN WALLI S: But it wouldn't clog
with the paint, but it mght clog with sone product of
chem cal reaction.

MR. CAVALLO This is prior to Barsevik.

CHAI RVAN WALLI'S:  Yes.
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MR CAVALLO  Yes.

CHAl RVAN WALLI' S: Thank you. That's very
hel pful .

MR CAVALLO You're wel cone.

MEMBER S| EBER: | think it makes a
difference too as to what the original service is
that's painted. For exanple, ina PWR the crane wall
i s made of concrete which has a coating appliedtoit.
| f that coating comes off, so does the grains of sand
or what have you in the concrete which adds to the
particulate matter that's in the sunp and avail abl e
for transport.

MEMBER RANSOM You know, if this
di scussion as well as the one about damage on
insulation naterials, there seens to be a | ack of any
nmechani stic understandi ng of what goes on here. |If
you |l ook in the aerodynamic literature, for exanple,
you see paraneters | i ke flectural stiffness to dynamc
pressure appear as governi ng whether or not you wll
get flutter or things that cause fatigue.

| don't see any of that here where there's
been an attenpt to utilize these mechanisns to
correl ate the data or put together nodels that would
explain this kind of behavior. And even as paint

busi ness, | peel ed paint off a house and you know how
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t hat happens. The jet penetrates behind it. You get
a high pressure behind the layer and it pulls the
| ayer off through creating again things like flutter
inthe paint. It rips it off.

But you see no mechani smi n anyt hi ng here,
just sinplethings |ikethis pressure whichis used as
a criterium which is not wunsightful. It may be
incorrectly used at tinmes. |It's not very useful.

CHAl RVAN WALLI S: Maybe t he best t hat they
have.

MEMBER S| EBER: | get the feeling that
that was sort of a screening nunber anyway because
main steam pressure is about 1,000 pounds. So
anything that breaks in the RCS or the main steam
systemwoul d create a jet that would qualify.

CHAI RVAN WALLI S:  You want to nove to the
next. Are we finished with it?

MS. LAURETTA: Slide 9 we've already
di scussed, | think, as concern for sunp bl ockage. For
t hose pl ants that woul d be abl e to substantive no thin
bed at the sunp, it's recommended t hat the | arger size
i s consi dered.

CHAI RVAN WALLI S: Does thi s nean t hat t hey
have to consider big flakes?

M5. LAURETTA: Exactly.
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CHAI RVAN WALLI S:  That sounds pretty bad

and big flakes really clog screens, don't they?

MR. LATELLI ER: However, there is a
transportability conpensati on.

CHAI RVAN WALLI S: So there's a quick
passage to the screen through a stairwell or
sonmething. That's going to make a big difference to
that |icensee with fl akes.

MR. LATELLI ER Dependi ng on t he geonetry
of the plant, that's true.

CHAI RVAN WALLIS: Yes. So when you say
"realistically conservative coatings debris size
assunptions” | don't know what that neans. Does that
mean that they can take flakes which are one
mllinmeter across or one centineter or neter or what?
What's realistically conservative coatings debris
si ze?

MR, LATELLI ER: | don't know if this
verbiage is presently in the SECY but | woul d propose
that it's the m nimumsize that still is able to bl ock
t he opening of the screen.

CHAl RVAN WALLI'S: So it's not realistic.
It's sinply sayi ng what's the worst that coul d happen.

MR, LATELLI ER: That assunption would

maxi m ze transportability.
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CHAl RVAN WALLI'S: Al right.

MR. LATELLI ER: And also provide the
opportunity for bl ockage.

CHAI RMVAN WALLIS: So that m ght be nore
speci fic and woul d gi ve sone gui dance as to what they
should really do. That woul d be nore useful perhaps
to the |icensee.

M5. LAURETTA: Next slide, Slide 10, as
far as refinements, the only refinenent operations are
that debris specific values be used rather than
bounding values which is acceptable and strongly
reconmended by the Staff. Slide 11 is where we
sunmari ze our conclusions where we find a need for
alternative guidance. The Staff finds the approach
acceptabl e for coatings and debris characteristics.
Except that with regard to the zone of influence of
1D, we determned that we should either use plant
specific values based on experinmentation or use an
equi val ent 10D.

CHAl RVAN WALLI'S: If we go back to what
Bruce just saidabout thisrealistically, one sentence
| pulled out of your section they' re tal king about
here and I ' mquoting nowfromthe NES SER that | read,
"Debris characterization should be realistically

conservative based on t he pl ant specific environnent."
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| felt that told nme absolutely nothing. It's so vague
that it doesn't really tell nme anything.

M5. LAURETTA: That sentence actually go
on to say "Based on the pl ant specific environment and
susceptibilities identified by the |icensee" and |
guess the point there was susceptibility.

CHAl RVAN WALLIS: So you're puttingit all
on the licensee. There's no guidance. It says they
have to start fromsquare one and figure out what to
do essentially.

M5. LAURETTA: So we hadn't come up with
speci fic guidance at that point. The point that Bruce
just made is an alternative that we're workingwithto
try and --

CHAl RVAN WALLI'S:  So there is still the
likelihood that different plants wll consider
different things to be realistic or conservati ve.

MS. LAURETTA: If they can justify based
on testing sonething different than what we proposed,
t hen that woul d have to be consi dered.

CHAI RMAN WALLIS: The Staff is going to
have to exercise a | ot of wisdomin evaluating these
submttals. So how do we assure ourselves the Staff
has t hat wi sdon?? How do you? How does t he nanagenent

assure itself that its people have the w sdom to
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assess all these extraordinary el aborate scenari 0s?

MR JOHANSON: |I'msorry. Do you?

CHAI RVAN WALLI'S: | woul d be bordered if
| were a manager and | had people who had to assess
all these extraordi nary el aborate scenarios and figure
out if they are believable or not.

MR. JOHNSON: Phi |l osophically, goinginto
this what we wanted was not 69 different eval uations
that we had to do, but we wanted a |imted nunber of
specific evaluations that we had to do that could be
used that used these guidelines that have been
prepared. We will have to deal wi th what we get and
the Staff will be ready based on the gui dance that we
wi Il generatein here and the additional gui dance t hat
has gone into supporting this guidance to reviewit.

But you're right. W'Il be chall enged.
We' || be chal |l enged froma work | oad perspective al one
even if we get a big population of different
eval uations that are done wusing the evaluation
nmet hodol ogi es.

MR. TRAI FORCS: | was wonderi ng whet her it
woul d be feasible for the utilities to perform an
anal ysis based on the guidance report and your
addi ti onal gui dance that you are offering through the

SER and any other work that m ght have been done by
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the time that they get involved into that. And this
report, this analysis then, m ght be a baselineif you
will for something not all the utilities will be
usi ng.

CHAI RVAN WALLI S:  Are you t hi nki ng of sort
of pilot plan where you apply the nethodol ogy, you
take a fewdifferent types and see what happens before
you ask everybody to do it?

MR TRAI FOROS:  Yes.

MR JOHNSON: Well, what we want to do is
have again with the SECY the additional things that
were provided by the Staff in the original guidance
that is provided. We believe that is going to
constitute an acceptable nethod. Now there are
certain areas that we point to again where even the
gui dance here can be inforned by additional things.
Li censees can do additional testing. The results that
come back fromthe things that are ongoi ng that can be
and should be factored in as we go forward. So we
expect that that's how this will unfold.

CHAIl RVAN WALLIS: Let's followthis up a
bit. | nean here we have an ANS ANSI Standard which
appears to have sone very strange f eatures when | ooked
at by us. Here there was presumably the product of

wi se peopl e spending a lot of tinme. And we have sone
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LANAL (PH) reports where w se people spend a | ot of
time doing research trying to figure out what was
going on and even after all that was done, there
seenmed to be still quite a few questions around.

Now we' re goi ng t o have i ndi vi dual plants
who are probably not as wise as the people |I've just
spoken of, each trying to do their own testing and
eval uati on of these phenonena and you're going to
figure out if they're good enough. It seens to ne
you're putting an awful |ot on the plants.

MR, JOHNSON: And in fact, we've had
nuner ous conversations anong the Staff. | nean our
desire is that we limt areas where we ask the
licensees to go off and do their own testing if you
will. And in fact, in sone cases where fol ks woul d
| ook and say, "What's in the guideline or what's in
the SECY i s conservative." It's because we've chosen
sonet hing to be conservative to provi de an opportunity
for licensees not to have to go do individual testing
because we recogni ze the challenge that it places on
our |icensees and we recogni ze the challenge that it
pl aces on the Staff to reviewit.

That' s been our phil osophy now. Now agai n
as you' ve poi nt ed out throughout the conversati on even

thus this far, there are areas where we don't know
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where |licensees, there is additional know edge that
can be had that would better informus. W think
that's okay if their know edge cones. W think we
know enough and again we'll talk about that in the
next conversation that we have and t hroughout t he rest
of the day, but in the end what we want is a
net hodol ogy that are in these areas that we don't
know.

We want to either bound themor as we get
information that shows, to point out just the
vul nerabilities, we want to |icensees to have
considered the fact that the information could cone
and build that into the fix that they plan because
we' ve al so heard | i censees say they only want to nake
this fix one tine. l"m sure we'll have this
conversation again as we get nore into it.

CHAI RVAN WALLI'S: Well, let's go back to
that. That's sort of about unqualified coatings in
the rest of the contai nment. You have to assune they
all conme off. Then Bruce was saying that the worst
thing is that they come off as flakes which are just
the right size to block the screen.

It seens to nme that if you have fl akes
just the right size to block the screen, you probably

have a | ayer whichis amllinmeter thick or | ess which
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i s blocking the whol e screen because the fl akes j ust
lie down |i ke sheets of paper on the screen and cover
it up. Then no one with unqualified coatings can ever
pass if you have to make that kind of assunption
unl ess they can showthat they never get to the screen
in the first place.

It's the transport which is going to pay.
Transport itself is conservative assunptions of 15
percent and so on. So some of it is going to get
there and it seens to nme that those plants are never
goi ng to pass because of the way you' ve set it up just
on the basis of unqualified coatings, could be fl akes
and sone of themare going to get to the screen and so
few of them it takes to cover the screen. Those
pl ants don't have to do anything el se. They just have
to change those coati ngs.

MR. JOHNSON: One insight that we coul d
offer is that basically the Staff has nodified the
exi sting proposal present inthe gui dance report. The
i ndustry proposed 100 percent failure of unqualified
coatings. So in a sense, they' ve assuned the burden
of the testing that's required. They've assuned that
conservatism |If they wouldliketoreduceit, that's
on the table.

CHAIl RVAN WALLIS: But you said that the
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pl ants would not neet the criteria today and you're
goingtolet themoff by saying they' re going to test.
If they wuse this conservative business of the
unqual i fied coatings, they wouldn't be able to show
that they nmeet the 10 CFR 50.46 criteria. And you're
going to say, "Okay, we're goingtowait until you get
results of tests before we ask you to do anything."

VR. JOHNSON: No, I think the
determnation of wvulnerability and the need for
testing are entirely separate issues.

CHAI RMVAN WALLI S: That was al so a puzzle
| had with this whole issue. |If it's the conpliance
i ssue, then howlong can you wait for results of tests
before you want to know are they not in conpliance?
That ' s maybe anot her question |later on for the Staff,
but we shoul d perhaps put it off for the nmonment. It
seens to ne a fundanment al question behind all of this.
Ckay.

M5. LAURETTA: One of the concerns we had
in the treatnment of unqualified coatings is sonme of
t he experience we' ve seen just recently where you have
unqual ified coatings wthout any danmage mechani sm
wi nding up on the floor. | guess |I'mtalking about
Okony (PH). Wth the other plants out there who could

be approaching something of the same situation or
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conditionwth their coatings wanted t o make sure that
t hese plants woul d be bounded.

CHAl RVAN WALLI S: Wl |, you don't have any
nunbers. How nmuch coating is there? No one has ever
put this in perspective. \Wen you have all these
regul ati ons about coatings, is it or is it not a
potenti al problenf?

MR.  MJURPHY: It depends on how nuch
unqual i fi ed coatings the plant has and it enconpasses
a spectrum of val ues.

CHAl RMAN WALLI S:  What do the custoners
t hi nk? Coul d you make yourself a cal cul ati on? Does
it turn out that you have a hundred tinmes as nuch
coating as you need to clog the screenif it's fl akes
or you have a t housandth as nmuch. What's the scal e of
things? If you have a thousand tinmes as nuch coati ng
inthere which is unqualified then you need to clog a
screen if it's flakes, then you're never going to
analyze it away it seens to nme. Just giving us sone
nunbers to put it into perspective would hel p a great
deal . | don't know whether we're asking questions
about sonmething that's relative or not.

MR. MJURPHY: | don't have values to put
out .

CHAl RMAN WALLI S: But it seens to ne

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

132

that's the first thing you have to do is to nake an
order of magnitude. | usedto say | |iked putting all
that effort into sonething that matters. It doesn't.

M5. LAURETTA: Transportability is such a
bi g i ssue al so.

CHAI RVAN WALLIS: But it isn't because you
j ust assune 15 percent or 60 or sonething. It doesn't
affect whether it's a thousand tinmes as nuch as you
need. That's tweaking it, but you can make sone
orders of nmagnitude.

PARTI Cl PANT: Does anyone in the i ndustry
have any idea what order of nagnitude the coatings?

MR. MURPHY: |'m sure they do.

CHAI RVAN WALLIS: But do you?

MR MJRPHY: A coupl e people.

PARTI Cl PANT: On the order of 100,000
square feet.

CHAI RVAN WALLI S: Ten thousand square
feet. How nmany square feet are on the screen?

PARTI Cl PANT: Tot al surface area
mul tiplied by ten.

MR. MURPHY: Ten thousand square feet.

CHAI RVAN WALLI S: What i s the screen area?

PARTI Cl PANT: Current screen areas vary

fromas little as about a dozen square feet up to
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several hundred square feet.

CHAl RVAN WALLI'S:  Say that again.

MR,  MJRPHY: It varies from plant to
plant. The mininumnmay be as little as 12 square feet
but sometines it's several thousand.

CHAI RVAN WALLI S: Ckay. That hel ps
because 10,000 square feet of uncl ogged by coating.
W only need to cover a 12 square foot screen

MR, JOHNSON: You' re probably speaking
about 100, 000 square feet.

CHAI RVAN WALLI S: Wl |, okay. So you have
somet hi ng between 100 and 1,000 tinmes as nmuch as we
need just to lay it down optimally and effectively.
So just on that basis, we would say, "Well, we can't
make that kind of assunption.”

MR, JOHNSON: O we do, then you'd say you
need to fix your coatings. You need to qualify your
coati ngs.

CHAI RVAN WALLI S: Okay. That'sright. So
you can make that cal culation right away.

MR, JOHNSON: Ri ght.

M5. LAURETTA: O nodify your screen.

CHAI RVAN WALLIS: Right. But you can't
anal yze the probl emaway. You have to do sonet hi ng.

And if you made it go from1l2 to 100, that m ght not
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hel p you. Then you want to go to 1,000, but that
m ght be over conservative. So you try to analyze
t hese things, but at |east you could start with some
order of magnitude.

That' s been hel pful. Those nunbers have
been hel pful. Maybe in all of these matters, it would
help if you put up some nunbers and say, "These are
the kind of nunbers that result from this kind of
analysis." Therefore we have to worry about whet her
it's conservative or not and we have to worry about
how accurate it is or not and so on. That would help
us a great deal | think rather than just saying this
is regulation.

MVEMBER FORD: Probably what's going to
happen i s the uncertainties of the conservati smare we
don't know how conservative it is. It's certainly
not realistic and certainly it's --

CHAI RVAN WALLI'S: Andit's really hel pful.
We had a presentation once fromLona (PH). She told
us that one cubic foot of mterial could clog a
screen. That put things in perspective. | said, "GCee
whiz. One cubic foot. |It's just about one pi pe one
foot longwith this stuff and there's alot of nore of
that in that plant thanthat."” So that help put it in

perspective. Mybe when you get tothe full comrttee
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you can put sone of these subareas in perspective that
way by giving us some orders of nagnitude of the
extrenmes or sonet hing.

M5. LAURETTA: W'l consider that.

CHAl RVAN WALLI' S:  Thank you.

M5. LAURETTA: Slide 12. Once again, the
Staff findings werethat the default coatingthickness
was no substantiated and that needed to be justified
on a plant specific basis and also that |icensees
shoul d periodically assess the condition of their
qual i fi ed coatings inside containment.

The | ast slide, 13, alsothat if thereis
no thin bed formation, the |icensees consider the
| arger size coating debris.

CHAI RVAN WALLIS: Are you going to give
instructions to inspectors if they walk around the
pl ant and they see, maybe they are already, signs of
degraded coatings that they have do sonething. That
nmust be already a part of their instructions.

MEMBER S| EBER  Yes, the inspections that
licensees do are specific to coatings and the
i nspectors are trained to do that. They end up as
nonconf or mances which there is a so-called qualified
repair for a nonconformance. It's pretty

systemati zed.
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One of the things that | was thinking
about when you tal ked about the 3 m| coating when you
qualify a coating you qualify the materials and you
also qualify the nethod of application. It's been a
long tinme since |l was involved in construction of the
pl ant .

On the other hand, it seemed to ne there
were m ninumcoating thi cknesses but no maxi mum You
could have a really thick coating there that would
still be qualified. So when you assune a specific
nunber, that means that would be the m ni nrum nunber
for a particular application of what's qualified
coating froma pound standpoint.

MR. MURPHY: The data |'ve seen there's
bot h. There's a maximum value on the coating
t hi ckness as well for qualification. You hadto apply
by the manufacturer's specifications which had a
m ni mrumand a maxi numespeci ally for things |ike that.

MEMBER SI EBER: |'ve seen themneasure the
m nimum to meke sure they made the mninum | have
not seen them nmeasure for the maxi num

MR. MURPHY: At the plant that | was at,
we had specifically had a maxi mum

MEMBER SI EBER: A maxi num  Ckay.

MR, JOHNSON: | just wanted to nmke one
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| ast poi nt on coatings. You know!| was wal ki ng around
talking to the Staff who are fam liar with what Davis
Bessie did in looking at their sunmp with respect to
coatings and Davi s Bessie had a maj or activity to | ook
and to fix their coatings in addition to the other
things they did in addressing their issues that they
had with their sunp. W really do anticipate that
there will be plants that need to do things. They
need to fix their coatings. They need to have
qualified coatings.

And t hat ot her poi nt Loui se London rem nds
me of is that it really is highly plant specific in
terns of what qualified and unqualified coatings they
have. So every plant is going to | ook at the coatings
and their coatings mai ntenance prograns to get after
t hat i ssue because it can be an i mportant part of the
probl em

CHAl RMVAN WALLIS: Are we ready to nove
onto the next topic? Thank you for all your efforts
to give us good answers to our questions. Now Ral ph,
| don't know how long we'll take with you.

MR,  ARCHI TZEL.: I"m going to have to
i nvoke the ten mnute rule.

CHAI RVAN WALLIS: | think, Ralph, we'll

try to get out of here in a reasonable tine for |unch
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and if you take too long or if we make you take too
long, we'll just have to break during vyour

presentation.

MR. ARCHI TZEL: | don't know that | wll
take too long actually. It mght be the questions
soneti ne.

CHAl RVAN WALLI'S:  You m ght just resign.

MEMBER Sl EBER: You'l|l be done by
t onmor r ow.

MR. ARCHI TZEL: M slides won't take too
long. Let me put it that way.

CHAI RVAN WALLIS:  Wwell, maybe we'll get
through it in ten mnutes.

MR.  ARCHI TZEL: My nanme is Ralph
Architzel. I1'mwth the Plant Systenms Branch. [|'m
goi ng to be discussing the zone of influence portion
of the guidance report in our Safety Eval uation.

MEMBER S| EBER: Maybe you coul d nove t hose
papers so that it's not in the way.

MR. ARCHI TZEL: | would like to quickly go
t hrough a sutmmary and | will ask i f you coul d actually
hold on the sunmary because | have that repeated at
the end. So just to go over the summary first, so
you' re thinking about what the conclusions are and

t hen hol d those overall questions on this part until
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later. That's basically for the sumary we consi der
general |y any zone of i nfl uence approaches accept abl e.
We consider the refinenents that are offered in the
gui dance report and the sinplification steps that are
offered there are al so accept abl e.

We' ve provi ded addi tional verificationin
the SER for howto use, and these are details for how
to use the MALI NDA (PH) ANSI Standard, but we do have
that especially in Appendix | of that volume. And
additionally we've determned that destruction
pressure which are based on air jet testing alone
shoul d be reduced by 40 percent to account for two
phase effects. That's ny sunmary.

Now again it's the overview with the
plant. Next slide. Now you can ask questions on the
next slide. What | planto dointhe follow ng slides
i s di scuss and define the approach for estimating the
zone of influence. The next step is to discuss the
determ nation of volumes and conversion of these
vol unes to practical shapes. Well, actually it's not
realistic, but what potentially m ght exi st for shapes
in a plant.

CHAI RVAN WALLI S: Are you goi ng to show us
some pictures, not just words, and sonme nunbers?

MR ARCHI TZEL: | do have sone on back-
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ups.

CHAl RVAN WALLI S:  Ckay.

MR.  ARCHI TZEL: And | have nunbers as
wel | .

CHAI RVAN WALLI S: Because when you're
t al ki ng about vol unes and shapes and so on, it would
hel p to have pictures.

MR. ARCHI TZEL: | have slides on back-up
that have the ANSI pictures and graphs and | have

pi ctures of destruction of the OPG test and things

i ke that.

CHAI RVAN WALLI S:  Thank you.

MR, ARCHI TZEL: Let me get off the
overview for a second. "1l be discussing the

i mpi ngenment pressures and the zone of influence. But
t he i ndustries propose -- One thing to keep in m nd

| do have a specific chart on here, a table, that when
we t al k about how conpl ex this ANSI St andard, what al |
the licensees have to do, in the end with the
approaches taken there is a sinplification and it's
provi ded for the materi al s that are well characteri zed
and while we've adjusted it, it's not |ike every
| icensees has to go out there and cal cul ate these.
The idea behind that was that it would be avail abl e

for anal ysis and woul dn't need to be redone. So we do
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have a chart that shows that.

CHAl RVAN WALLI S: Did they just use 12p or
somet hi ng? Whatever it is?

MR. ARCHI TZEL: 12 Pressure. Destruction
pressures or inpingenent pressures that are nodel ed
of f of what was --

PARTI Cl PANT: Are you goi ng to defi ne what
t hese pressures are or try to clear up this issue?

MR, ARCHI TZEL: | will inalittle bit. I
guess what | would want to say in there is that
there's a chart. Wen we talk about conmplex, it's
l'i ke Slide 10.

PARTI Cl PANT: But just a short time
because | have to go back

CHAI RVAN WALLI'S:  You m ght not get away
fromit.

MR, ARCHI TZEL: Well, I'm not going to
stay onit. | just wanted to say that, but nost of
the material is tabulated here and it does have
di aneters where there is destruction pressures.

PARTI CI PANT: Can we get back to one?

(Laughter.)

CHAI RVAN WALLI S: It has dianeters. Soif
it has dianmeters specified, you don't have to go then

and cal culate using the standard or anything el se.
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You' ve already just used the dianeter.
MR, ARCHI TZEL: Well, it was proposed by

industry and we nodified it and we have dianeter

t here.

CHAl RVAN WALLI S: The di aneter i s based on
the ratio -- Well, you're on this. When you say
"10D, " you nean the radius of ZO. It's tentinmes the

di ameter of the pie.

MR. ARCHI TZEL: The 10D is ten dianeters
of the pie.

CHAI RVAN WALLI'S: The radius is ten tinmes
the dianeter. |Is that what you're saying?

MR ARCHI TZEL: Yes.

CHAI RVAN WALLI'S: Yes, because it didn't
seemto be defined anywhere as to what you neant by
10D or 12D. It's the radius --

MR ARCHI TZEL: Di aneter.

CHAl RVAN WALLI S:  Ckay. O the pipe.

MR. ARCHI TZEL: Then I w |l discuss the
refinenments. | guess the first step, goto slide four
pl ease. Guidance report 342 recommends a spheri cal
boundary for the zone of influence centered at the
break. In addition to this recommendation, and |I'm
di scussi ng the baseline, our presentations all follow

the logic if we're discussing the topic.
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CHAI RVAN WALLIS: Could I ask you about

t hat ?

MR, ARCHI TZEL: Well, |I'm just saying
we're discussing the --

CHAI RVAN WALLIS: Could I ask you about
spheri cal boundary?

MR. ARCHI TZEL: Onh, can | just make one
point first though? And the point is that just that
we are discussing refinenents together with --

CHAl RMAN WALLI S: Let ne ask about a
spherical boundary.

MR ARCHI TZEL: Yes sir.

CHAl RVAN WALLIS: Here | have a break and
| have a jet coming out and a long, |ong way over
there, | have sonme Cal-Sil. | don't have it anywhere
else. This jet, we knowthat these jets can go a |l ong
way, but you're going to say, "Take all that and put
it in asphere.” That sphere may |uckily not contain
somet hi ng whi ch happens to be sonewhere where the jet
coul d reach.

MR. ARCHI TZEL: That's right.

CHAIl RVAN  WALLI S: So you're doing
somet hi ng that --

MR. ARCHI TZEL: Well, the point is that we

then transl ate that sphere through the plant to find
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-- Nowthat particul ar break may not i ntersect at that
poi nt .

CHAl RVAN WALLI S: But to be sort of absurd
here, if | were a fireman with a hose and there was a
fire, it wouldn't make sense for nme to assune that ny
jet is spherical because | can only put out the fire
with a spherical vol une.

MR. ARCHI TZEL: These are not real |y goi ng
to be spherical jets.

CHAI RVAN WALLI S: No. That sort of
assunes that the debris sources are kind of uniform
That's okay in that case. But if the debris sources
are very localized --

MR, ARCHI TZEL: Well, not only uniform
but that by noving it around to find the worst
| ocation, you will cover that situation with another
break sonewhere else. But there could be --

CHAl RVAN WALLI S:  Maybe.

MR. ARCHI TZEL: You likely will, but not
100 percent assurance.

CHAI RVAN WALLI S:  You see ny point is that
the worst break may be here in terns of nonmentum and
all that, but the Cal-Sil may be a | ong way away, but
it could still be reached by that jet if you didn't

make it into a sphere.
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MR.  ARCHI TZEL: So that is a possible

nmet hodol ogy and that cane up, | think, on a AP-1000
and in that case, we decided you had to 30 away for
any type of Ilow destruction pressure type of
insulation. | guess we don't have that caveat here.

CHAI RVAN WALLI S: But you've sonmehow
rationalized that it doesn't matter

MR ARCHI TZEL: Vell, we didn't. W
didn't address it inthis SECY. If that situationis
only long distance and you take the ZO approach, |
guess it's accurate that we didn't address that
particular situationif it wasn't i npacted by ot her --

CHAl RVAN WALLI S:  Because what | read in
t he guidance docunent, the LANAL tentacle basis
docunent says the jets were able to destroy sone
certain stuff 100 L/ Ds away. |It's possible, but none
of your spherical boundaries ever get as big as that,
do t hey?

MR ARCHI TZEL: Vell, we allow as a
alternative. W do allowand industries propose that
this direct inpingenent nodel. "' m junpi ng ahead
t here.

CHAI RVAN WALLI S: They actually do that?

MR, ARCHI TZEL: That's proposed, but

that's not mandated. That's an all owabl e al ternati ve.
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CHAI RVAN WALLI'S:  But | just wonder what

rational e you use for saying it's not acceptable to
meke it a sphere except that it's convenient. I's
t here sone rational e?

MR ARCHI TZEL: Well -- Go ahead.

PARTI Cl PANT: Let ne junp in. Let nme just
try for a second and Bruce, you can help me out.
guess the point is I'll go back to these damage,
trying the ANSI nodel whether it's right or it's nore
i ke the photos and the shock waves that are in the
papers you' ve presented and Dr. Ransom s presented.
Basically, we're not dealing with a zone of influence.

W' re dealing with a zone of no i nfluence
because if you have that shape you' ve had no danage.
Soit'salittle bit conceptually out of line to talk
about that type of a shape. There is no damage in
that zone if you reach those boundaries. But then
when you do reach a boundary.

So in practice when you reach a boundary
and trying to nmaximze, you're going to have
reflections and those reflections and those pipe
wi dt hs t ake t he angl es at di fferent | ocati ons and your
zone is actually in the volunetric sense with the
energy lost in the reflections, etc. are going to be

much smal | er than the equival ent vol une zones. So we
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made this conservative assunption retaining that
volune. You capture a lot of debris and a |ot of
targets within that zone and the other thing we have
alsois areally in area in fact.

CHAl RVAN WALLI S: No, no. Are you
famliar with the Barsevik event?

PARTI Cl PANT:  Yes.

CHAl RVAN WALLI'S: Did the spherical zone
of influence explain what happened there?

PARTI CIl PANT: |I'mnot famliar with the
details of geonetry. | could state and | guess -- Can
you throw up the slide on the OPG test?

CHAI RVAN WALLI' S:  This woul d make it nore
convincing if you could say, "Here's the Barsevik
event and if we use the spherical zone of influence,
we can predi cat e what happened.” But ny inpressionis
that the damage in Barsevik was a lot further away
t han was expect ed.

PARTI CI PANT:  Well, | guess I'"mgoing to
show you sonet hing that does --

CHAI RVAN WALLIS: Does the jet have the
direction? Is that true, do you renmenber, Jack, about
Bar sevi k?

MEMBER SI EBER: | thought it was further

away and | thought there was nore than t hey expect ed.
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CHAIl RVAN  WALLI S: It was definitely

further away than they expected.

PARTI Cl PANT: | don't knowthe details of
Bar sevi k.

MR  TRAI FORCS: There is no doubt. I
agree with the observations of Dr. Wallis.

MR ELLIOIT: This is Rob Elliott on the
subj ect of BarseviKk.

MR,  TRAI FORCS: Excuse ne. "' m sorry.
kay. Go ahead.

CHAI RVAN WALLI S: Do you want to talk
about Barsevi k and then we'll go on?

MR. ELLIOTT: There's a |ot of questions
about Barsevi k about what created the danage to the
i nsulation and whether or not they had degraded
i nsul ati on that was washed down by cont ai nnment sprays
or whether or not the insulation was actually damaged
by the reflection of the jet fromthe safety relief
val ve. What they had was a stuck-open safety val ve
where they had a jet deflector plate on it. And
clearly that damage to the insulationin the vicinity
of the stuck-open valve, but |I don't recall that the
surprise was not how much was destroyed.

What was surprising was how nuch

transported down to the screens and howlittle it took
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to clog the screens. They were surprised by the fact
that their screens cl ogged i nside of an hour and they
wer e expecting themto | ast at | east ten hours before
they had to backflash. But | don't know that we can
draw concl usi ons about the zone of influence from
Barsevi k because | don't think we have enough
i nformati on about what created the damage.

MR, ARCHI TZEL: One point on the
spherical, next test down please. Can you make that
bi g?

CHAI RMAN WALLI'S: So these are directed
jets. These are not spheres.

MR ARCHI TZEL: Well, okay. The point
right now, thisis Cal-Sil. The next oneis goingto
-- test, but the point would be if you | ook at where
that nozzleis, | thinkit's athree inch nozzle, and
t ake any kind of concept about it, first off, notice
t hat the danage i s on t he backsi de not the front side.

MEMBER SI EBER:  Ri ght.

MR. ARCHI TZEL: So when we t al k about t hem
here, it's really "Did you get the insulation right?
Didit peel off? What's really t he damage nmechani sn?"
Clearly, it's not a pressure. It's alittle bit of
tear and things like that, but there's a shock wave

too, |'msure. But the point is -
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PARTI Cl PANT: Here the fuel goes to the

si de.

MR, ARCHI TZEL: And to |ook how rmnuch
broader the damage i s out to t he edges t han what woul d
be projected by the type of nodels that we have where
it's avery encl osed type of phenonena, you' re deal i ng
with destruction in areas where the nodel would say
there is no pressure. So that translation to a sphere
is to try and take into account what really happens
when you hit a target.

CHAl RMVAN VWALLI S: Well, | think what
happens is that the jet penetrates the stuff and it
makes a pressure inside it.

MR. ARCHI TZEL: Ri ght.

CHAl RVAN WALLI'S:  And then when it cones
out on the backside where the pressure is low, it
blows it off.

MR. ARCHI TZEL: Exactly. But out beyond
t he range of the zone of influence that we're dealing
W t h.

CHAI RVAN WALLI S: So it would help if
there was sone nechanistic understanding of what
happens.

MR. ARCHI TZEL: That wi |l coupl e down t 0o.

That one test | had. This is first off --
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CHAI RVAN WALLI'S:  No, not that one yet.

MR, ARCHI TZEL: This is just to show you
one of the key points we're raising as to why --

CHAI RVAN WALLI'S: It's the backside that
gets damaged.

MR.  ARCHI TZEL: The backside that gets
damaged because of where the seamwas. Like on a 45
degree angle, it could easily get inside there and
t hen al so cl early wi der and nore danage t han you woul d
expect . But the only problem with this test with
fiberglass, it's close enough that if it was air it
al so woul d have been damaged.

CHAI RVAN WALLIS: Well, is it nore danage
t han you would cal culate? That's all we really care
about .

MR. ARCHI TZEL: |' mnot sure about that in
air. This is close enough where there woul d be damage
in either case.

MR. CARUSO Spherical -- 1 don't thinkis
a probl embut the problemis the range, how far away.
How big is the sphere?

CHAI RVAN WALLI S: What ?

MR. CARUSC Well, presumably, vyou're
setting the sphere radius based on how far it takes

for the jet to dissipate to the point that it would
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not create this damage. Right?

MR. ARCHI TZEL: Right, and that's why 1'd
like to show you another one. Just if we could go
onto the test done in Europe. This is not science.
It's really just observation. One of these tests,
it's conplex geonetry to the two phase type of --

CHAl RVAN WALLI' S:  Excuse nme. GObservation
can be very helpful to science and wthout
observation, scienceis pretty helpless. W'dliketo
see nore observation

MR. ARCHI TZEL: well there haven't been
too many two phase tests.

CHAl RVAN WALLI'S:  That's right.

MR ARCHI TZEL: So this is one that was
done over in Europe and | guess the point I'mtrying
to raise when you try and look at sonme of those
targets, there's amx of targets and there's sone RM
and there's sone fiberglass covered. You can see and
there's |ike vessel sheeting on the bottomthat's a
little bit off. You can see howoffset it is fromthe
di scharge pi pe, howthe right side is damaged and t he
left side is not.

| don't knowif I'mmaking a point or not,
but I"'mtrying to just illustrate that you get the

seven -- here, the 12 -- here, the type of radii where
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you start get damage or you see the damage fromt hese
tests that have been precise, but you can see it, an
area way or sphere way.

CHAl RVAN WALLI S: Thisis all very hel pf ul

t hough.

MEMBER RANSOM L/ D rmay be may be 14 or
so.

MR,  ARCHI TZEL: This was the initial
approach. [If we go back to sone of these approaches,

you go to the approaches that were done historically
wher e we' ve now gone away fromt hese approaches i f you
up a slide or down a slide.

CHAl RVAN WALLI S: But the question is,
Ral ph, you' re show ng us good stuff because t hat dat a.
| don't want to see that. | don't want to see that
ever again, that part. The date you're showing us is
very good because you' re showi ng what really happens
when you have steam inmpinging on the pipe wth
insulation on it. That's very good.

It should help us to resol ve the question
whi ch we asked is "Is it okay to repl ace a directional
jet with a sphere"? You conpare that with the
evi dence. You conpare your assunption that you can
replace it with sone evidence and if it works out,

that's okay. The evidence is the key to the whole
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thing. Al right. So the evidence that maybe this is
bei ng done.

MR ARCHI TZEL: But we can rule out the
situation you're tal king about which is a very |long
di stance damage because we're allowing this other
approach to be taken for practical reasons.

CHAl RVAN WALLI' S:  But the sphere makes it
a shorter distance.

MR. ARCHI TZEL: But the core volune and
you woul d capture if you rotate it, | can't put your
i ssue to rest because that situation could exist and
t hen you woul d have to rotate that where that pipe --

CHAI RVAN WALLI'S: But you can benchmark
it. You can say we have Barsevik. W have the
UNM New Mexi co test, all these things. Suppose we use
jets. Suppose we use a sphere. Wat would we have
predi cted and what happened? And you can use a
rational choice rather than all this judgnent stuff
where we believe sonet hi ng.

VR. ARCHI TZEL.: It's real ly a
sinmplification for a convenience of calculations.
"1l let Bruce tal k about that.

CHAI RVAN WALLI S:  That's not good enough.

DR. FOX: |If you could put up the Battelle

and tal k about the slide.
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MEMBER FORD: Wbul d your spherical zone of

i nfl uence expl ai n why you get damage i n t he ri ght - hand
rather thanthe left? Onthe first question, would it
have expl ai ned or predicted the danage on the right-
hand si de?

MR. ARCHI TZEL: | can't answer that off
t he top of ny head because | don't knowthe particul ar
insulation of this product. | was just, maybe I
shoul d have thrown this one out with all the different
i nsul ati ons.

MEMBER FORD: As Gaham said, it's
fascinating because it's real. It's a rea
observati on.

MR. ARCHI TZEL: But it's one of the nore
conmpl ex geonetries. They're normally not tested this
way. They are normally tested dead on and things |ike
t hat .

MEMBER RANSOM  Anot her problemw th the
damage nodelingis in the test they believe or | heard
the statenent that it's the bl ast wave that actually
caused nost of the damage. You know it inpinged on
t he structure which propagates out radially of course
and is also a driven blast wave by the escapi ng gas
which is comng out of the jet and the second

nmechani sm of danmage, of course, is the steady state
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jet which will cause drag on the structure and the
dynam c pressure will create sone danmge.

The interesting thing in your norale is
that this first mechanismis totally ignored. It was
mentioned in the Los Al anps report, but then thrown
out well at expense, weakens radially so that it was

ignored. So | see a real contradiction between the

t wo.

MR. ARCHI TZEL: The other thing | have,
the dilemm, | saw your paper and | don't claimthat
| can understand it real well, but | did also | ook at

the work that was done on the BWR URG and they said
for slowopening tinmes, thereisn't really goingto be
this shock wave and so that was one, | know, nmaybe
perhaps you see the pictures that you had that you
could clearly see those shock waves, but it's not a
bi g volume with those shock waves. The type of zones
we' re tal ki ng about | think perhaps you are beyond t he
shock effect.

MEMBER RANSOM Wl |, slowis relative you
understand because even if it opens over a few
mlliseconds, still the pressure waves that are
created they all travel faster and they coal esce into
a shock. You do still get a spherical blast wave,

let's say, out in front 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

157
MR. ARCHI TZEL: | don't think we're ruling

out a bl ast wave.

MEMBER RANSOM  Pardon?

MR. ARCHI TZEL: | think what we're saying
is we can't quantify. \What we can neasure is the
pressure on those tests we did.

MEMBER RANSOM  Ri ght.

MR. ARCHI TZEL: We got measurenents of the
static where the pressure right at the pipe and we
noved it down. In the air jets that's how it was
done.

MEMBER RANSOM Is that with a stagnation
probe or with a static probe?

MR. ARCHI TZEL: My understanding, it was
stagnati on probe.

MEMBER RANSOM Wi ch woul d neasure the
pressure downstream of a normal shock. You do not
neasure the stagnation pressure in a case |ike that.

MR LATELLIER  That's correct and the
intent is that is the environnent that the target
woul d see at that | ocation.

VMEMBER RANSOM Wll, that's rather
i nteresting too because even for a 22, 150 psi jet, the
stagnation pressure downstream of a normal shock is

about 250 psi. And that's what's causing all of this
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destruction. It does not take all that nuch pressure.

MR, ARCHI TZEL: Yes. Let's let Dr.
Trai f oros.

MR. TRAIFORCS: | would like to go back to
the point that Dr. WAllis nade regarding the validity
of using the spherical zone of influence to cal cul ate
damage at material that based on experinental data
there is a destruction pressure if you will. The
bottom i ne, my understanding, is and you do have in
your view graphs the figure that | will refer to. It
is page 7 of your presentation.

MR. ARCHI TZEL: Coul d you | eave bot h open?
| have it in front of ne. We're not going to
characterize this as being physically correct. W've
actually nmade statenments in our SE about this not
bei ng specifically correct.

MR.  TRAI FORCS: Yes. Actual ly what |
woul d just like to point out is the third Iine from
the top is the isobar for 10 psi G This extends to
approxi mately 50 pi pe di aneters. That is L/D. At L/D
equal s 50, you can get a pressure of 10 psi.

MR, ARCHI TZEL: If the jet has been
allowed to expand freely and this is real.

MR. TRAI FOROS: Absolutely. Now --

MR. LATELLI ER: And al so as nodel ed by t he
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ANSI jet standard.

MR. TRAI FORCS: Absol utely.

MR. LATELLI ER And there are sone
di scussi ons about that.

MR. TRAI FOROS: But then you use though
the volunme as calculated in order to calculate to
equi li briumvol unme of your spherical nodel. What the
equi li briumcal cul ation for a sphere that takes this
volume i s equivalent to this volune over this strange
figure there that we see, strange set, is
approxi mately 10 di aneters.

MR. LATELLIER W have it on page 10 so
we can see what it is.

MR. TRAI FORCS: Approximately. So there
was an period between the 10 di anmeters of the sphere
and 50 dianmeters of the direction that we are not
consi dering this.

MR, ARCHI TZEL: Well, if | could back to
that first chart. Then the point | would nake is if
we go back to the plume. We'll call it the zone of
influence and 1'Il call it the zone of no influence.

MR. TRAI FOROS: Ckay, that's fine.

MR.  ARCHI TZEL: There is a region in
space, you're right, between that dianeter of 12.

MR TRAI FORCS: 10D, | can see that.
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MR. ARCHI TZEL: Ten or twelve, yes.

MR TRAI FOROS: To 50 D.

MR, ARCHI TZEL: This region from here,
this region, right.

CHAl RVAN WALLI'S: Don't touch the screen.

MEMBER SI EBER  You need to talk to the
m cr ophone.

MR. ARCHI TZEL: Ckay. That woul d not be
covered in that instance, in many instances, as you
rotate that though the plant. The only conmeback I'1|
have for the whole concept is that | ook at it as a
little bit nore as instead of a volunme, an area type
of a situation. If you're going to hit a target,
first off if you hit that target at that limt,
there's very little material involved. So you have to
hit targets early on and with the dissipationif it's
not, how much really material can you get w thin that
plume? Even if you distribute nmultiple times, how
much area is available? O if you want to take the
volunme, it's going to be less --

CHAI RVAN WALLI S: Well, this is steady
jet. | nmean everything is so rigid that the jet is
al ways steady. Because if it has a 50 pipe di aneter
range and it's noving around because of the --

MR ARCHI TZEL: Well, the reason we do t he
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standards is because it's noving around.

CHAl RVAN  WALLI S: If it's hitting
somet hing or there's no pipe restraint, it sweeps out
a sphere of radius 50.

MR. ARCHI TZEL: Ri ght.

CHAI RVAN WALLI S: I nside a sphere of
radi us 10.

MR. ARCHI TZEL: But they only last for a
very short tinme too and the initial shock is the one
that really --

MEMBER RANSOM Can | ask you a few

guestions about this? Is this for a 2250 psi system

pressure?
MR ARCHI TZEL: Roughly.
MEMBER RANSOM Ckay. Soit's theinitial
MR. ARCHI TZEL: The paraneters are liste
inthe GR | think it was cold |l eg type tenperatures

and things like that.
MEMBER RANSOM  \WWat are those isobars?
MR. ARCHI TZEL: [|I'msorry. The isobars?
MEMBER RANSOM  What are the definitions
of the isobars?
MR, ARCHI TZEL: | believeit's stagnation,

but | can let Bruce talk on this.
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MR. LATELLIER: These are the pressures

computed by the ANSI jet nodel.

MEMBER RANSOM  And what is that?

MR. LATELLIER  After nuch deliberation
and sone confusion about how to inplenent the
standard, | conclude that they are the inpingenent
pressures that woul d be observed on a | arge structural
obj ect.

MEMBER RANSOM Downstream of a nor mal
shock you're saying that? This is a supersonic jet
you' re tal ki ng about .

MR LATELLIER  These are --

MEMBER RANSOM  And I' || give you a choi ce
of pressures. They could be static pressures. They
coul d be i sentropic stagnati on pressures. They could
be stagnation pressure downstreamof a nornmal shock.
They could be the static pressures downstream of a
normal shock. They could the dynam c pressure.

MR.  LATELLI ER: These are not the
i sentropic stagnation pressures.

MEMBER RANSOM  Ckay.

MR. LATELLIER The assunptions that the
ANSI jet nodel are built on are based on the
conservation of nonmentumtransfer fromthe orifice and

so at sone di stance down range approximately at 7.5
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L/D on this figure there is a so-called asentotic
pl ain at which that thrust force is conserved. That's
where we need to start when we assess the
acceptability of this nodel. W need a common
under st andi ng of what the jet nodel can and cannot do.

MEMBER RANSOM | don't agree with that
because you know the thrust coefficient of a jet is
defined i medi ately at the discharge fromthe jet for
any supersonic flow and what happens beyond that
depends on what the atnosphere and pressure is that
it's expanding to. So | have sone real grief with
this nodel, but | also don't know what the paraneter
even is.

CHAI RVAN WALLI'S: | think that the cl osest
| could work it out was that it's P + rho v® because
it's conserving nomentum An integral of this
mysterious PT, this P + rho v?

MEMBER RANSOM So it's kind of a --

CHAl RVAN WALLI'S: And if you actual ly use
t hat you can get nore than the stagnation pressure.

MR. ARCHI TZEL: | think the reason to | ook
at this and why they did it that way is the
application is standard. To my understanding, it's
been used in |icensing. It is putting inpact on

structures that are used for --
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CHAI RVAN WALLI S:  But the point | think of

nmy observation --

MEMBER RANSOM Well, P + rho v®is not a
par anet er that you coul d ever nmeasure or anyt hi ng el se
and the common paraneter for use in aerodynani c drag
lift and then forces on bodies is 1/2 rho v® which is
called the dynam c pressure. That one, | think,
woul d be an appropriate pressure to be | ooking at as
far as danmage walling is concerned.

MR, ARCHI TZEL: But that is also the
i sentropic stagnation pressure.

VMEMBER RANSOM No, it's not. Only an
i nconpressible flowwould that P (static) + 1/2 rho v?
is the isentropic stagnation pressure in an
i nconpressible flow, not in a conpressible jet.

CHAI RVAN WALLI'S:  We coul d spend forever
on this bicker, but I think that the assunption is
that around 10 or 11D in this figure the static
pressure is all atnospheric.

MR. ARCHI TZEL: Ri ght.

CHAl RVAN WALLI'S:  The rest of it is all
j ust phil osophy.

MR ARCHI TZEL: Yes.

CHAI RVAN WALLI'S:  Whereas Vi c Ransom has

sone very nice pictures of when in a real jet you get
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shock time and there's sonme stuff continuing out to 50
L/D. So whatever this is, it's certainly not a good
description of reality.

MR. ARCHI TZEL: The reason for di spl aying
it inthis presentation and the SEis to denonstrate
how our application of the ANSI nodel identified sone
conservatency that |icensees should apply in your
field zone at 10 and | ess.

CHAI RVAN WALLI'S:  The criterion that |I'm
trying touse, I'mtrying to base all ny judgnents on
some sort of idea in ny head of the criteria for
judgment. The criteria | have for judgnent is that
physi cal nodels should have sonme relationship to
reality and as nuch as possible they should relate it
to sone experinment and you have to be very careful at
basing regul ation on sonme sort of a fantasy in the
head of the regul ator about what happens which then
beconmes | aw and there is no real wee physical basis
for it. Let's take this thing here. It |ooks like
sonmet hing conjured up a conmttee sitting in a room
wi t hout any reference to what really happens.

MR ARCHI TZEL: | think | would like to
address that by saying that we didn't mandate t hat t he
i ndustry cane in using this standard as t he nodel for

the ZzZO. Certainly for BWRs, they used t he CFD nodel
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whi ch is nore conplex in nodeling the zone.

We eval uated the CFD nodel and the BWR
That was conpared to this and we did that in Appendi x
| looking at those type of nunbers and noted that
generally this created conservative volunes relative
to the CFD that was used for the BWR There are sone
boards to that effect in the Appendix and we woul d
have certainly accepted the industry cominginwth a
CFD that did a better job nodeling this zone of
i nfl uence.

In the end when we transl ated, does it
make nuch difference? I"m not really sure. I t
certainly doesn't address the 40 or 30 L/D type of
guestion because we translated that into a different
volume which if the reflections really happen in a
current space, yes it's conservative. But we can't
say it's definitely conservative for all cases like
when we're talking about with the |ong distance
situation.

CHAI RVAN WALLIS: Ckay. |If | understand
what you're saying, that would be very helpful if
i nstead of presenting what | ooks I'i ke the fantasy, you
had said, "This is the regulation. This is the
reality and here is our cal cul ati on whi ch shows t hat

it doesn't make nuch difference and here are sone
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nunbers" then that would help us. But if you just
present the fantasy, we have no way of telling whether
it has any relationship to anything.

MEMBER RANSOM Wel |, part of the problem
too is even in the standard, it never defines these
pressure i sobars in any terns that are nmeani ngful for
gastenomcs (PH). And | find that amazing.

MR, ARCHI TZEL: I"'m not sure if we
shouldn't invite the industry to nake a coment on
this because it is their proposal. Do you want to
hear from them or not?

MR. CARUSO If they want to make a
comment, they are free to. Does soneone want to make
a comrent on it?

MR. ADREYCHEK: This is Tim Adreychek
Westi nghouse. One of the things about the 50 L/Ds is
if you have a | arge break pi pe break, you're | ooking
at about on the order of about 116, 117 feet. The
di aneter of a containnent is about 130 feet. This
sphere, one of the other conceptions and reasons we
use this sphere was it tends to enconpass the entire
or a maj or portion of a conpartnent that would contain
equi pnent that woul d have insul ati on associated with
it.

W recognize that a jet cannot expand
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freely across the entire containment. The intent was
to again develop a conservative volunme that would
conservatively predict the anount of debris that would
be generated from a pipe break and this spherical
approach seenmed to be a reasonable way to do that.

| understand what you're saying, Dr.
Ransom regarding the expansion of the jet with a
supersoni ¢ bl ast wave in front of it. That bl ast wave
isn'"t going to go very far in nost PWR contai nments
because the conpartnentalization of it.

The intent was to try to devel op a nodel
that woul d conservatively predict debris generation
recogni zing the limtations of the geonetry that we
had to work with in such a way that we woul d cal cul ate
debris, debris generation, that we could use to
eval uate performance of the sunp. That was the basis
for one of the basis reasons that we used this
spheri cal region.

CHAl RMVAN  WALLI S: The conpart nent
sonmetimes is essentially the contai nnent and you have
st eam generators in conpartments.

MR. ADREYCHEK: Yes. Sone of them are
nore open than others, but there are a variety of
desi gns of contai nnment out there.

CHAI RMVAN  WALLI S: You do have
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conpartnents, it seenms to nme, nore in an anal ysi s that
they use for fires. But you say that everything in
this conpartnment gets destroyed rather than saying
that this jet nysteriously goes through walls of
conmpartnents and damages somnet hi ng out si de.

MR. ADREYCHEK: That's certainly one of
t he approaches that we identified in the guidelines
t hat you can conservatively assunme all insulation in
a conpartnent becones debris. So we dididentify that
and going on to a spherical zone of influence was the
next approach.

CHAl RVAN WALLI'S:  But the spherical zone
of influence cuts through the walls of conpartments?
Does it?

MR. ADREYCHEK: No, it does not. No.

CHAI RVAN WALLI'S: Does not?

MR, ADREYCHEK: No.

CHAI RVAN WALLI S: It stops where there
happens to be a wall of the conpartnent then.

MR LATELLIER: | have a discussion on that.

CHAI RVAN WALLI'S:  You have a spheri cal
zone cal cul ated and then you cut it off where there
are wall s.

MR. ARCHI TZEL: There's a di scussion but

it's not conservative but we are accepting that.
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That's part of their guidelines though.

CHAI RMAN WALLI S: Wthin a very open
cont ai nnent where the steamgenerator is standing up
there, you could have a sort of influence which is
al nrost as big as the containnent.

MR. ADREYCHEK: \Very cl ose.

MR. ARCHI TZEL: Let ne go back to slide 4.
| would like to just note that in addition to the
spheri cal zone boundary, we al so are accepting - This
is in section 6. You'll hear from Mark Kowal | ater
this afternoon. W are additionally accepting within
t he baseline a hem spherical assunption for a non
doubl e- ended gui |l | oti ne break whi ch has been proposed
by industry. That's not either physically bounded,
but we are accepting hem spherical for those partia
breaks in the RCS

MR.  CARUSO How does the |icensee
determ ne whether it's a doubl ed ended?

MR, ARCHI TZEL: Well, they're allowed to
take, if they are using the alternative pressure
perhaps let Mark talk about it later, but we're
tal ki ng about we have a risk infornmed or alternative
approach. |'mnot sure.

MR.  CARUSO That's the alternative

resol ution issue.
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MR. ARCHI TZEL: Right. Allows non full

breaks. It's an option. It's not a requirenent. So
later, we will discussit, but when that partial break
i s taken.

MR. CARUSO But you can only do that in
this alternative nethodol ogy. That's not a
requirenment.

MR, ARCHI TZEL: Yes, because in the
baseline w thout that, everything is doubl e-ended
br eak.

MR. CARUSO Right. So in the baseline
you assune the full sphere, but in the alternative --

MR, ARCHI TZEL: The alternative has
basel i ne aspects and non-baseline. That's what |'m
sayi ng. In the Dbaseline, we would allow
hem spheri cal , the baseline portions of t he
al ternative.

MR. CARUSO The basel i ne portions of the
alternate, but the baseline baseline.

MR. ARCHI TZEL: Ri ght.

MR. KOMAL: This is Mark Kowal. Just to
address that in the alternate evaluation section 6
that I'1l talk about later, this conmes up for breaks
in the main RCS | oop piping only which are parti al

breaks equal to the debris generation break size 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

172

we' || be tal king about.

CHAl RVAN WALLI'S:  Why does this account
for pipe whip?

MEMBER S| EBER:  Doesn't.

CHAl RVAN WALLI'S:  No. The problem! had
is that if | have a destruction that goes out 50 L/D
and | let the pipe whip, then it sweeps out. It's
like a guy with a machi ne gun sweepi ng around that
area and that enables your damage at 50 L/D to be
spread around all over the place.

MR, ARCHI TZEL: Vell, it wouldn't be
spread around. It would go with --

CHAl RVAN WALLIS: Well, the pipe whips
fast. This jet goes all over the place. It sweeps
the wall and it's like a fire hose sweeping along a
wall. It's very different fromgiving an equi val ent
sphere.

MR. LATELLI ER: But you m ght al so argue
that that transient sweep gives you | ess damage than

you m ght get under --

CHAl RVAN WALLI'S: | don't know.

MR, LATELLIER: | don't know either, but
you m ght.

CHAI RMVAN  WALLI S: If you have a

destruction pressure and the only criterion is
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pressure, it could be reached for amllisecond and it
damages it because that's the only neasure you have.

MR. LATELLIER  Dr. Ransom has proposed
and | would like to discuss this further but he's
mentioned that the primary damage nmechanismis the
shock.

CHAI RMAN WALLIS: It mght well be.

MR. LATELLIER:  Shock | oading. | would
propose that that is very inportant to breachi ng any
kind of cladding material, any kind of alum num or
stainl ess steel structure. Once that's been breached
t hen t he erosi on beconmes nuch nore inportant. In the
transient of a pipe whip phenonena, you don't have
either of those effects domnating in quite the sane
way .

MR. ARCHI TZEL: | guess one point | would
like to make on that is, again I'll go back to BWR
because | was reading that trying to understand what
was done in the past, and when | read the two phase
limted, they called it the recirc |ine breaks in the
BVWR. This dism ssed the two phase type breaks as
bei ng | ess significant because it would blow off the
RM insulation intact.

Whereas the steam breaks woul d open the

cover and destroy the included RM to nmake a debris
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concern when that was evaluated there. So it is a
little bit, "Yes, you'll blowit off. You'll openit"”
but if it's so much you can blast it off there, you
won't necessarily have t o damage that's of concern for
some bl ockage. So it's a reason that we, in the BWR
situation, discounted the recirc, the two phase
br eaks.

CHAI RVAN WALLI S: Can | go back to Bruce's
statement he just made that the blast wave can do
damage? | understand t he bl ast wave isn't consi dered
at all in the guidance and yet it seens to be that it
actual Iy can do significant damage. Maybe you shoul d
get the guidance rewitten to i nclude the bl ast wave.

MR, LATELLIER. | don't think, we say we
don't really know what it is and we've done this
enpirically with these neasured pressures as a net hod.

CHAI RVAN WALLI' S:  That didn't include the

bl ast wave. The danaged pressures, | think, were just

MEMBER RANSOM  Again this is something
that's going to have to be done by transient CFD
analysis to find out what does that blast wave
actually look like in this kind of situation and
certainly, it seens to be a factor in the tests that

were made. The other thing that has to be done is if
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you want to see howit decays, there is no sinple way
to actually | ook at a spherical expandi ng wave and how
much t he pressure differenti al across that decays with
radi us.

CFD agai n woul d be a good way of | ooking
at that. | think | pointed out a hole you can find in
ot her places, a sinplified nodels that could be used
to estimate that at |east. But the thing that's kind
of appalling is nothing was done.

MR. ARCHI TZEL: But | li ke your
conclusions in the end which I'mnot sure given where
we are is it worth pursuing this because it's just
such a conplicated problem that the tools are
avai l abl e anyway. Going to your conclusions about
putting in gates up above and trapping debris and
sol ving the probl emon this nodel whichisn't precise
or exact, | did appreciate those. My problem is
spending the tinme and effort understanding to try and
under stand t he shock wave and what it really does and
getting an alternative approach.

CHAI RVAN WALLI S:  Ral ph, can we go back to
your experiments? You showed us some experinents. 1Is
it the blast wave or is it erosion by the jet that
causes the damage in those experinents or is it a

conbi nati on of the two?
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MR ARCH TZEL: | would defer to Bruce,

but | believe it's a conbination.

MR, LATELLIER: | do not believe that it
was ever separated, those ef fects were ever separ at ed,
in these integrated tests.

CHAl RVAN WALLI'S: If it's the blast wave
and you correlate it using the jet pressure, it seens
to ne you're explaining A by B where B is quite
different fromA. That's not the scientific nethod
and if the blast wave caused the damage, you have to
nodel the blast wave, not the jet.

MR. LATELLI ER: well, let's remnd
oursel ves of the enmpirical nmethod here. 1In the air
jet tests which have been the npbst conprehensive to
date, the freely expanding jet isobars were mapped to
some resolution with stagnation pressure gauges in
pl ace.

CHAI RVAN WALLI S:  There was no bl ast wave
inthe air jets?

MR. LATELLIER: You're saying that as a
fact?

CHAI RVAN WALLI'S: No, |I'mjust asking a
guestion. Was there or was there not a blast wave?
| suspect that if the jet was turned on slowy, there

wasn't a bl ast wave at all.
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MR, ARCHI TZEL: | think it ruptured.

CHAI RVAN WALLI S:  The ruptured di sks were
used to be typical of the opening bl ast.

CHAI RVAN WALLIS: So there's a big bang
when it is.

MR. LATELLIER  Yes, there should have
been. So that effect was present in the nmeasurenent
and also in the characterization of the spacial
vol une. The second step was to put target material --

CHAl RVAN WALLI S: Then the blast wave
shoul d have damaged stuff that was over here and not
in the direction of the jet at all.

MR, LATELLIER In fact, | think Ral ph has
an exanpl e where that m ght be true.

CHAI RMAN WALLI S:  So maybe t he bl ast wave
isS very inportant.

MEMBER RANSOM  Wel| particularly in a
test, | think, you get a blast wave out in front of
the jet which is driven actually. You know the nore
gas you pour out, you continue to drive the bl ast wave
so it can stay strong for quite a |long distance
Whereas if it were just aninitial radially expandi ng
jet, it just dissipate fairly rapidly. But
nevertheless, if it is a blast wave effect, a break

opening up is going to cause considerable damage
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downst r eam

MR. LATELLIER If | could finish m point
about the enpirical process, the isobars of the jet
were mapped by measurenent first and then the test
objects were put in place and the damage pressures
t hat we' ve been using that define either the onset or
t he degree of destruction were enpirically correl ated
to the those free jet neasurenents.

MEMBER RANSOM  You' re tal king about the
ANSI jet wall.

MR. LATELLIER: No, |'mtal ki ng about the
experinmental | y determ ned.

MEMBER RANSOM  \Were is that data?

MR. ARCHI TZEL: That's in the SECY tests
that were done in the BWR W have it. | could
provide that to you. | have it right here actually.

MEMBER RANSOM | nean because what woul d
be interesting is to know what you nean by pressure
there too of course.

MR ARCHI TZEL: Well, that was neasured.

MEMBER RANSOM And what do they | ook
l'i ke.

CHAl RVAN WALLI'S: Well, presumably it's a
stagnation probe that neasures that.

MR. SCHAEFER: Hereis thetestinginthat
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secti on.

CHAI RVAN WALLI S: Is it astagnation probe
t hat neasures the pressure?

MR.  ARCHI TZEL: | don't think it's
descri bed.

MEMBER RANSOM  But even so, stagnation
probe in supersonic flow nmeasures only the pressure
downst ream of a normal shock.

MR. LATELLIER | assune that they woul d.

VMEMBER RANSOM And it's considerably
| ess.

MR, ARCHI TZEL: But the other point to
al so renmenber is that that was in the SECY tests. The
other tests with OPGa |lot of tinmes we did use to back
cal culate what stagnation pressures would have
exi sted. Sonetines it was an instrunent of the sane
way.

MR. LATELLI ER: But that's exactly the
distinction I would like to nake. W have to
under stand what the neasurenents tell you about the
damage, the degree of damage and t hen you can di scuss
the translation to any predicted nodel and spacia
vol unes. Dr. Wallis, | assune that the pressure
nmeasur enent s wer e done wi t h a per pendi cul ar transducer

plate rather than a static probe.
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CHAI RMVAN WALLIS: That was on the plate

and then you neasure the static pressure.

MR. ARCHI TZEL: The pipe was drilled as |
remenber and di scussed. The pipe was drilled on the
transducer and put inside that hole.

CHAl RVAN WALLIS: So it's very much |ike
a stagnati on.

MEMBER RANSOM Is it described in there?

MR ARCHI TZEL: Yes, it is.

MR. LATELLI ER But ny hope was the
opposi te.

MEMBER RANSOM We can tal k about that a
little later.

MR. LATELLIER: But ny hope was that the
experinmental measurenment was closer to a surrogate
target than that so that you were measuri ng sonet hi ng
physically related to the danage process.

MR. TRAI FORCS: Now, on the shock waves,
finally 1 wuld like to make a statenent that
certainly Dr. Ransomis and Dr. Wallis's observations
are correct. W are tal king about the inportance of
t he shock wave in the introductory paragraph of the
GR.  However, we are not addressing it any further.
The cl osest that | found on NRC docunents addressing

PAR was the CR 67.62 which is the parametric
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eval uati on which states that the debris generation
resulting fromblast effects would be confined to a
smal | region surrounding the break | ocati on and t hat
t he maj or contributor to the debris generationis jet
i mpi ngenent which is basically the position that the
GR is taking but it appears that it my not be
adequat el y docunent ed.

MR. ARCHI TZEL: Docunented or justified?

MR. TRAI FORCS: Bot h.

CHAI RVAN WALLIS: Well, isit true or not?
| nmean if it's true, then maybe we can forget about

t he bl ast wave. But you can't nmake it go away j ust by

tal king about it. If there was an analysis or
somet hi ng, sone nunbers, | can say this a thousand
times. | have alittle button | press here which says

t hat same thing every tine. Show us sone nunbers and
sone anal ysis. But then maybe the bl ast wave is a red
herring. | don't know.

MR. ARCHI TZEL: Well, | just want to say
from that perspective that the work in the BWR
there's a tab in the BWR docunent that dism sses the
bl ast wave because of the opening tinmes and per haps do
we need to do that work again, | guess? | thought it
was a nore significant problemhere, but it has been

done.

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

182

It may not be that tab. There is a
di scussion of the shock and here it is, "Evaluation
for Existence of Blast Wave Followi ng." So what was
done with the boilers, nowthat's di fferent pressures
and di fferent conditions, but there is an eval uation
t hat says there is no shock waves that was done for
the BAR | can't vouch for the --

MEMBER RANSOM | s t hat conput ati onal fl ow
dynam cs? | was |ooking at this.

MR. ARCHI TZEL: So | don't know. | guess
we have to | ook at that and say, "Is it valid?" | had
a hard time | ooking at that and then | ooking at the
pi ctures we had with the shocks inside, but | think it
was Dr. Wallis. | guess the point is that if that
wor ks not sufficient becauseit's different conditions
would we have to redo it and | don't know that we
could do it any tine soon. That's the problemwe're
at .

CHAI RMVAN WALLIS: | don't know. 1|'mjust
| ooking for some expert who knows.

MR ARCHI TZEL: Not ne.

CHAIl RVAN WALLIS: Maybe we have to nove
on. W' ve said the bl ast wave m ght be sonet hi ng t hat
needs to be resolved but we're not quite sure if it's

i mportant or not.
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MR. ARCHI TZEL: We'|l get sonebody that

understands it tolook it over next week or sonething.

CHAI RVAN WALLIS: Al right.

MR. ARCHI TZEL: If | can go to slide, I
think I'"mon four.

CHAl RVAN WALLI S:  Yes.

MEMBER SIEBER: | think this would be a
good ti ne.

CHAI RVAN WALLI' S:  We asked you about pi pe
width and then we discussed this business about
spheri cal vol ume, conservative, energy |l oss. |' mnot
sure that's true either.

VMR, ARCHI TZEL: Wll it retains the
vol ume.

CHAI RVAN  WALLI S: Because nmultiple
reflections can actually help to refocus the energy
rather then to dissipate it.

MR. ARCHI TZEL: But it could danage nore
i f you happen to have congested areas of contai nnent
as much material --

CHAI RMVAN WALLI S: The best thingisreally
to let it expand very freely and then have a shock
t hat knocks down the pressure to a very |ow val ue.
That's the best thing is to have it uni npeded than to

have shock wave. If you refocus it with nmultiple
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reflections, you can actually behind the shock wave
whi ch then results in a higher pressure.

But I don't know this is of inportance.
It's just when you nake a general statenent |ike that,
it just is based on sonme ki nd of nonscientific basis.
We have to be careful about general statenents that
seemto nmake sense, but may not be so true.

If you |look at the SANDI A analysis for
those classical things, they had an expansion to
extraordinarily high MOX nunbers and very |[|ow
pressures, subatnospheric pressures, and then shocks
back to a pressure whichis surprisingly low. So even
t hough it's gone to this enornmous 2,000 or 3, 000 feet
a second velocity, it cones back and behi nd t he shock
the pressure is remarkably low That's a wonderfu
way to di ssipate energy.

MR. ARCHI TZEL: But if that was the case,
woul dn't you accept that in that audience --

CHAI RVAN WALLI'S: If you put things inthe
way, it mght rmake it worse.

MR. ARCHI TZEL: But could it affect the
entire volume is that point, the maxi num vol une.

CHAl RVAN WALLI'S: Let's nove on here.

MEMBER SIEBER: Wuld this nake a good

time to break for |unch?
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CHAI RVAN WALLI'S:  No, I'mgoing to wait
until 12:30 p.m You're right. W should break for
l unch very shortly here. Can you say something in
five m nutes?

MR. ARCHI TZEL: Ckay. Let ne go faster.
Let me go to slide 5, the Size of Zone of Influence.
We' ve di scussed this already. The GR 421 recomends
usi ng the ANSI 58.2 standard and the appendi ces t hat
determne this. W agree that the 58.2 is --

CHAl RMVAN WALLIS: So all the pointsthat's
very easy for the ACRS to nmeke about errors in the
ANSI standards of using the stagnation enthalpy to
determ ne that conditions when the jet is noving at
high wvelocity, all those sorts of +things are
irrel evant.

MR. ARCHI TZEL: They are not irrel evant.
| guess we have ways to --

CHAI RVAN WALLI'S: We may bring themup in
our letter but there are definitely sone very peculi ar
t hi ngs about this standard, but you're accepting it
anyway.

MR. ARCHI TZEL: We accept the use of it.
That's correct.

CHAl RMVAN WALLIS: Okay. Nothing we say

about it is going to make any difference.
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MR ARCHI TZEL: That's right.

CHAl RVAN WALLI S: You just accept it.
Ri ght ?

MR ARCHI TZEL: [|I'mnot sure that's --

CHAI RVAN WALLI'S:  What woul d we have to
say to make you change your m nd?

MR. ARCHI TZEL: 1'd have to take it back
and discuss it with managenent. It m ght be things
| i ke we shoul d use a CFD code or sonething |like that.

CHAl RVAN WALLI S:  Yes.

MR. ARCHI TZEL: W shoul d have |icensees
say that it's not acceptable to use what's been done
or to look at the shock wave effect there. | don't
know the answer to that at this neeting.

MR, LATELLIER If | could interject to
tenper the discussion perhaps, at our last public
nmeeting, the ACRS comm ttee asked t he question, "Wat
can we do to help the Staff?" And | would like to
t hank both Dr. Wallis and Dr. Ransomfor providing the
insights and the wite-ups. This is wuseful and

useable information that we can help to judge the

acceptability of our approach. | can't, as a
contractor, prom se what action will be taken but it
will be duly considered.

VMR. ARCHI TZEL: To nove on to the next
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poi nt .

CHAI RMVAN WALLI S: Thank you. I think
you're considering it very well. | just wonder what
the Staff needs to consider. | mean how bad does the

standard have to be before you say do sonething
different? What's the criterion here? Is it just the
easy way to do it or is there some logical criterion
t hat you' re using?

MR, ARCHI TZEL: |'msorry. | can't answer
t hat .

CHAl RMVAN WALLI S: That' s anot her one of ny
things | say all the tine. Are you just saying it or
do you have a basis for it? That's all. | think that
has to be asked of everything really.

MEMBER RANSOM  Well, one thing | think
woul d be fairly sinpleis to clear up this definition
of pressures that are used and sinply define themand
see i f you can reach any ki nd of consensus on what you
mean by t hem because in readi ng these docunents it's
never been defined in ordinary gastenomc terms. So
if it's some kindof fictitious thingthat's new, that
needs to be understood. But | would sure encourage
that to be done at a very m ni rum

CHAI RVAN WALLI' S:  So maybe we should goto

lunch with you put up slide 7. W can go to lunch
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with that on our mnds as the one piece of good
figure.

MR, ARCHI TZEL: | was hoping | could be
all done. 1'mgoing to be here at the end. Ckay. |
don't know if | have many nore points to nmake though
ot her than the 40 percent.

CHAI RVAN WALLI S: | think you're being
very hel pful and we're just trying to ask questions in
order to figure enough information to deci de what we
shoul d recommend. That's all we're trying to do. And
i f you have anything el se that you think of that you
forgot to say this norning that you can di scover and
bring with you after lunch, please do or even
tonorrow. Wth that, we will break and can we take
| ess than an hour for lunch? |s that reasonabl e?

MR ARCHI TZEL: Sure.

CHAI RVAN WALLI S: Suppose we take 45
mnutes for lunch and neet at 1:15 p.m Okay? W
will then do that. Qur lunch break is to 1:15 p. m
Of the record.

(Whereupon, at 12:30 p.m, the above-

entitled matter recessed to reconvene at

1:17 p.m the sane day.)

CHAI RVAN WALLI S: Let's cone back into

session. We'Ill resunme where we broke off for | unch.

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

189
MR. ARCHI TZEL: Should | conti nue?

CHAI RVAN WALLI S: We're ready. Yes,
pl ease.

MR. ARCHI TZEL: First before we start, we
tal ked at the end of the break, and Rob Elliott woul d
like to -- we talked to Rob Elliott. He can express
alittle bit better some of our positions.

MR ELLIOIT: A lot of the discussion -
this is Rob Elliott fromthe Staff - a lot of the
di scussion that we had before the break tal ked a | ot
about what we don't know, and I'd like to rem nd the
Conmi ttee about sone of the things that we do know.
The Air Jet testing that we conducted in Col orado,
that were conducted by the industry in Col orado for
t he BWRs di d si mul at e an i nst ant aneous pi pe break wi th
a ruptured disk, so we did have the blast wave
consi dered in the experinents.

We can't tell you fromthose experinments
whet her or not the jet inpingenent or glass wave
created the debris, but we do know from those
experinments that regardless of which created the
debris, we did get sone inportant insights about
debri s generation. One of the inportant insights that
we got out of this test, for instance, is that for

jacketed material, if the seamof the jacketing were
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not oriented in a direction towards the jet, you got
no debris generation at all. You got a dented jacket
i s what you got. And the anount of debris generation
you got woul d be maxi m zed i f that seamwere at about
a 45 degree angle relative to the break in the
direction of the break.

CHAI RMVAN WALLIS: Is there sonething in
t he gui dance?

MR. ELLIOIT: This is not sonethinginthe
gui dance. |'m expressing -- what |'m trying to
express here are sone of the things that | see would
be conservatism in wusing the spherical zone of
i nfl uence. So given that, the spherical zone of
i nfluence assunes that everything in the zone of
i nfluence beconmes debris. Ckay. So that's
signi ficant when you think about what we saw in the
experinments which said that if the jacketing were not
oriented in a direction that contributes to debris
generation, you mght get no debris from that
j acketing at all.

CHAI RVAN WALLI S:  So t hi s danage pressure
is defined on the basis of the worst possible
orientation of the seanf

MR, ELLIOTT: Absol utely.

CHAIl RVAN WALLIS: Ckay. Thank you.
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MR. ELLIOIT: Okay. The second thing --

MEMBER RANSOM Di dn't we see sone phot os
of damage where nobst of the danage was on the
downstream si de. Were those those kind of --

MR. ELLIOIT: But the seam of that
jacketing started out in the direction out front.

MEMBER RANSOM CQut front and then it was
rotated around.

MR. ELLIOTIT: And then bl ew out the back
si de.

MEMBER RANSOM  Ckay.

MR, ELLIOIT: The secondthingl'dliketo
poi nt out is that the spherical zone of influence wll
completely neglect any benefit from shadow ng,
structures or piping that woul d m ni mze, or protect
or shield possible debris sources, that's conpletely
negl ected in the spherical zone of influence.

CHAI RVAN WALLIS: But there's sonething
t hough in the guidance about behind a substantial
obj ect or somet hi ng.

MR ELLIOIT: Yes, Ralph w Il probably
talk a little nore about that.

CHAl RMAN WALLIS: What's the difference
bet ween shadowi ng and bei ng behind --

MR.  ELLIOIT: They're tal king about
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significant barriers like walls, or sonmething |ike
that, as opposed to piping or structural conponents.

CHAI RVAN WALLI'S:  Something |i ke a steam
generator is a barrier

MR, ELLIOIT: Somet hi ng that big, yes,
woul d be.

CHAl RVAN WALLI S: O a pressurizer or
sonet hi ng

MR. ELLIOTT: Sonething that would be a
robust barrier.

CHAI RMVAN WALLIS: So a 36 inch pipe is
not ?

MR. ARCHI TZEL: No. It's large
conmponents.

MR. ELLIOIT: And then if you conbi ne that
wi th what Tim Andreychek was telling us alittle bit
earlier about the size of the zone of influence
relative to the size of the containnent, it's our
judgment that we think that there's a lot of
conservatism built into the spherical zone of
i nfl uence as far as debris generation goes. And so |
just wanted to point that out, that we do have
i nsights and we can share with you fromthe URG the
testing that was done at CZ in Col orado.

CHAI RVAN WALLIS: So your judgnent that
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there's a lot of conservatismis sonething which has
evi dence or has sone sort of rationale explicable?

MR, ELLIOTT: It has evidence in what |'m
telling you fromwhat we've seen in debris generation.
Not knowing -- it's enpirical and not know ng what
causes the debris generation, but we have seen in
testing that regardless of whether it's the bl ast
effect or the jet that there are attributes that are
necessary i n order to maxi m ze debri s generation. And
we consider the maxi mum or worst case when we're
assum ng how nmuch debris is generated.

CHAI RVAN WALLIS: Is there sone way t hat
bet ween now and tonorrow you can actually have some
data that we can | ook at, where you say here's the
data and this is why our approach is conservative in
the light of the data. I|s there sonething we can | ook
at |like that by tonorrow?

MR. ARCHI TZEL: W do have the CZ test
results in that docunent we gave Ral ph, but that's --

CHAI RVAN  WALLI S: W can't read
everything. W need to be pointedtoit. If you can
put it on a slide or sonething soit's very clear and
explain it to us.

MR ELLIOTT: We'll do our best.

CHAl RMVAN WALLI S: Because that's nuch
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better than just tal king about it.

MR, ELLIOTT: Ckay. 1'Il seeif |I can put
sonet hi ng.

MEMBER RANSOM Can you al so show us what
was nmeasured in those tests?

MR ELLIOIT: Sure.

MEMBER RANSOM I nterns of pressure, flow
rates, that kind of thing.

MR ELLIOIT: Sure.

MR. ARCHI TZEL: Let nme continue on with
the last bullet 1'd like to go over on this slide.
And this is one point in the GR that we're not
accepting, or actually telling the i ndustry we're not
accepting. Sone plants had in their licensing basis
that there's no damage beyond 10 di aneter limts, and
we don't accept that for debris generation, so we nade
it clear inthe GR That's all that point is at the
bottom The net hodol ogy is as has been di scussed on
damage pressures, et cetera.

On 6, | think I"Il just quickly say that
we -- | don't know that --

CHAI RVAN WALLI S: Wy don't you gointo a
little detail on that.

MR. ARCHI TZEL: It's just basically the

calculation or procedure for calculating that
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equi val ent volunme, and then doubling it, and then
comng up with a spherical volume, sol'll goonto --
we' ve already done 7, and let nme go to 8 then

We noted earlier today that the GR in
Section 3.42.2 recomrends that for the baseline case
the zone of influence is selected based on the
potential effect on insulation in site containnment
with a m ninum destruction pressure, so it doesn't
matter even it's in the zone. That's what the GR
says. And then this zoneis appliedto all insulation
types across the board.

We are accepting this position, but we
also know, and it is one of the refinenents that a
wel | -characterized destruction pressureisvalidto be
spread over the spectrumor separate ZO centered on
that sane break. And actually, even in the sanple
problem NEI did use a different destruction pressure
for one of these, | think the coating.

The next point 1'd like to make is that

the -- what we've been di scussing about before is on
Table 3.1 in the -- no, we weren't discussing this
one. There is a table in the GR It does match

experinmentally determ ned damage pressures versus
cal culated values, and that we did check this

i ndependently. This was in Appendix I, and we did
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note fairly good agreenent, although where there was
non-conservati smon the other chart inthe near field,
NEI actually chose values that bounded those, so it
didn't nmake any di fference, and we accept t hose val ues
in that table. Even though we're not accepting one
for the coatings, the point is that the determ nation
was acceptableinthe tableinthe GR Goto slide 9,
pl ease.

Damage pressure consi derations, | guess we
have to work on what the right nomenclature is. But
as Bruce nmentioned earlier, the damage pressure does
require an understanding of limts of the jet nodel
and the experinental data. And | think we've
di scussed this already, how the jet nopdel predicts
i npi ngenment pressures in the downstream direction.
And t he poi nt woul d be made that it can under-estimate
t he radi al extent, the shears, et cetera, going that
radially in that jet.

Anot her problemw th the ANSI jet nodel is
that if you take it to very |low pressures, it is
unbounded, so it gives unrealistically |arge zones of
i nfluence for | owdestruction pressures. And that is
evi denced in sone of the graphs of the CFD done for
t he boil ers versus this. You get down towards the | ow

pressures, it goes up quite a bit in volume, and
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that's probably not realistic.

The next point is that the data used in
t he gui dance report is dom nated by tests that were
devel oped using high pressure air, as we discussed
before. And we have concerns about whether this air
jet testing was appropriate or not, so we did sponsor
or pay sone nmoney, went in together wwth OPG and did
sone limted anmount of two-phase testing in a joint
programwith OPG  This is, | think, around 1991 tine
frame, around in there. But there was only one test
of lowdensity fiberglass. And as you noticed, there
was a significant amunt of damage, |ike over 50
percent of the insulation was blown out, really a
| arge anmpbunt of damage.

INadditionto that, there was quite a bit
of damage to alum numclad CalciumSilicate, where as
inthe BARtesting it was |i ke 160 pounds destruction
pressure determ ned, and the OPGtesting simlar type
of offsets on the seans it was around 60, so there's
like a factor of 66 percent, quite a bit of reduction
in pressure for damage on the Calcium Silicate
i nsul ati on.

In addition, we talked earlier about
pl ausi bl e or possible damage mechani sms associ at ed

wi t h two- phase versus air jet tests in general, so the
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idea that you can have those water droplets
penetrating the articl e and causi ng addi ti onal damage
- we have the uncertainties of the nodel. Considering
all those uncertainties and the limted anmount of
data, we're proposing that the damage pressure for
materials that have been tested only with air be
reduced by 40 percent.

CHAI RVAN WALLI'S: | think the nunbers you
said were 160 in test and it was 60 in the other. Ws
that right?

MR. LATELLIER: I1'd like to correct that.
| think it was nore |ike 190 reduced to 24. It was
al nost a factor of 5.

CHAI RVAN WALLI S: So why are you only
reduci ng by 40 percent when you got a reduction of a
factor of 57

MR. ARCHI TZEL: Well, that was Cal-Sil.
kay.

CHAl RVAN WALLI'S:  But still, | nean, it
indicates that there's a great deal of uncertainty in
these tests. One test gives you 190 and one gi ves you
25 --

MR. ARCHI TZEL: It is an unknown. There
was a thought that we wouldn't -- sone of us thought

we shouldn't go as much as that.
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CHAl RMAN WALLI S: This is a thenme that

sort of runs through, | think, nmy assessment of all of
this work. Everything seens to be based on a few
tests. It's difficult to get consistency between
tests, so there's a huge anmobunt of uncertainty
i nvol ved.

MR. ARCHI TZEL: On the next graph, go to
t he next page, please. Wat | would like to do is say
that with the 40 percent reduction, what we have done
effectively that's tripling the zone of influence, so
what we have --

CHAl RVAN WALLI'S: But the tests differed
by a factor nuch bigger than 40 percent.

MR. ARCHI TZEL: I1t's 125tinmes. You would
say it's 5in the Cal-Sil

CHAIl RMAN WALLI'S: So what is the -- was
the 190 overly high or sonething?

MR,  ARCHI TZEL: Vell, they weren't
necessarily the sanme construction either. There's
definite uncertainties associated with the way OPG
puts together a Cal-Sil test and --

CHAIl RVAN WALLIS: Ckay. Wat woul d you
calculate if one was neasured to be 190 and one was
neasured to be 25, what do you cal cul ate?

MR. ARCHI TZEL: We have no capability for
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cal cul ati ng a danage pressure fromfirst principles.
That's a property of the test material.

CHAI RVAN WALLI S:  You have to -- what does
the 40 percent do then, changes the size of the --

MR. ARCHI TZEL: 1t changes the size of the
zone of influence --

CHAl RVAN WALLI' S: By changi ng t he danage
pressure.

MR.  ARCHI TZEL: Yes, by changing the
damage pressure, it's an incentive to go out and get

CHAI RMAN WALLI S; So it is a calcul ated

damage. It was a recommended damage pressure or
somet hi ng

MR,  LATELLI ER: | m sunderstood your
questi on. You're asking about the size of the

correspondi ng damaege - -

CHAI RVAN WALLI S: 1" msayi ng t hat you nade
a nmeasur enent of 190, and anot her nmeasurenment of 25is
t he damage pressure. Wat do you assune it to be, or
what do you calculate it to be? What do you predict
it to be? Wuat's your theoretical value, or your
accepted value, or whatever, to conpare with these
tests?

MR. ARCHI TZEL: You nean for the non-
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tested material ?

CHAI RVAN WALLI S:  This test here, what do
you predict for those tests?

MR. ARCHI TZEL: We used the OPG so did
the industry. The industry, if you | ook at the Cal -
Sil linethere, theindustry is usingthe testing from
the OPG data. They're using the 24.

CHAl RVAN WALLI S: So t hey' re using the 24.

MR. ARCHI TZEL: And we' re approvi ng use of
24.

CHAI RVAN WALLI' S:  And you' re reduci ng t hat
by --

MR ARCHI TZEL: No, because that's two-
phase testing. They didn't try to use the 190 for the
Cal-Sil. They cane in and they used the --

CHAI RVAN WALLI'S: So we're tal king about
two different things here where you're reducing
somet hi ng by 40 percent.

MR. ARCHI TZEL: Al the remai nder of the
material that was not tested with two-phase is being
reduced by 40 percent.

CHAI RMVAN WALLIS: So in that graph, Cal-
Sil is the only one that was in fact tested in the
t wo- phase.

MR. ARCH TZEL: Wth well -characteri zed
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tests. | nean, |'mgoing to show you sone ot her two-
phase testing that was done in Germany. There's a
very limted anount --

CHAI RVAN WALLI S: But you see what nmny
problemis when you've got two things that differ by
a factor of 5 or whatever, it seens a | ot bigger than
40 percent.

MR. LATELLIER. That's true. It's even
worse than that, Dr. Wallis. There are sone tests
avai |l abl e that show a | ower degree of pressure under
t wo- phase conditions.

CHAl RVAN WALLI'S:  That's right.

MR, LATELLI ER: And so this, as we
expl ai ned t hi s norni ng, there are pl ausi bl e mechani sns
t hat can be di scussed for reasons for whi ch two- phase
condi tions nmay enhance t he damage nechani sm None of
them wi th the exception of perhaps Cal-Sil, they have
not been thoroughly investigated, so we felt it
prudent to acknow edge the potential for that to
occur, and perhaps to encourage further testing to be
done.

Now | can give you the historical benefit
of why we chose the nunber of 40 percent. Earlier
t his nmorni ng we tal ked about what is the definition of

t he damage pressure, and it was nentioned that there
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is acertain anount of subjectivity in howyou define
t he degree of danage. |f you choose an onset, you may
be | ooki ng for penetration of a bl anket or exposure of
the internal material to water.

On the other hand, if you were worried
about some substanti al damage t hat exposes material to
transport and degradation, that could give you an
alternative definition of danage. Historically, from
the BWR testing, the difference between the onset of
damage and definition of substantial danmage was the
reducti on between 6 PSI for the threshold, and 10 PSI
for the substantial damage criteriathat would leadto
a vulnerability. That reduction of 40 percent is one
possi bl e rationale for our reduction of 40 percent.

MR. ARCHI TZEL: 1'Il say there's al so sone
evidence to the contrary, so we've had sone work done
t hat shows that the two-phase velocities out of two-
phase breaks is much | ower. One of the rationales for
not evaluating in the BWRs the recirc |line breaks,
like | nentioned earlier, is that they weren't
consi dered boundi ng conpared to steam |ine breaks.
And air was consi dered above and beyond t he steaml i ne
breaks. W had sone people fromresearch trying to
hel p out and give themthe answers. Over this next

coupl e of days they addressed this question, and what
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they basically came up with is a two-phrase break by
t he physics of it is going to give you higher velocity
- excuse ne - |ower velocities and | ower velocitiesto
wat er, but that doesn't tell you the damage part of
it. It just tells you the volune of the isobars wll
be smaller in a twd-phase jet, so when the nmetric is
actually what is this inpingenent pressure being
nmeasured, that's where there's a little bit of a
di scontinuity in the result.

But 1'd like to point out one other pl ace,
and that's the BWR did test -- there was a limted
t wo- phase test of insulation, | nmentioned before, and
they sawvery little -- much nore damage with a steam
than they did wi th the equi val ent t wo- phase bl ow down,
So there are sone -- that's that issue about bl ow ng
it off and not damaging it though, but there is sone
count erveni ng t hought process that it may not be quite
as bad as 5 tinmes, so there's an incentive to test.
There's a big penalty if you have the air jet test
right now, and that's in our GR

CHAl RVAN WALLI S: Forty percent cane from
t he difference between the pressure it takes to begin
damage, and the pressure it takes to achieve --

MR. LATELLIER: As determned by air jet

testing in the fibergl ass.
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CHAI RVAN WALLI S:  What | thought we were

tal ki ng about was the spread that you do on tests. 1In
one pl ace you get 24, in another place you get 190, so
there's an uncertainty, which you re now fixing up
with a 40 percent, which seenmed to be comi ng fromsone
different thing all together. It doesn't fix up
uncertainty by fixing up by the fact that -- which
makes a difference between the onset of destruction
and total destruction. It doesn't accommpdate the
uncertainty. You see what | nean?

MR,  ARCHI TZEL: That doesn't totally
address the uncertainty, and we could actually --
you're correct.

CHAI RMVAN WALLIS: So again, it |ooks as
t hough you grasp as a straw. You' ve got sonething
that's available, but you sort of applied it in a
context which is sonmewhat different.

MR LATELLIER  Let's return to one of
Ral ph's earlier slides on the OPG test, the single
fiberglass test conducted at OPG I n that slide, the
orifice is about 3 inches in dianeter, target is
pl aced 10 di anet ers down-range. This one. The target
is 48 inches wide placed at about 30 inches down-
range.

You can see that there i s damage cl ear out
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to the ends of the fiberglass mat. Despite its
potential deficiencies, if we would superinpose the
ANSI jet nodel envelope on this target under these
condi tions, the envel ope of anbient pressure is only
about 32 inches wide, so according to that nodel you
woul d not expect to see danage beyond t hat range, and
yet it exists.

CHAl RVAN VWALLI S: Well, | think what
you'retellingneisthat it's not alocal phenonenon.
You can open up the lining, the cover at one place,
and youcanripit off, just |ike undoing plastic from
a CD or sonething, which is inpossible for ne. Once
you get it started, youcanrip it off, soif you get
it started in one place, you can rip it off all the
way al ong the pipe. That's what you're telling ne, |
t hi nk.

MR. LATELLIER Well, I'"mnot sure that's
true, because if you notice the banding, the steel
bands are pl aced at about 8 inch intervals, and those
wer e not broken or displaced.

CHAl RVAN WALLI'S:  Those are still there.
| see that.

MR. LATELLI ER And so you need sone shear
force along the entire --

CHAI RMAN WALLI S: But you see what |'m
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getting at, that here you say it's just a |ocal
pressure that does it. It may be that once it opens
up inone placeit's nuch easier to get whatever it is
in there that pulls it off sonewhere el se.

MR LATELLIER: Cdearly, that's true.

CHAI RVAN WALLI S:  There's penetration by
the liquiditself, which then travels al ong and cones
out agai n.

COW TTEE MEMBER And ori gi nally t he seam
was at 45 degrees upstream

MR, ARCHI TZEL: Well, the OPGtesting did
orient the seans i n a vul nerabl e direction conparedto
the testing that was done for the BWRs, where it
wasn't in as vul nerable direction, sothat's a factor
that you mght say is not quite times 5, but also a
factor that says perhaps when the BWRs were tested,
they didn't have the nost chall engi ng seam | ocati on.

CHAI RMVAN WALLI S: Wiat are we | ooking at
there? Are we |ooking at here that all the covering
has gone and we're just |looking at Cal-Sil?

MR. ARCHI TZEL: Well, the front and the
back, and this is Cal-Sil. The next one wll be
fibergl ass.

CHAI RMAN WALLI S: The right-hand slide

we're just | ooking at Cal-Sil?
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MR, ARCHI TZEL: This is the sane. It's

just the front and the back.

CHAI RVAN WALLI S: The front is still
cr ooked?

MR ARCHI TZEL: Exactly.

CHAI RVAN WALLI S: So eventual |y ri pped t he
covering --

MR ARCHI TZEL: From the back.

CHAl RVAN WALLI'S: Eventually tornit off.

MR ARCHI TZEL: Yes. GCo the next slide
t oo, you see the sane. And actually, what OPG did by
the way, soit's actually -- you see the nozzl e there.
| f you go back to the Cal-Sil, but they did find --
one of our reconmmendations, one of our comments in
here as you're doing this type testing is that they
| ooking at this then turned around and doubl e- banded
with of fset seans the jacketing.

MR, ELLI OIT: Doubl e-j acket ed.

MR.  ARCHI TZEL: Doubl e-j acketed wth
bands, and t he destruction pressures went to | i ke 300,
and they couldn't destroy anything, so that as a
solution, as a way to mnimze, and that's in one of
the things that NEI has proposed as ways to address
this problem- if you doubl e j acket and band properly,

this material, you'll get trenendous -- even if you
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rip off the one, the other is still there, so there
was no damage up to the maxi mum they had.

CHAl RVAN WALLI S: And t he pl ace whereit's
hanging on still isinthe mddle. That is whereit's
supposed to be worse.

MR, LATELLI ER: Vell, it's largely a
function of where the seans are placed. And there
were a coupl e of orientations, I'mnot sure whichthis
one was, where the seans were pl aced near the center
or off-set fromthe center.

MEMBER RANSOM  The statenent is though
the seamwas at 45 degrees. That's facing upstream
right?

MR. LATELLIER Yes. |If the jet is here,
t he | ongi tudi nal seam it's running this way. It was
rotated at 45 degrees fromvertical.

MEMBER RANSOM So in this picture it's
been rotated back.

MR LATELLI ER: It's been ripped, not
rotated, but actually torn.

MR.  ARCHI TZEL: Maybe it does actually
| ook nore |like zero degrees on this one, | guess was
t he poi nt being nmade.

MEMBER FORD: It seens to ne these tests

are telling you sonet hing. Coul d you go back, because
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surely you just caught it just |like a weather vane.
You' ve caught the seam you whipped it around. The
seamis at 45 degrees.

MR. LATELLIER: |I'mnot positive on that.

MEMBER FORD: \Well, because there's no
constraint on the fiberglass fromjust turning. But,
in fact, there would be a constraint.

MR. LATELLIER |I'mnot sure it turned.
| guess |'d have to | ook that up.

MEMBER FORD: You say it could have been
damaged in the front and then the whol e thing turned
around.

CHAI RVAN WALLI S:  The thing ri pped around
just like a sail on a boat.

MR, LATELLIER: It's certainly something
to confirm

CHAI RVAN WALLI S:  That i s quite possible,
unl ess soneone really observed it.

MR, ARCHI TZEL: | think you're right,
Peter, in that there's nothing stopping it from
turning on the pipe. Generally the blankets, |
forget, are like 4 foot |Iong section so yes, there's
not a lot of friction there to hold it in place.

CHAI RVAN WALLI'S: So it coul d have ri pped

on the front and just been turned around?
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MR. LATELLI ER: One of the, 1 guess

di sappoi ntments about this single test, it's all the
data that we have, is that it doesn't discrimnate the
t hreshol d of damage; where in a conplete test, you
woul d have pl aced this target at increasing di stances
to hel p judge the degree of danage. W have only this
one case.

CHAI RVAN WALLIS: What bothers ne is you
have here a hypot hesis. You have this plune it |ooks
like a flame, an ANSI standard. And it hypothesizes
t hat these damage pressures around it. And you want
to do a test to test the hypothesis in sone thorough
way. | don't think youdo it by just sort of casually
doing one test here and one test there. You do a
systematic matrix of tests.

MR. LATELLIER: And, of course, that was
our --

CHAI RVAN WALLI S: Al ways to check things
out, and this seens to be so casual. You' ve got one
test here and one test there, and you're not quite
sure what they show, and each of themshows sonet hing
alittle bit peculiar. Wat do you conclude?

MR. ARCHI TZEL: Well, this is a limted
test program W didn't do these type tests for the

PWR resol ution.
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MR, ELLIOTT: Actually, there's a reason

why this test was cut short, and that's because they
started blowi ng stuff out into the parking lots, and
they were concerned about worker safety, so they
di scontinued these tests for a reason, not because
they wanted to do just two tests.

MR. LATELLI ER | ndeed, we had a nore
systematic matrix planned for investigation of
fi bergl ass danmage.

CHAl RVAN WALLI'S:  Wbul d that convi nce ne
it was a better test because they stopped it because
it blewinto the parking lot? That's an excuse for
why they stopped it, but it doesn't nean that it was
any way a better test. The worst test because they
only did two. How nmany woul d have been required to
really thoroughly investigate the ANSI standard?

MR, LATELLIER: | think we had sonet hi ng
between five and eight tests planned for this
i nvesti gati on.

CHAI RVAN WALLI'S: And you managed to do
t wo.

MR, LATELLIER  No, one.

CHAl RVAN WALLI'S:  One. You did one.

MR, LATELLIER This is the --

CHAI RVAN WALLIS: This is like the Cal -
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Sil. Wll, one test worked out of so many.

MR. LATELLIER: For Calcium Silicate it
was very thoroughly investigated. That was their
primary i nsul ation application, andthey did arrive at
the information that they needed.

CHAI RVAN WALLI'S: So when you quoted 190
and 24, that's a nean five --

MR. ARCHI TZEL: No, that's different test
prograns. Twenty-four is OPG 190 is the BWR OG t est
program different test program

MEMBER FORD: How many data points were
used to cone up with the 24 nunber?

MR, ARCHI TZEL: | think seven or eight
tests, sonething like that. | got the report.

MR. LATELLIER But don't m sunderstand,
it's not the nean of replicated conditions. It's a
set of five to eight tests with the target placed at
di fferent | ocations so that the onset of damage could
be bounded.

CHAI RVAN WALLI S: Tell me about that. |'m
sorry. |I'mreally curious now, because we have this
ANSI jet nodel which says that there's a pressure of
so nmuch at different places, and you put these things
at different places. And does this correlate then

t hat the danmage occurs wherever ANSI says it's going
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to be 25, or is it 50 in one place, and 25 in M 15,

and soneone takes an average?

MR. ARCHI TZEL: This wasn't the neasured
test. That was the BWR, so this is the one we back
cal cul at ed.

CHAl RVAN WALLI S: No, we've got a test
with five different position, and this then lets nme
begin to test the hypothesis. Wat can | concl ude
fromthose five tests?

MR, LATELLIER As | tried to explain,
was very careful to keep separate the enpirical study
fromthe nodeling effort. And as | explained, the
free jet expansion was neasured. The pressures at
various | ocations was pre-determ ned, and t he danage
pressures were correlated to those neasurenents, not
to the nodel

CHAI RMVAN WALLI'S:  So you neasured - what
was it called - you neasured what a stagnati on probe
woul d neasure, and then you correlated with that. But
you didn't go back and say what does this tell nme
about the ANSI jet nodel.

MR. LATELLIER: | believe that conparison
was made, but | did not participate init. W have
made some effort, as | shared a paper with Ral ph

Caruso. W made sone effort to search the literature

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

215

for experinmental neasurenents of centerline pressure,
and to do that conparison that you suggest. Wat we
find is that the ANSI jet wunder-estimates the
centerline pressure, andits decay behavi or. However,
because of the manner in which it preserves the
forward thrust, it exaggerates the spread.
Essentially, the pressure profileis muchflatter than
t hat observed in experinments. The question of just
what the definitions of measurement and nodel are
still relevant, and we're working on that.

CHAI RVAN WALLI S:  ANSI jet pressure nodel

iS a cone.
MR. LATELLIER: Sinple |inear variations.
CHAl RMAN WALLI S: You're saying it's
flatter than in -- do the experinents even point to

t he nore pointed?

MR LATELLIER  Yes.

CHAI RVAN WALLI S:  Ckay.

MR. LATELLI ER But we do need to
determ ne the basis of the pressure definition and
what was neasured.

CHAl RMVAN WALLI S: | thought in Vice
Ransom s reference it was flatter than the cone.

MEMBER RANSOM Wi ch part are you tal ki ng

about, the limt?
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CHAI RVAN WALLI S: The pressure

distribution across the -- the radial pressure
distribution in the core in the regi on where you had
t hese shockwaves and things. It was fairly uniform
Well, we can't spend forever on this. But again, it
seens to me that you're evolving an understanding,
whi ch is good.

MR TRAIFOROS: | would like to nmake an
observation, if | may. The steady state thrust
coefficient for dry steamis 1.26 based on the ANSI
nmet hodol ogy. For air, it's approximately 1.27, soif
we conpare air and dry steam it would seemto ne t hat
based on t he ANSI net hodol ogy woul d cal cul at e t he same
thrust. And if we take the damage as bei ng caused by
t he same t hrust, we woul d expect the sanme danage. But
again, as you indicated, there are sone other things
that are going on in there regardi ng what causes the
damage to the insul ation.

Now what is interesting is that for
liquid, the systempeak was to 2.08, for dry steamis
1.26, for air is 1.27. | was wonderi ng whet her you
used t hese, and al so you are tal ki ng about 40 percent
reduction. So if you have a high m x of steamthat
has | ow quality and you reduce by 40 percent, air and

lowquality steam we have a di fference of 40 percent.
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| was wondering whet her you had | ooked into this.

VR. LATELLI ER: W certainly have
calculated the differenceinthethrust coefficient as
a function of quality, as a function of upstream
stagnation conditions. W did not use that as a basis
for the 40 percent reduction. That may be a usefu
thing for us to exam ne

MR. ARCHI TZEL: | don't know that | need
toreally focus on this. This just denobnstrates the
40 percent reduction and the resulting change in the
ZO fromthe GRto the Staff SER So we go on to 11
t hen.

CHAl RVAN WALLIS: Well, let ne see what it
says.

MR. ARCHI TZEL: The first colum, thisis
basically a nodified table out of the GR  The first
colum is the destruction prefaces that were proposed
by NEI .

CHAI RMAN WALLIS: So where does the jet
go? Suppose you have it directed at a plate, it's a
robust barrier, and it squirts out sideways, how do
you take account of the fact that it's squirting out
si deways and not going straight?

MR. ARCHI TZEL: A robust barrier, that's

a couple of slides later on.
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CHAI RVAN WALLI S: It protects anything

behind it, but thenit nmakes it worse for whatever is
on the side.

MR. ARCHI TZEL: Well, we've accepted the
position that there is no expansion of the spheri cal
Z0 . It's a little bit of a conpromise with the
tripling of the volume of the ZO for the 40 percent.
W' re accepting that --

CHAI RVAN WALLI S: Did you look at this
archetypi cal Sandia report where they analyze a jet
impinging on a |large plate, inpinged on the plate.
Actually at the nozzle it opened up in a front
expansion and squirted sideways, and they got
vel ocities going sideways of two or three thousand
feet a second, because the plate is there. So the
plate is protecting what's behind it, but it's
diverting the jet to squirt out sideways, so | just
want to be sure that when you're allow ng to protect
things with a barrier, you' re taking account of the
fact that the barrier itself |ike a turbine bucket is
turning things inadifferent direction and directing
it at sonething else.

MR. ARCHI TZEL: Well, that's still within

the zone it woul d be i ncorporated, but if it's outside
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CHAI RMAN WALLI S: Just think of your

garden hose. | nean, it's inpinging on sonething -
you don't want to stand too cl ose because the jet gets
di verted sideways. It's not as if -- | nean, it
protects what's behind the obstruction, but it nakes
the stuff that's beside the obstruction nobile.

MR  ANDREYCHEK: May | nmake a comment
regarding that, Dr. Wallis? Tim Andreychek
Westi nghouse. The high energy piping is of concern,
our typically not located directly against a wall
wher e t hat parti cul ar phenonmenon woul d be observed, so
for a primary systempi ece of piping going to say the
reactor vessel off to the steamgenerator, you're in
typically a nore open area. You're not going to see
t hat i mmedi ate pl ate or obstacle just in front of the
jet. And, there, | don't think that the phenonenonis
as preval ent as you might expect if you put a garden
hose right in front of a plate, in which case you
woul d see a redirection of energy --

CHAI RVAN VWALLI S: You could do the
experiment in your hotel sink. | mean, just direct
the jet fromthe faucet intothe sink with the plugin
it, and stand there.

MR, ANDREYCHEK: We agr ee.

CHAI RMVAN WALLI'S: Turnit on fully. 1It's
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pretty clear the jet turns around and comes back at
you. So the floor may be protected fromthe jet, but
you aren't. It's just seens to be another one of
t hese thi ngs where the naive assunption i s nade that
you have a barrier to protect sonething, forget about
all the other effects. That seens to perneate this.

MR. CARUSO. Can | ask a question about a
practical exanple. |f you have a steamgenerator with
say a cold leg break, how far around the steam
generator do you assune that any insulation is
stripped off the steam generator?

MR. ARCHI TZEL: | was just going to say
that | was unclear on that point, whether that's
considered in the shadow or is it beyond a conponent
because of the pipe, so I'm not clear, and | was
al nost goingtorevisethe SCto say inthat situation
you shoul d consi der that traveling al ong the vessel,
and not being in the shadow. But we haven't witten
that explicitly, and I'm not sure what industry's
point is. W' re acceptingthe - there's aslidelater
on - we're accepting the truncation but that does not
mean necessarily we're accepting that there's no
damage on the back side of a conmponent, which is the
guestion you' re asking.

CHAI RVAN WALLI S: What are you going to do
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when they come in with a subm ttal which says that the
st eam generator --

MR. ANDREYCHEK: Well, | was going to do
right here - |1 just made a note to nysel f before Ral ph
had said sonmething about ZO and the shadow on
component, and so | was going to try and change the
SE, but | would like to get if industry has a position
on what their interpretation was of in the shadow.

CHAl RVAN WALLI S: But you're accepting
their position on the shadow, aren't you?

MR. ARCHI TZEL: But |' msayi ng, nodifying
it for that aspect. It wasn't clear. |It's not clear
in the GR what the position is. It says "large
components, itenms behind | arge conponents and walls
are considered in the shadow." W' re accepting that,
but what |1'msaying, it's not clear howyou treat that
component and the insulation on the back side of the
component. You don't necessarily need to consider
that in the shadow, and that's how | was going to
t hi nk about revising the SE.

MR. CARUSO Could I make a suggesti on,
it would be a good idea to incorporate exanples |ike
t hat into the gui dance report or into the SER, that --

MR,  ARCHI TZEL: Wll, this is being

revi enwed by nmanagenent, so|l've got totake it back to
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managenment. |'ve got to think about it.

MR. CARUSO | understand that.

MR. ARCHI TZEL: Probably have to consult
with industry, so | shouldn't nake these comments
her e.

CHAI RVAN WALLIS: Well, let ne -- you're
fam liar with how pl anes sl ow down when you | and, and
then there's a loud noise as the jet is directed
backwards so that it sl ows down the plane. So the jet
t hat was goi ng backwards now has sone things which
cone out and direct it forward, reverse thrust,
what ever they call it. So that doesn't kill the jet,
it just goes in a different direction. Al t hough
soneone standing behind it is protected by a robust
barrier, but then it goes the other way, so sone kind
of naive assunption that if you put sonething in the
way of a jet, it stops. Now that seem to be a
primtive idea.

MR. ARCHI TZEL: GCkay. The initial -- we
di d debat e whet her we shoul d accept that position or
not accept that position. There was a precedent for
accepting it on the BWRs, and |I'm not tal king about
t he reverse si de of conponents now. |'mtal ki ng about
t he fundanental position. And considering all the

ot her conservatisns that exist in the ZzZO, we nmade a
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deci sion to accept thi s non-conservative aspect of not
resi zing the spherical ZzO, whichinreality should be
resi zed because it's not a spherical ZO no matter
what. It has to hit things to beconme spherical in the
first place, so just because you hit sonething to not
resi ze for the volume i s not necessarily conservati ve.
So | hear you, but we did nake that decision to accept
t hat position.

MR. JOHNSON: Yes, Ralph'sright. Thisis
M ke Johnson. W pressed on the staff |ooking at
conservati snms here and there, and there were severa
i nstances of whi ch we were | ooki ng at com ng back with
positions that were not accepting, not going to be
accepting what was in the guideline, and we said
under st and t hat our fundanental position woul d be that
we ought to worry about what the i ndustry i s proposing
with respect to robust structures, for exanple, ZO.
G ven the overall conservatismin what we believe is
the spherical ZzO, isn't it okay. And | think the

position that we ended up with, and it's on the slide

that Ral ph hasn't yet gotten to. | guess we are on
it, Ral ph. Which says that we had those
conservati sns, but in considering the overall

conservatisnms, we think that it's okay.

CHAI RMVAN WALLIS: So again, this is the
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kind of thing where you think and believe, but we
don't see any kind of conparison with any theory or
experiment. Just sonebody thinks and believes that
this barrier -- we can assune that the barrier kills
the jet. That's the basis of the decision. They're
just trying to determne what the basis of the
decision is, not saying this is a good or bad way to
make deci si ons.

MR. ARCHI TZEL: Andit's balancedw ththe
| oss of energy off the reflections or el sewhere.

CHAI RVAN WALLI'S:  Which is al so based on
thinking that maybe it happens, not based on an
anal ysis or an experi nent.

MR.  JOHNSON: It's based on judgnent.
This one was based on judgnent.

MR. ARCHI TZEL: And precedent. | nmean,
there was a precedent that said this approach was
acceptable, so we had that.

CHAl RVAN WALLI S:  So soneone el se had sone
j udgnent before.

MR. ARCHI TZEL: And | think |'ve addressed
the points that --

CHAl RVAN WALLI S: Well, let nme -- when the
jet engine is tested for noise against a wall at the

back end of the runway, people are presunably advi sed
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not to stand beside the wall in front of it because
the jet is directed sideways. |'msorry. |'mtrying
to give you sone i mages which tell you that it's not
quite the way it seens to be thought to be.

MEMBER RANSOM Wl |, another inage you
m ght take a |l ook at is a shuttle [ aunch or any rocket
| aunch, and | ook at the fl ames goi ng downstreamof the
jet deflector. You'll see hundreds of dianeters, if
not thousands of dianeters that that jet persists.
It's not easily mtigated, and the mxing with the
surroundi ng atnosphere i s about the only vehicle for
reduci ng the nass average velocity of the jet.

CHAI RVAN WALLI S: That's a very good
i mage. That's a good one.

MEMBER RANSOM  And, in fact, the shocks
and all don't really dissipate the nmomentum  They
only change kinetic energy to thernmal energy which
heats up the jet sonewhat. And soit's -- | wouldn't
dism ss this too easily.

CHAl RMVAN VWALLI S: Well, it's again a
guestion of you make a judgnment call and you say we
believe, but if you had asked the guy who is fam i ar
with shuttle | aunches, he m ght say ny experience is
quite different.

MR. ARCHI TZEL: This is actually not quite
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that situation. W did -- the initial position was
not to accept this resizing, so it was a deliberate
decisionto thenin balance with the 40 percent aspect
of the ZO and ot her conservati snms of the ZO and the
precedent not to pursue it.

CHAI RVAN WALLI S:  See, | think one of the
ways we can help the staff is to nmake it clearer and
help them to make it clearer what the basis of
decisions is, and what the rationaleis. And there's
far too nuch, it seens to ne, we thought that
probably, or we believe that it shoul d be or somnet hi ng
like that. And that's the kind of thing that we try
to get out of the educational system all together
anongst students, because what you t hi nk m ght happen,
unl ess you have techni cal m ght often be quite w ong.
| don't want to harp on this. It just seenms to ne
that one way the ACRS can help the staff is to nmake
sure that it has a good basis for decisions which are
def ensi bl e.

MR. ARCHI TZEL: | guess in this context
you would think this is not a defensible position.
Though it's an arbitrary one, we --

CHAI RVAN WALLI'S: Well, I'"'mtrying to dig
for what it is that you would give as reasons which

m ght be then taken as being a defensible position.
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I'ma little uneasy if it's all words.

MEMBER RANSOM M. Chai r nan, [''m
wondering if thisisn't a possible applicationfor the
non-paranetric statistical approach where there's high
uncertainty in many aspects of this thing, and that
approach gives you a way of placing a confidence on
the overall result.

CHAI RMVAN WALLI S: What woul d you t ake t hen
for -- you'd still have to have a nodel to put your
uncertainties into.

MEMBER RANSOM That's true, but they do
have a nodel. How nmuch effect is in different parts,
it's just a matter of what is the uncertainty.

CHAI RMVAN WALLI'S:  You have to put sone
pretty big uncertainties in there.

MEMBER RANSOM  Ri ght.

CHAI RMAN WALLI' S: Thank you.

MR, ARCHI TZEL: | think I'mw ndi ng down
here. Hopefully there are not too nany nore. There
are several -- thereis one sinplifying determ nation
for a ZO which is basically you can envel ope an
entire conpartnment, and we accept that. W do have a
caveat to | ook i medi ately outside |like a doorway, et
cetera, if you're taking this approach to nake sure

there's not vul ner abl e i nsul ati on mat eri al s
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i medi atel y outside the vent path. But beyond that,
we' re accepting that.

CHAl RVAN WALLI S: So the picture | haveis
there's a jet in a space, let's say a room and the
room confines the damage to the room And outside
t here not hing significant happens.

MR. ARCHI TZEL: Except you | ook
i medi ately outside for the vent path to make sure
t hat --

CHAI RVAN WALLI S: There is event path, so
you | ook to that.

MR. ARCHI TZEL: That's correct. And it
coul d be bigger than the ZO that woul d be cal cul at ed,
but it's sinple enough to just determne it that way,
and you don't have to do an analysis of it.

CHAI RVAN WALLI S: Does it do significant
damage to the roomitself? Does it bl owoff doors and
things |ike that?

MR. ARCHI TZEL: Well, that's different.
We're not doing that analysis.

CHAl RVAN WALLI'S: No, but | neanit's --

MR, ARCHI TZEL: That shoul d have al ready
been done. Subcompartment anal yses should have
al ready been done on these roons, so we're just

di scussing the debris generation part.
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If we go to slide 13, there are two
refinements, and | think |I've mentionedthe first one,
and that is we do accept that you can take i nsul ation
damage pressures unique to the particular materia
provided it's well-characterized and it's acceptable
todothoseinsonetoarrive at a total debris source
term

We do note on this one that additionally
we'r still requiring the 40 percent reduction for
materials not tested on two-phase conditions.

CHAI RMVAN WALLI'S: | don't understand why
t hey woul dn't al ways do this. There's no real benefit
to being terribly conservative.

MR. ARCHI TZEL: Sinplistic, | assune. |I'm
not sure why t he recommendati on cane in, other thanif
you can sinply go through it and you don't need to do
a lot of work, you're done.

CHAI RMAN WALLI S: Ri ght.

MR, ARCHI TZEL: You don't need to
cal cul ate di fferent spherical zones if you don't have
a problem You're done, and you're finished.
Al though if industry has a different point on that,
" m not sure.

Anyway, next slide is 14.

CHAl RVAN WALLI S: VWhat does this nean,
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it's less than the decreased neasure for Calcium
Silicate?

MR. ARCHI TZEL: That was what we tal ked
about before, the five to one versus the 40 percent is
not the --

CHAI RVAN WALLI S: s it bigger than 40
percent effect for Calcium Silicate?

MR. ARCHI TZEL: That was the five to one
we di scussed.

CHAl RMVAN WALLI'S: Yes, so what are you
going to do about that?

MR. LATELLIER  They're using the | ower
val ue. The industry is wusing the |ower value
determ ned for Cal cium --

MR,  ARCHI TZEL: But we're saying for
materials not tested air jet Gis 40 percent. It's th
sanme di scussion we had earlier.

CHAI RVAN WALLI' S: Now | ' m under st andi ng.
Thank you.

MR, ARCHI TZEL: And 14, the next
refinenent that's offered by the industry is that they
tal k about instead of resizing, just using directly
the nodel s in the back of the ANSI standard to freely
expanding jet offset, the ones if it's restrained, et

cetera. And we are inproving that. |In other words,
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you can take along the axis of the pipe and you do
of fset, and you get the big plumes as opposed to the
sphere. We're not exactly sure that gains the

i ndustry that nuch, because if this was prior anal yses

t hat were done, we are saying you still have to do it
in the nost vulnerable locations. It can't be just
the high stress |I|ocations. That's a different

position, but we're accepting that youcanalternately
cal cul ate direct jet inpingenent.

COW TTEE MEMBER: Wiy did they want to
use that?

MR, ARCHI TZEL: 1 was specul ati ng why, and
| thought it was because the anal yses were already
done and sone plants are licensed to the MEB-31 and
t hose uni que break |ocations that have the anal yses
done and in place. | may be wong. | offer industry
if I"'mwong. | don't know if somebody wants to say
anything. That's ny specul ation.

Thisis asumary slide | presentedinthe
beginning. 1'd ask if there's any questions. If we
do, | guess we've got sone t ake-backs here in ternms of
being -- we believe it's acceptable. W have to
provide sone additional material to justify our
posi tions. In addition to the SER providing sone

additional clarification, | guess we still need sone
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nore for even using the approach is the point that we
made. And we plan to include the 40 percent factor to
address t he two- phase uncertainties. 1 did have, and
| don't know if you wanted -- sonebody sai d sonet hi ng
earlier about these other nodels and backups. e
don't need to go into themif they're not spherical.

CHAIl RVAN  WALLI S: Unl ess you have
sonething that helps -- this is sonmething that really
hel ps clarify what we discussed earlier?

MR ARCHI TZEL: No, | don't think so.

CHAI RVAN  WALLI S: Just raise new
guesti ons?

MR, ARCHI TZEL: It just shows what was
done earlier in different resolutions of this, |ike
t he three-phase zone.

CHAl RVAN WALLI'S: Wl |, is there anything
which is -- we asked for data or anything you have
that's based on quantitative material? Thank you,
Ral ph.

MR TRAI FORCS: I would like to ask
anot her questi on. In terns of refinenents, | was
wonderi ng whet her you | ooked at possi bly consi deri ng
system depressurization and friction of the fluid in
the pipe in terms of determning, if you wll, a

steady state thrust coefficient.
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MR. LATELLI ER Actually, theindustry did

not propose that as a refinenent, but the staff
actually offered that as a potential reduction of
effective pressure at the outlet. W felt that the
devel opnent of internal frictionlossis sufficiently
robust to make that determ nation for specific break
| ocations, and so the industry may find that there are
particul ar scenarios that are driving their safety
deci si ons where that refinenent woul d be appropriate
and m ght be advant ageous.

MR. TRAIFOROS: | was reading the update
of your SER and | didn't see a reference to this in

terms of refinenents.

MR. ARCH TZEL: I know it's in there
because |'veread it also. | forget what section, but
t hose exact words are inthe -- | think it is called

addi tional refinenents that can be used.

CHAI RVAN WALLI S: Is this the sort of
pl ace where we should talk about Appendix A or
what ever it is?

MR.  ARCHI TZEL: The only tinme to talk

about Appendix | is now, not A
CHAIl RVAN WALLIS: Oh, |I. The only tine
you get a chance to tal k about Appendix | is now?

MR ARCHI TZEL: This is the tine.
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CHAI RVAN WALLIS: Well, there's a figure

inthere, 1.4, 1-4, which I didn't understand. And,
infact, |I thought it was -- well, | won't say what |
thought it was. | just want to understand it.

MR ARCHI TZEL: What's the nunber agai n?

CHAI RVAN WALLI S: Figure 1.4. It's
related to ny col | eague, Vic Ransom s question about
what you nmean by inpact pressure or damage pressure,
or pressure on all these various things. | think the
intent of Figure 1.4 was to expl ain what was nmeant by
sone of these things, so that that seened to be a key
figure.

MR. LATELLIER | think you're referring
to the control volume force balance on arigid plate?

CHAI RMVAN WALLI S: Yes. Can you tal k about
that, or should we wait until you have a slide you can
put up and we can tal k about it?

MR,  LATELLI ER: As long as we all
understand which figure is being referred to.

CHAl RVAN WALLIS: Well, can we -- | don't
know. | need to look at it. | don't have it. Is it
inthe --

COW TTEE MEMBER: This one here. Right?

CHAl RVAN WALLI S: That's not -- no, that's

not the onel had in mnd. Oh, maybe this is the one.
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This is the one. Okay. You seemto have a picture
where the pressure on the target was PA everywhere at
asynptotic plane, or what is going on in this thing
call ed an asynptotic plane inthat figure? It says DA
PA Row A VA, and yet it looks as it the jet is going
si deways. Wiat's happeni ng there?

MR. LATELLIER | haven't seenthis figure
inits present form and there's clearly a graphics
problem As we had originallyillustratedit, the jet
i mpi ngenent was fl ared outward i n a convex manner nore
simlar to the --

CHAI RVAN WALLI'S:  So it is an inpinging
jet on a plate.

MR, LATELLIER It isintended to be ajet
i mpi ngi ng on a pl ate.

CHAl RVAN WALLI S: And the pressure is
al nost spherical over the plate.

MR. LATELLI ER: By assunption of the ANSI
jet nodel, that's --

CHAI RMVAN WALLI S: That makes absol utely no
sense what soever.

MR. LATELLIER This figure was of fered as
a rationale for deriving the formof the ANSI jet --

CHAI RMVAN  WALLI S: But you can't put

sonething like that in a published document which is
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authoritative. It doesn't nmake any sense what soever.

MR LATELLIER: This is purely devel opnent
of the ANSI jet equations.

CHAI RVAN WALLIS: But you see there's a
confusion, as in the ANSI jet and through all of this,
t here's a confusi on bet ween what happens in a free j et
and what happens when a jet hits sonmething. And the
pressures and all that are different dependi ng upon
t he circunstances, and it seens to be all mxed up in
this figure in a way which really makes nme thi nk that
there's a lot nore mxed up than there ought to be
about these analyses. You can't put a figure |ike
that in a document that's going to go out in the
public domai n.

MR. LATELLIER: | see absol utely no reason
not to. This is a justification of the ANSI jet
equations. Now | certainly accept the deficiencies.

CHAI RVAN WALLI'S: The ANSI jet is a free
jet. There's no big target in the ANSI jet --

MR. LATELLI ER |"m sorry, but that's
i ncorrect.

CHAl RVAN WALLI S:  No.

MR. LATELLI ER The ANSI jet and the
Sandi a wagon nodel are very simlar in concept.

CHAl RVAN WALLIS: But they're conpletely
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different problem The ANSI jet is a free jet, and
t hey' re tal ki ng about the pressure whi ch you woul d get
locally if you put a probe there. Wen you put a big
plate in a jet, the pressure distribution changes
conpl etely.

MR. LATELLIER  The intent of the ANS
nodel is to calculate thrust |oadings on |arge
objects. And, in fact, it alludes to conmparisons of
pressure data collected in just that nmanner

CHAl RVAN WALLI S: Ckay. Well, if the
pressure were atnospherical over the plate, there
woul d be no thrust on the plate whatsoever. So what
do you do about all the nomentumcoming in out of the
jet? It just makes absolutely no sense. | nean, this
is sonething that would get a zero on a honework
problemin a first course in mechanics. You cannot
put this in a published docunent, which is supposedto
establish the NRC knows what it's doing. And 1'm
sorry to be so severe, but | just would not -- if
you're going to put that in, | would not accept any of
this stuff, if that kind of stuff is going to gointo
your SER And that's the first time I've said
anyt hing so forceful today, but | really feel that you
have to be told that.

MR, ARCHI TZEL: Wy don't we take this
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back and we'll talk about it tonorrow.

MR. CARUSO. Like at page 6, the claim
there is that it can be even higher than the
stagnati on pressure.

MR. LATELLIER.  There are clearly sone
graphics problems with this figure, and we'll bring
you the original and see if we can discuss an
accept abl e revi si on.

CHAI RMVAN WALLI S: Wuld you do that
t onor r ow?

MR, LATELLI ER: | believe that we can,
yes.

CHAl RVAN WALLI'S:  And if you flunk your
exam | don't quite know what the consequences ought
to be. |I'msure you won't.

MR. LATELLIER: At |east | knowwhat |'1|
be doing this evening.

CHAI RVAN WALLI S: Thank you. This is
sonmething | can't say enough of, and when we fi nd what
| ook like basic errors in what are supposed to be
authoritative docunents, it tends to dempolish the
credibility of the entire docunment. | have to say t hat
again and again to you guys. And it is sonething you
shoul d avoid | i ke the plague. COkay. So you're going

to sort it all out for us, and I'm going to be --
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tomorrow 1'Il be able to say |I'm very sorry, |
m sunder st ood you, and what | said was as a result of
a msunderstanding. That's what 1'd | ove to be able
to say tonorrow.

MR, LATELLIER | hope so.

CHAIl RVAN WALLIS: Okay. So can we nove
on. The next topic is what?

MR. HAFERA: The next topic is |atent
debris. I'mTomHafera fromthe Pl ant Systens Branch.

CHAl RVAN WALLI'S: We real |y ought to have
to have Jack Sieber here. | guess he's not here.
He's our expert on |latent debris. Well, go ahead. |
hope he'll be back.

MR. HAFERA: Ckay. Let's proceed. Latent
debris is basically mscellaneous itens found i n nost
PWR contai nnents. It's a slightly different concept
t han was used in the BWRs. M scel |l aneous dirt, fiber,
foreign materials can al so include things |Iike tape,
tags, filters, rags, rope, signs, whatever. The key
to latent debris is it has to be defined both froma
characteristic standpoint andtotal inventory, andthe
characteristics being whether it shoul d be consi dered
fiber or particulate. And that will becone evident as
| go on later, and basically, that deals w th what

ki nd of bed you build up on the screen.
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For plants that are all RM, all
Refl ective Metal Insulation, |atent debris may be t he
dom nant contributor for their head | oss, and for the
bed on their sunp screen.

NEI proposed a nethod for evaluating
| atent debris. It's a five-step approach. We
consider that to be generally acceptable. The
gui dance and sanpl e nmet hods proposed by NEI and the
i ndustry we feel could be nore refined. W will be
provi di ng sone of that information.

CHAl RVAN WALLI S: Remenber Jack Sieber
saying no one is going to clinmb on top of the steam
gener at or.

MR. HAFERA: No one is going to clinb on
top of the steam generator

CHAl RMAN WALLI S: And yet it's a big
hori zontal surface where stuff has been accunul ati ng
for sone tine.

MR. HAFERA: That's correct. Right. W
also feel that sone additional and detailed
information is needed in terns of realistic estimates
for debris, some special factors that will enhance
debri s | oads on certain surfaces, and howto deal with
fail tags taking placards, that type of informationis

not really clear in the NEI docunent.
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CHAI RVAN WALLIS: What do they do about

| arge surfaces |like the top of the steam generator
wher e you have not cl eaned and you have not measured?
What do t hey assune about the anobunt of debris that's
up there?

MR. HAFERA: Vell, we're going to --
basically, if youdon't mnd, |let me proceed and |11
tell you what approach we're going to recommend. How
is that?

CHAI RMAN WALLI S: Ckay. That's fine.

MR. HAFERA: NEI proposed, as | nmentioned,
NEI proposed a five-step approach. Their first step
is you estimate horizontal and vertical surfaces in
contai nnent. You go out and do a statistical sanple
or survey, containment survey to evaluate resident
debris  buil d-up. You define those debris
characteristic. You need to recognize, as |
menti oned, what type of debris you have internms of is
it fibrous or is it particulate, and sone ot her type
of characteristics that feed transport and head | oss.
You need to deternm ne what fraction of your surface
area is susceptible. W want to give plants and
licensees the ability to credit programmatic and
docunent ed cl eanliness prograns. And then |last, you

calculate the total quantity that woul d be i nvol ved in
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fulfilling the debris bed that m ght fill up, formon
an ECCS. So again, those are the five steps that NEI
has proposed. W consider in general from an upper
| evel perspective those five steps to be acceptable.

Sone of the details that we feel are
i nappropriate or don't have sufficient technical
basis, NEI proposed a nethod for sanpling debris.
Their nmethod was to have soneone go out and try to
physically neasure the thickness of the debris. W
feel that's not really practical, and it's not -- it
| eads to sonme subjectivity and inaccuracy. A nuch
better way is to go wipe it off and weigh it.

CHAl RVAN WALLI'S: If you can neasure it's
t hi ckness, there's far too nuch of it.

MR. HAFERA: Right. So we didn't feel
that was a practical and realistic way, so we provide
an alternate. They nentioned a nunber of things in
their surveys, and they refer to NEI-02, which was
basically a docunment that was neant to survey a
contai nnent for insulation and ot her things. But they
don't account for a nunber of surfaces, things like
steam generators, pressurizers, pressurizer relief
t anks, some of the other | arger conponents that are in
containnment. It wasn't necessarily coveredreal well,

the details weren't really laid out real well in the
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NEI docunent, so we've provi ded sone extra gui dance in
t he SER

NEI docunent did not -- it provided sone
general gui dance for tags, tape and pl acards. W felt
in some cases it was maybe a little bit overly
conservative, found that it was not consistent with
Reg Guide 1.82, and it didn't mention anything to do
with a tag or tape, or placard that woul d be affected
inawy that it woul d be destroyed, so we provide a
recommendati on for that.

And now one thing about NEI is they did
recormend some -- they provide some paraneters for
fiber density, particle density, and a few other
paraneters that are used in head |oss cal cul ation.
And t hey recogni ze that there was ongoi ng testing by
LANL and research that was goi ng on where new nunbers
m ght be provi ded, so we're providi ng updat ed nunbers.

Your first-step estimate, horizontal and
vertical surfaces. They provide rationale for
gui dance for flat surfaces, round surfaces, vertica
surfaces. Each one should be dealt with slightly
di fferent because a flat surface will collect debris
easier than a vertical surface, and a round surface
will only collect debris on the upper side.

They provide sone guidance for surface
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area cal cul ations and estimati on of di nensi ons which
we found to be very reasonable. W don't need to
cover every square inch of your containment. You can
just make a reasonabl e estinmation.

As | nmentioned previously, their guidance
did not include a |lot of nmjor conponents that would
be inside a normal PWR contai nnent, and we provided
t hat . Anot her one that cones out is structural
menbers; things |ike I-beans, structural supports,
basi cally any surface that woul d be where you really
need to be -- as we nentioned in the SER, you need to
consi der any surface that's subjected to contai nment
spray washdown, because contai nment spray washdown
could potentially transport the debris into the pool.

We menti oned t hat sone speci al
consi deration is needed to be added i n case there's --
|"msure there's plants out there that have oil | eaks,
pl aces where surfaces wll collect extra debris.
Those surfaces and surface areas have to be dealt with
on a case-by-case basis. You can't just say well,
there's not going to be anything there.

CHAI RVAN WALLIS: Can we tal k about oil
| eaks?

MR, HAFERA: Sure.

CHAI RVAN WALLIS: If you have Cal-Sil on
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a filter or a screen, it's on a filter essentially,
because if it's on the Nukon and you get oil init,
the oil fills up the pores, nmakes it nuch nore
difficult to get water through it.

MR HAFERA: Ckay.

CHAI RVAN WALLI'S: So oil in the Cal-Sil
will affect its ability toallowwater to flowthrough
it.

MR, HAFERA: Yes.

CHAI RVAN WALLI' S:  That doesn't seemto be
in any of the correlations or anything.

MR HAFERA: | don't understand howthat's

relevant to latent debris. Cal-Sil is --

CHAl RVANVWALLI'S: Well, it's very rel evant
to head loss on the filter if you get oil in the
filter materials. It tends to bindit or clogit, or
stick it, or whatever you want to say. | nean, greasy

material is just the last thing you want on a filter.
MR,  LATELLI ER: | agree with that
statement. However, | think we're willing to give
themcredit for not having significant quantities of
oil spilled on a surface.
CHAl RVAN WALLI'S:  But we don't know how
much oil is spilled, do we?

MR LATELLI ER: That's a fact. We're
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sinmply drawing their attention to the potential for
accumul ating dust and dirt on --

CHAl RVAN WALLIS: | nean, if there were
| arge amounts of oil --

MR. HAFERA: |If you had a significant oil

| eak, that would show up in your power plant in a

different area. In other words, if you had a
significant reactor coolant punp oil |eak, vyour
react or cool ant punp would | eak oil, loseoil. If you
had an oil |eak out of a hydraulic snubber, the

snubber woul d becone i noperable. So you can't have
significant oil | eaks i n containnent; otherw se, they
af fect your --

CHAI RVAN WALLI'S:  |' mjust wondering how
much is significant. If a cubic foot of stuff is
enough to clog a filter, then maybe if you add half a
pint of oil tothat, it makes a trenmendous difference.

MR. CARUSO. Can a break damage a reactor
cool ant punp | ube oil reservoir, or in sone way cause
damage to a reactor coolant punp lube oil systemto
cause that lube oil to be mxed in with the debris
fromthe break?

VMR HAFERA: That would be a plant-
specificitem That would be anitemthat -- it would

depend on the physical |ocation, and design, and
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construction of their reactor cool ant punp oil system
|"mfam|iar with the Westi nghouse punps. | think the
West i nghouse punps --

MR. CARUSO Is it sonething that shoul d
be consi dered?

MR. HAFERA: | would defer to the plant
designer, but | would suspect that a Wstinghouse
design, the reactor coolant punp oil systens are
pretty nuch up out of the |ube areas, and would
probably not be in the zone of influence for a LOCA.

But that, again --

MR. CARUSO The punps have to have --

MR. HAFERA: That may be plant-specific.

MR. CARUSO  The punps have to have oi
collection systenms for fire protection reasons.
Ri ght ?

MR, HAFERA: Correct.

MR. LATELLI ER: | don't knowt he extent of
t he anal yses, but there are | oadi ng cal cul ati ons done
for safety critical equipnment. |'mjust not famliar
in what | evel of detail, whether it assesses the oi
lines or reservoirs.

CHAI RMVAN WALLI S: It seens to ne we're
consi dering possible chem cal effects and things in

the sunp which may not happen at all. But we
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certainly knowthat if there were an oil leak that it
woul d probably have sone ef fect on the -- the gl obul es
of oil going through the filter m ght well affect the
ability for it toallowwater to go through. Probably
t hat should be a concern.

MEMBER KRESS: |s there any evi dence that
noi sture build-up and oil | eaks actual |y enhance dust
buil d-up? And if there is sone evidence, do you have
a way to quantify that build-up? 1 don't know what
you nmean by special considerations is what |'m
getting.

MR, LATELLIER: We were sinply trying to
draw the i censee's attention to speci a
consi derations other thanthe flat | arge surface areas
that they mght nore naturally |ook for. Anot her
speci al consideration may be air filters in general
for inlet air. |f there are | arge concentrations of
dust and dirt that are there by intent, by filtration
mechani sm we need to ensure that it's not vul nerable
to --

MEMBER KRESS: Yes, | woul d have been nore
happi er i f that one had been cal | ed out instead of oi
| eaks and noi sture buil d-up.

MR. LATELLIER: This was a brainstorm ng

exercise to just think of alternative nechanisns.
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MEMBER KRESS: You' re asking themto think

of things, but you're giving them a couple of
exanpl es.

MR. HAFERA: Well, we're asking themto
t hi nk of things that were not included in either the
NEI guidance report or in NEl 02-01.

MEMBER KRESS: |"d be hardpressed to
quanti fy t he enhanced dust buil d-up due an oil | eak or
a noi sture build-up, but onafilter | could probably
get sonme quantifi ed.

MR.  LATELLI ER | think if these
condi tions were found, the incentive would be sinply
torectify it, just toclean it up and renove it from
consi der ati on.

MEMBER KRESS: | see.

MR. HAFERA: O to sanple it and include
that extra debris as a stand-alone item But your
comment, HVAC inlet filters, that is specifically
cul l ed out --

MEMBER KRESS: That is culled out.

MR HAFERA: -- in other docunents, so
that's why we didn't consider it as a specific item
for this.

MEMBER KRESS: Ckay. As long as it's

cul | ed out.
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CHAl RVAN WALLI S: I f you have a | ot of hot

wat er around, it may well free the oil fromthe dust,
and the oil will float to the surface, and you'll get
an oil slick fromthe surface of the sunp rather than
oil goingintothe filter. But again, that's just ny
guess about what woul d happen.

MR HAFERA: Right. But thernodynamcally
t he contai nnent pool is typically peaks at about 250
degrees, so it doesn't really get that hot.

CHAI RVAN WALLI S: | have water com nginto
ny basenent. It floats the oil -- the guy puts cat
litter underneath the oil filter because there are a
few drips of oil that come out, and the cat litter
float down into the screen of the sunp punp or
what ever, but the oil seens to come off and fill the
whol e -- cover the whole pool with an oil slick, even
the tiniest little bit of it.

MR. HAFERA: So the bottomline is, we
cull ed out oil |eaks because they were a condition
that a licensee should at | east pay attention to, and
consider as an extra itemfor |atent debris. Now as
far as considering oil in terns of debris generation,
transport, sunp clogging, |I'mnot sure we've covered
that. And I'mnot --

CHAl RMAN WALLI'S: What does it do to the
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chem cal reactions in the pool to have the oil there.

MR. HAFERA: That's a whole different
issue. W can take that --

CHAI RVAN WALLI'S: This is sort of aside,
but we're going to get to chem cal reacti on sonmewhere,
and it seenms to ne that a |l ot of the experinments seem
to focus on a few things; whereas, there's a real
hodge- podge of stuff that can get involved in this
chem cal reaction, includingthingslikethe half pint
of oil which | eaked and was never cl eaned up, and what
it does to the formati on of sonmething or other. It's
t here.

MEMBER KRESS: What's the nmeaning of the
fourth bullet?

MR. HAFERA: Vel |, okay. The fourth
bullet is - | was ready to say if everybody is ready
to go on. For vertical surfaces we've provided a
realistic conservative assunption that you could
assunme 30 pounds for all the vertical surfaces in the
contai nnent, and that's based on the five sanpl es t hat
LANL received fromthe industry in ternms of study.

MR. LATELLI ER: Now |l have to correct that
st at enment . The sanmples that we did receive were
col |l ected over a variety of surfaces, and we gai ned a

lot of information about the conposition, the
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fractions of fiber, et cetera, and their properties
related to head loss. But the estimate for verti cal
surfaces was based on a single volunteer plant study
of their own surfaces as sanpled in a manner that we
agree with, in an appropriate manner, sw ping and
wei ghi ng, pre and post test sw pe neasurenents. And
we added some reasonable conservatism to their
estimate to account for the variati ons between pl ants,
the variations both of plant cleanliness and also in
t he pl ant areas.

CHAI RVAN WALLI S: Coul d | ask Jack Si eber
who has just cone in, if it's reasonable to assunme
t hat the dust that builds up on vertical surfaces in
containnent is limted to 30 pounds.

M Not rmuch builds wup on vertical
surfaces, but I'mnot sure how nuch.

CHAI RVAN WALLI S: But you did find an
awful lot of |atent debris, which was presumably on
hori zontal surfaces.

MR, HAFERA:  Yes.

MR. LATELLI ER: For reference, the
vol unt eer pl ant esti mated about 6 pounds on all of the
vertical surfaces in containnment.

MR HAFERA: Ckay. Second step, NE

recommended eval uation of resident debris build-up.
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NEI says the first thing you should do is plan your
contai nnent surveys breaking the containment into
zones where you would expect higher debris | oads,
| ower debris |loads. W agree with that. That's an
acceptabl e nethod. You should try to sanple as many
di fferent zones as you can. W also indicate that you
m ght want to pay nore attention to where these zones
areinrelationto spray and washdown, and i n t he pool
ar ea.

As | mentioned before, NEI guidance for
nmeasurenment of debris is to go out and try to neasure
t he thickness. W don't consider that to be
practi cal . W think it's nuch nore practical to
collect debris in sanple areas using a swipe or a
vacuumt hat you can t hen wei gh and determ ne i ts nass.
And the guidance provided for tags, tape, and
pl acards, NEI doesn't provide any gui dance in terns of
any plant | abel s or anything that woul d be destroyed.
Qur recomendation is if it's going to be destroyed
consider it as fiber and evaluate it for transport in
terms of the transport analysis.

CHAI RVAN WALLI'S:  How about i naccessible
areas, |ike underneath things and so on, can t hey t ake
any sanples or try to take sanples? Just thinking

about ny house, that when you nove a piece of
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furniture, there always seens to be an extraordi nary
amount of debris underneathit. Yet it's not typical
of the whole house. Wy does it get there? Does it
get transported preferentially there? Does it get
bl own there as people wal k by or sonething?

MR. HAFERA: Well, when we say plan your
survey, again you plan your survey based on your
transport analysis, your evaluation of debris
generation, and everything else. An area like
under neat h t he reactor vessel, you woul dn't need to go
do a survey there because it's essentially goingto be
a qui escent pool and none of that debris is going to
be transported to the sunp screen. That's what
pl anni ng the surveys is all about.

CHAI RVAN WALLI'S: And then the verti cal
surfaces, if you have a radiator in your house, it
al ways gets covered with stuff because there of the
thermal currents and things that deposit on it.

MR, HAFERA: Correct.

CHAIl RMVAN WALLI S: There are certai n pl aces
that preferentially collect it, and do you have any
gui dance about that?

MR, LATELLI ER: That is specifically
menti oned as one of these alternative sources that

shoul d be exam ned.
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CHAI RVAN WALLIS: Is there anything you

| earned from your containnment pool or filter,
somet hi ng about the debris amount that's in there?
Because presumably, if you're cleaning the filters
every nmonth, this is a neasure of how nuch debris
you' re generating.

M That's true.

CHAI RVAN WALLI'S:  That coul d be used as a
nmeasure.

MEMBER KRESS: It's not a good neasure.
It's conpeting with deposition on all surfaces, so
it's hard to --

CHAI RVAN WALLIS: It's actually sucking
air through it, so it's extracting it.

MEMBER KRESS: Sucking it out of the air,
but that's conmpeting with the stuff falling out and
depositing. It's hard to extract the nunber you're
| ooki ng for.

CHAI RVAN WALLI S: ['"'m just thinking of
Davi s- Besse, that they were cleaningthefilters quite
frequently. So that was an indication of how debris
was bei ng gener at ed.

M That's an unusual case.

CHAIl RVAN WALLIS: Ch, yes. W think so.

M We're hoping.
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MR. HAFERA: Ckay. The third step defined

by NEI is to define debris characteristics. NEI
correctly indicates that the key factor is fiber
particul ate m x. That's what wll determ ne how
debris is transported, howit will rmake up the --

CHAI RMVAN WALLIS: Can you give us sone
nunbers? | asked for this earlier today, how nuch
debris do you expect to find in a typical plant of
this type.

MR HAFERA: I think we nentioned 30
pounds on vertical surfaces. C eanliness prograns are
greatly different between plants, size.

CHAI RVAN WALLI S: Are we tal ki ng about 100
pounds or 1,000 pounds, or what?

MR. LATELLIER  Sone industry estimates
have esti mat ed sonewhat above 100 pounds, 150 pounds.
| guess it is our judgnent that mght be a
representative val ue, but not necessarily a boundi ng
val ue.

CHAI RMAN WALLI S:  So how nuch do you need

to make one of these thin layers we were talking

about ?

M It depends on the screen size.

MR. HAFERA: It depends on way too nmany
factors. It depends on what's the fiber of the
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particulate mx, what's the transport anal ysis.

CHAl RVAN WALLI'S: The particles, solet's
assune that there's enough fiber to hold themthere
and then they deposit. How nuch debris do we need,
given that we've already got sonething to hold it
there to make a thin |l ayer which can be significant in
terms of head | oss.

MR. HAFERA: That may not be a valid
assunption either.

MR. LATELLI ER: It does depend on the
screen area. |'msearching for sonme typical val ues.

CHAI RVAN WALLI'S: Do you want to do the
cal culation on 12 square feet, and 100 pounds --

MEMBER KRESS: You've got to add the
density.

CHAl RVAN WALLI' S:  Yes. Do you want nme to
do it?

MR. LATELLIER |1'd prefer that than to
nmake a guess.

MEMBER KRESS: Tell us what t he density of

CHAIl RVAN WALLIS: It seens to nme it m ght
make a | ayer which would be significant.
MR. LATELLIER: It doesn't take a great

deal of --
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CHAl RVAN WALLI S: Thi nki ng about a pil e of

100 pounds, | nean you said that one square foot of
fibers or sonmething, a cubic foot of dirt weighs 100
pounds or sonmething |ike that. So talking about cubic
feet of dirt, we know a cubic foot from previous
testinmony can significantly affect a screen, so this
is a significant thing.

MR. SHAFFER: Dr. Wallis, to forma thin
bed, well, first you have to have sufficient fiber for
filtration. Okay. That's one thing. Not counting
Cal -Sil but normal stuff. And then aside fromthat,
you need sufficient particulate for the bed to start
behaving like it's just a layer of particulate, so
that the porosity then starts going towards the
porosity of just a packed bed of particulates. GCkay.
So you have ki nd of an inter-stage of going fromfi ber
particul ate behavior to pure particul ate behavior.
You have a little bit of --

CHAI RVAN WALLI S: It's kind of self-
controlling, because the particul ates go t hrough when
there's no fibers, and then recircul ate and conme back
again. And by the tinme there's enough fibers, then
t hey can build up.

MR. SHAFFER: They can do that. Now as

far as the mass of particulates it takes, well, it
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depends on the type of particulate. You have to work
inthe densities of the solid particle and the sl udge
density.

CHAl RVAN WALLI S: So you' re prevaricating
|"d say. You're saying it all depends on all these
t hi ngs, but | just want an estimate of how nmuch -- how
significant it is, not all the things it m ght depend
on, but is it inportant.

MR, SHAFFER:  Yes.

CHAl RVAN WALLI'S:  Could you make a thin
bed with these sorts of hundreds of pounds of dust and
| atent debris?

MR, SHAFFER:  Yes.

CHAI RVAN WALLI S:  You coul d.

MR. SHAFFER Yes. W tested a surrogate
| at ent sanpl e and we created thin beds with reasonabl e
mass ratios, and we've encountered these thin beds
operationally too. They are a real --

CHAl RVAN WALLI'S: So it's very inportant,
even in the best possible plant that's all netal
i nsul ati on and everything to do a good job on this
| atent debris.

MR. SHAFFER: Exactly. Especially w th an
old MRl plant --

CHAl RMAN WALLI S: This is a bit of a
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probl embecause you' re dependi ng upon t he prograns of
the licensee. This isn't sonething physical that you
say you've now got Cal-Sil; therefore, you nust do
somet hi ng, or you' ve got corrective netal; therefore,
you nmust do sonething. You're saying you' ve got to
have housekeepi ng whi ch every year does the right job

MR SHAFFER: Absolutely. Absolutely.

MR. HAFERA: Okay. | already nentioned
that NEI al so recogni zed that their values for fiber
density, particulate density, and particle dianeter
m ght be revi sed, and we provi ded t he updat ed gui dance
for that.

Step four provided by NEI was deterni ne
the fraction of containnent susceptible. They
provi ded some general considerations to allow
licensees to credit housekeeping activities, and |
think we just had that discussion. It has to be
evaluated on a plant-by-plant basis. Qur only
consideration is if you're going to rely on
housekeeping it has to be docunented, and it has to be
progranmati c.

CHAI RMAN WALLIS: So we're going to have
i nspectors going around rubbing their finger on
surfaces and | ooking at it.

MR. HAFERA: We have inspectors eval uate
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FME prograns all over the country, so | don't know why
t hey --

CHAl RVAN  WALLI S: So there is an
under standing. Do they take sanples or anything, or
t hey just | ook at the progran?

MR. HAFERA: Usual ly they |ook at the
program and then they wal k around the plant and do
observations, and talk to people.

CHAI RVAN WALLI S: It doesn't have to be --
| mean, you can take a swipe with a cloth or
something. You get a pretty good idea if it |ooks
bl ack, that you' ve got a certain amunt of debris.
You can correlate that with so nmuch debris per unit
area, and you could figure it.

M GCenerally, the inspectors don't do
that, and in union plants they aren't allowed by
contract to do physical work, so you send technici ans
out to take the sanples. The inspectors check on
their work.

MR. JOHNSON: | understood t he questionto
mean NRC i nspectors. |s that not what you nmeant? Did
you nean |icensee inspectors, or did you nmean NRC
i nspectors?

CHAI RVAN WALLI S: Vel |, presumably NRC

i nspectors have to satisfy thensel ves that the plant
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is being kept clean enough.

MR, JOHNSON:. Absol utely.

CHAl RVAN WALLIS: Al right. And I' mnot
quite sure how they do it.

MR. JOHNSON: There's actually -- Mark can
talk nore about that. Mark is actually a senior
resident at Calvin diffs, Mark Kowal who started out
t he presentation, but there's a contai nnent cl ose-out
i nspection that gets done, and inspectors are well
aware of the cleanliness, howwell the |icensees are
i mpl enenting that program

CHAl RVAN WALLI S: So i s there sone ki nd of
criterion now, if you establish that as a result of
the analysis these plants are going to do, they're
going to establish that our plant is going to be okay,
neets all the requirenents of 50.46, as long as it
does not have nore than 150 pounds of |atent debris.
They could nake that analysis, right? So now they
have a nunber to shoot at. Every tinme they do their
housekeepi ng, they have to prove that they're within
some margi n away fromthi s 150 pounds of debris, which
could clog the screen. |Is that the way you're going
to do it, quantitatively like that?

MR. JOHNSON: Wel |, | nean havi ng t hought

about this for as | ong as you were aski ng t he question
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- | mean, there could be aspects of the evaluation
that licensee -- where licensees in ternms of the
assunptions of the evaluation say things that are, in
fact, comm tnents, that need to be inpl emented through
prograns or programmatic activitiesto ensurethat the
assunptions of the evaluation are true. And yes, we
woul d expect that |icensees would live withthose, and
we woul d expect that we could verify them

CHAI RVAN WALLI'S:  Is this something that
should be in the guidance as the quality of the
program what you expect as far as the output fromthe
prograns. |Is it already there?

MR. ARCHI TZEL: Thereis a-- inthe admn
control sectionlater in5, there's awiteup onthat,
with the expectation that -- we added t he expectation
that there are procedures in placetojustify these --

CHAI RVAN WALLIS: So there's a fol | ow up.
It's not just a one-shot thing.

MR. ARCHI TZEL: Not a lot of information
in5, but it has those type words in it.

MR. HAFERA: Yes, this is an ongoing
thing. This will not be a once and done deal. And as
you nentioned, Dr. Wallis, that would be -- | know
from ny perspective | would say that would be a

perfect way to do audit a plant, where you coul d say
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okay, show ne your sanpl es that you took this outage,
and show ne how that fit into your past, and how did
that conpare to your previous sanples, and how did
that fit into ECCS sunp cl ogging cal culation. That
woul d be a perfect way to do audit that.

MR. ELLI OTT: 1'd suggest one ot her thing.
They could do simlar to what the BWRs did wth
sl udge, which was to determ ne the generation rate by
nmeasuri ng t he anmount of sl udge t hat accunul ated i nthe
pool over multipl e outages, determ ning what the rate
of generation was, and then dependi ng upon how nuch
you assumed for your strainer design, you could then
deci de how often you need to go and cl ean.

CHAI RVAN WALLI S: So there's a precedent
of doing sonmething like this with BWRs.

MR ELLIOTT: That's correct.

VR HAFERA: Step five from NEI was
calculate the quantity and conposition of debris.
Basically, that would be just your survey data from
your break-up of your containnment zones and areas.
You would sum those together to cone up with a
conpl ete quantity in containnent.

NEI does not provide any guidance for
categori zation of the debris, and so we provi ded t hat.

And again, we enphasize that you need to separate
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fiber from particul ates, because dependi ng upon --
fibers transport differently, particul ates transport
differently. Heavy particulates wll sink, small
particul ates fl oat.

MEMBER KRESS: And you do that with your
sanpl i ng met hod that you're proposing. You' re going
to swipe this stuff and then scrape it off and wei gh
it.

MR. HAFERA: Yes, you do a statistical
sanpl e. You weigh it or you put it wunder a
nm croscope.

MEMBER KRESS: Put it under a m croscope
first and see what the fiber versus particul ate --

MR. LATELLI ER: Unl ess the plants do a
careful and thorough survey of their plant debris, it
is mnually tedious to separate fiber and
parti cul at es.

MEMBER KRESS: That's why | asked.

MR LATELLI ER: O course, that's the
exercise that we did at LANL using the five vol unteer
pl ant sanples that were sent to us. W also have
provi ded generic recomendations of the fiber to
particulate ratio that were observed.

MEMBER KRESS: Because they could use

generic --
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MR. LATELLIER: They could. And for your

informati on, the default recommendation is about 15
percent of the total nass estimate should be
considered in fibrous form

MEMBER KRESS: Makes ne feel better.

MR. LATELLIER: So in summary, the gener al
five steps provided by NEI are consi dered accept abl e.
We t hink that we need to substitute the gui dance t hat
we provide for sanple nethods and the new assuned
val ues for debris characteristics that we've di scussed
here. W also provide sone additional clarification
for contai nment surveys, how they should be done,
enhanced areas that should be | ooked at, how to deal
with failedtape and tags, placards, and m scel | aneous
ot her things, andrealistic estinmates of debris | oads.
And that should provide an acceptable nethod for
licensees to evaluate |atent debris. Any ot her
guestions? Gkay. Thank you.

CHAI RVAN WALLI S: Are we ready to nove on?
Thank you very nuch. 1've already told the peopl e who
have asked nme, that what we'll try to do - we knew we
were going to get behind, is we will just keep going
and we'll try to finish at a reasonable tinme, but it
may well be an hour or tw after the tinme we

originally planned to finish today.
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MR. WAGAGE: Cood afternoon. M nane is

Hanry Wagage. |'mgoing to present to you the staff
evaluation of NElI guidance, Section 3.6 debris
transport. First, "Il give the sunmmary of ny
presentation. NElI's debris transport nethodol ogy, the
basel i ne net hodol ogi es are general |y acceptabl e. NEI
provi ded anal ytical refinenents on pool recircul ated
transport, two nethods. They are acceptable to the
staff.

The staff gave suppl enmental guidance in
the body of the safety evaluation and we had
appendi ces to give additional guidance. Using NEI's
basel i ne nethodol ogy and the staff's suppl enental
gui dance, and the restrictions that are force, one can
predi ct the amount of debris being transported to the
sunp screen.

CHAI RVAN WALLIS: Are you going to prove
to us or denonstrate with rational argunments why your
nmet hod produces a conservative mass of debris?

MR, WAGAGE: Yes, I'mgoing to try to do
t hat .

CHAIl RVAN WALLI S: Ckay. Thank you.

MR, WAGAGE: In the norning and this
aft ernoon, you heard about sel ecti on of the break, and

generation of material because of the break, and
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characterization of debris, what sizes it breaks to.
And the latent debris which is already available in
t he cont ai nnent.

The pur pose of debris transport isto find
out how this debris is going to end up on the punp
screen. This transport involves several nechani sns.
Bl ow- down needs t he novenent of debris because of the
bri ck. Wash-down transport is novenent of debris
because of the break flow as well as the contai nnent
spray fl ow, when the contai nment sprays cone up | ater
during that series. Pool transport is the transport
of debris into the pool, especially the concern here
that there are some areas of the containnent which
does not participate in recirculation. The water
stays stagnant. That neans whatever the debris in
that region just stay there without being transported
onto the sunp screen.

Anot her transport nmechanismis sunp pool
transport. Once the debris ends up in the sunp pool,
when the recirculation punps start, because of the
recirculation of water it adds debris onto the screen
and it gets settled there on the screen.

This is a conpl ex probl embecause debris
is generated at the break location, and it's all over

t he containment, to find out howit noves to the sunp
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screen. To do it realistically is a difficult
problem a conpl ex problem

The basel i ne net hodol ogy NEI proposed is
based on NUREG CR- 6762 on | ogic tree, which |I' mgoi ng
to show you in the next slide. This you know as a
file computer, the debris size is comng from the
previ ous sections, has two sizes, small and | arge. As
you see fromthis logic tree, the |large debris does
not transport. It just -- only the -- the large
debri s woul d not go through this transport nmechani sm
The basel i ne gui dance assuned that these | arge debris
formed by falling and lying on that side, would get
stuck at the flow drains, radiological products and
t hi ngs, and gl ass racks because the smal |l est openi ng
of those is 4 inch by 4 inches. That is assumed that
| arge debris would not transport because of that.

We took exception to that because the
|arge debris may be 3 by 6 inch, because it can
relocate. It can orient itself and pass through the
gl ass rack and end up in the sunp pool. It would not
cause probl ens unless this | arge debris woul d pass on
to the sunp screen

MR. CARUSO What about the possibility of
the large pieces becomng snaller pieces in the

transport streanf
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MR WAGAGE: That's anot her reason we t ook
exception to this large debris would not transport.
When | arge debris -- | didthat | ater, but because the
guestion cane, | can --

MR CARUSO Do it later.

MR, WAGACGE: Ckay. As you see, all the
four transport mechanism | nentioned are here. The
i nportant questionis to findthe strict fashion, how
woul d it go through different parts. For exanmple, how
debris will end up in the contai nment, how nuch woul d
end up in the | ower containnment.

CHAI RVAN WALLI'S:  Now active and i nactive
pool s presumably are the ones whi ch have fl owt hrough
them or not. They're either stagnant or they have
flowthrough them |Is that what you nean by active or
i nactive?

MR, WAGAGE: Active is that pool
participate inrecirculation, recircul ation of water.

CHAI RVAN WALLI S:  There's a fl ow t hrough
it. It's not just a stagnant pool.

MR. WAGACGE: Flow through it. Inactive
means wat er stay stagnant.

CHAl RVAN WALLI S:  Ckay.

MR. WAGAGE: As | nentioned, to do this

right, you take sonme -- the NEI proposed was to use
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conservative assunptions. Assune this steep grid
fashion so that we get nost of the debris endi ng up on
t he sunp screen.

CHAI RVAN WALLI S: Vell, I'mtrying to
t hi nk about inactive pools. |I'msorry. The purpose
of recirculation is to recapture the water and
recirculate it through the reactor to cool it. And as
you do that, you hope that you get nobst of it back
again. It doesn't get hung up in active region. So
| assune that after a while there are not really many
regi ons which are any | onger inactive. |Is that true?

MR SHAFFER: There's one primary inactive
pool region, that's the reactor cavity.

CHAI RMANWALLI S: There are certain pl aces
whi ch - -

MR. SHAFFER: Assunmingthereisn't adrain
pass through it.

CHAI RVAN WALLI S: -- really do stay
i nactive forever.

MR. SHAFFER  Exactly.

CHAI RMVAN WALLIS: Right. There are other
ones that may start out inactive, and then as you get
going in the recirculation and so on, they could
become nore active as you spread nmore liquid into

t hem
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MR. SHAFFER: There's plenty of areas in

the pool that that are fairly quiescent; in other
words, they don't nove a lot, but they're still
novi ng. Those are not what's considered here. W
want pool s that are ki nd of dead-ended sone pl ace, and
significant and | arge enough.

CHAl RVAN WALLI'S:  But they could change
frominactive to active as the --

M Well, even the reactor cavity will do
t hat because the board instrumentation area is down
there, and there's a fence door that gives you access
to the main containnment, so you have to - once the
wat er | evel builds up enoughinthere, it will run out
the door. But it takes a lot of water to do that

MR. SHAFFER Well, the idea here is that
i f there's a water drain like the sprays drain
directly into that pool so that it fills and then
flows out the door, then it's not an inactive pool.

M Any nore.

MR. SHAFFER: But if the water drains to
the sunp floor and flows into that door and down,
that's the only way in, then the pool nmight be
consi dered i nacti ve.

M Well, that's the only one | can think

of that's inactive.
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MR. SHAFFER: That's the only one of

significant size. There may be sone snaller ones.

MEMBER S| EBER: Ckay.

MR WAGAGE: As | said, the idea is to
conservatively find split fraction for the |oading
peak. This nethodol ogy assunes three types of
contai nnents, nostly conpartnentalized containnment
t hat during the break assune the 25 percent small fine
debris woul d end up there in that contai nnent. W got
this fraction by conparing the volunme of the upper
contai nnent and the total containnment.

MEMBER FORD: Reni nd you. You started off
by saying you were going to use conservative
assunpti ons whi ch are goi ng towards the bottomto the
sunmp screen. Were did these figures cone fron? In
previ ous presentations we've seen various nodel s of
mass transport flow and things of this nature. What
data are there to support those assunptions, whichis
your word? What data are there? And what's the basis
for saying 15 percent conservative val ue from goi ng
towards the bottom Where do these nunbers cone fronf?

MR, WAGAGE: Actually, you're talking
about the inactive pool transport.

MEMBER FORD: It doesn't matter. In this

whol e event tree scenario, you' ve got nunbers. Were
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do the nunbers cone fron?

MR. WAGAGE: Number, as | was expl ai ni ng,
one is that transporting of debris onto the upper
cont ai nnent, 25 percent.

MEMBER FORD:  Yes.

MR,  WAGAGE: That we calculated by
conparing typical contai nment, what is upper
cont ai nnent and | ower contai nnment, detail ed anal yses
for --

MEMBER FORD: Just the volune. It's got
nothing at all to do with the actual transportation
mechani sm You just indicated a difference of 25
percent to 75 percent.

MR. WAGAGE: This is only for one type of
contai nnent, nostly conpartnentalized contai nnent, a
significant fraction can go i n the upwards direction.
But even if that lays there in the contai nnent space,
cone up for small size of fiber and particul ate, al
that come down to this sunp pool. They assune that
| at er t hat washdown transport is 100 percent for that.
Only difference it nakes is for RM. RM debris
small fines, it goes to the upper containment. RM
debris which goes to the upper containment, they
assuned that the velocities will not be sufficient to

take it down to the sunp pool.
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MEMBER FORD: But ny question is, rem nd

nme as to why are you choosi ng these specific val ues?
Is it based on nodeling, is it based on substanti al
data? Were do these nunbers cone fronf

MR. WAGAGE: This is judgnment based on
volunes, and it's conservative - assune it's not 100
percent, that some part goes to t he upper contai nnment

MR. SHAFFER: If I may junmp in here a
little bit, let's -- we're looking at it in two ways.
The basel i ne net hodol ogy versus reality. Okay. The
basel i ne has been broken up into real course steps,
and generally they've assunmed nunbers that are just
highly conservative, like 100 percent washdown
transport. GCkay. Can't argue with that. Wen they
say only 25 percent goes up, 75 to the floor - well,
based on our volunteer plant analysis, that's very
conservati ve.

MEMBER FORD: But that was data.

MR. SHAFFER:. Right. Now when we go to
t he vol unteer plant analysis that we' ve done - we've
done this and broke it up into many, many nore steps.
And to quantify, sonme of those steps we actually have
data for fromthe BWR debris transport studies we've
done. For instance, we have blown up insulation

bl ankets, fiberglass, and transportedthe debris down-
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range to a test chanber with gratings and different
structures, and neasured the fraction that gets
i npacted inertially and captured. So when we | ook at
the plant, if you break this upper containnent down
into nodes, then there's sone steps where you can
actually apply real and experinmental data. There's
ot her steps where we just don't have the answer. W
have to take the ulti mate conservati ve approach wor st
case. O in sonme cases we can actually put alittle
judgnent in there, but we break it into these many,
many, many steps, quantify the steps, and then just
cone down with a transport nunber that is
conservative, but a little nore realistic than just
taking this baseline where we're just assum ng 100
percent transport. It's analysis, it's very
interactable, but yet we can still get to a better
answer than assum ng 100 percent transport.

MEMBER FORD: If | read this Figure 3.3,
which is for the new plant, analyzing it, about 42
percent, 43 percent of your total weight of Nukon
debris was created will end up in the punp. That was
based, the way |I' mheari ng you on engi neeri ng j udgnent
as to which way it junps as you go down this event
tree. How dependent are you -- if it was not 43

percent, but 49 percent, what inpact would that have
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on your MPSE data? How accurate do you have to be?

MR. WAGAGE: That 43 percent isoriginally
for during the break we assune that 60 percent is
smal | fines, out of that 43 percent can end up on sunp
screen. That nean that only 17 percent did not end up
in the sunp screen

VEMBER FORD: Maybe 1'm not asking the
question very clearly.

MR. SHAFFER: |f you exam ne that chart a
little bit nore, you'll find that -- okay. You start
out and you say 60 percent is fine. Forty percent
doesn't transport. Then of the 60 percent, the only
part that doesn't get to the screen is what went into
t he i nacti ve pool. They assunmed everything that went
up cane back down agai n.

Now we've |ooked at that and tried to
decide well, is that conservative. And yes, we
believe it is, because we did some transport anal ysis
on a volunteer plant. We applied the baseline
nmet hodol ogy to the volunteer plant and conpared the
two results, and for the volunteer plant, the baseline
nmet hodol ogy was conservative. The baseline doesn't
have a |lot of mechanistic analysis in it. It was
designed to circunvent all the conplexities.

MEMBER FORD: The reason for my question
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is that | wunderstand there's not been a |ot of
experiments. Sonme of these judgnents are based on
t hese few experinents, and there's a big uncertainty
of the values. M question essentially is, does it
matter? And | haven't heard the answer to that part
of the question. Does it matter whether it's 43
percent or whether it's 49 percent?

MR. CARUSC Do you have idea how nuch
margin is available as a result of all this
uncertainty

MR. SHAFFER: Wll, the idea of these
nodels is to do it in a matter where you believe
you' ve got a conservative amount transported. You've
bounded it. Okay. W actually believe it would be
| ess than the boundi ng nunber.

MEMBER FORD: Wiy do you say that?

MR. SHAFFER Because we | ook at t he steps
and try to make each step conservative. In the
baseline, there are tw steps that are not
conservative, so we studied it and tried to decide
whet her the over-conservatismin sone steps and the
two that are not conservative still resulted in a
conservative package. That was the purpose of sone of
this confirmatory research we did.

CHAl RMAN WALLI S: Conservativerelativeto
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what ?

MR. SHAFFER: Conservative relative to a
nore realistic anal ysis that we did for the vol unteer
pl ant .

CHAIl RVAN  WALLI S: And the realistic
analysis is based on what, transporting a |ot of
t hings by fluid mechanics and all that sort of stuff?

MR, SHAFFER: It has elements of that,
el ements of experinments, and in parts where we just
don't know, then we take for that part a very
conservative assunpti on.

CHAI RVAN WALLI S: Very conservati ve woul d
al ways be at 100 percent of the worst.

MR. SHAFFER: I n sone steps --

CHAI RVAN WALLI S: It depends on where
you've cut it off and why.

MR. SHAFFER. Ckay. You deconpose the
problem into many, many steps - the ones you can
sol ve, you solve. The ones you can't solve, you take
t he wor st case condition or sonething closetoit, and
then you quantify the overall transport chart,
sonething a whole | ot nore conplex than this guide.
And that's the analysis we've done. It's in one of
t he confirmati on appendi ces that you' ve got. But it's

that that we're using to conpare to the baseline to
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make a judgnent call.

CHAI RVAN WALLI S: Vell, reply to his
guestion, does it matter whether it's 45 or 49
percent ?

MR. SHAFFER: Forty-nine percent will get
you a hi gher head | oss.

CHAI RVAN WALLI S: Presumably it could,
because i f you NPSHis up to the borderline where your
punp isn't going to work, then a few nore percent --

MR. SHAFFER: Could put it over.

CHAl RVAN WALLI'S:  -- puts you over that
borderline, sotheselittle bits of percent coul d make
quite a difference.

MR. SHAFFER: Yes. But the idea is that
hopefully we've confirmed the 43 percent is
conservati ve.

CHAI RVAN WALLI' S:  When you say hopeful |y,
at what point do we raise a red flag?

MR. ARCHI TZEL: Ral ph Architzel. You're
going to hear a discussion of MPSH later, but
basically the marginis in the MPSH cal cul ati on, and
SO you can go up against that margin. |It's got its
own i nherent conservatisns in the baseline and we're
rel axi ng some of those in the others. You can go up

tothat limt, but if you go beyond that limt, you' ve
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got to change sonething. So basically you bounce up
agai nst the MPSH cal cul ati on.

MR. ELLIOTT: Thisis Ralph Elliott. 1'd
like to add one other thing. These calculations are
driven to the nost bounding break, so from a risk
perspective nost of your other breaks are actually
going to be l ess detrinment to your sunp screen. So if
you size it for the worst case scenario, which is
typically going to be one of the very | argest types in
the plant, at |least that's the way it worked out with
the BWRs was typically the | arger pipes, then the nuch
smal | er pipes, nmuch nore |ikely pipes to break had
much |less debris, and were bounded by the nore
limting break. So if you argue a percent or two here
at the upper bound of the design of the sunp, | could
see where it could potentially make a di fference. But
overall, as far as the overall inpact onthe plant, it
may not be --

VEMBER FORD: Well, that's encouraging
because throughout the presentation so far |I've been
hearing there's uncertainty here, uncertainty there.
And ny feelingis well, sowhat? And it cones down to
well, what's the risk do you have? And this is the
first tine |I've heard soneone say we've done a risk

anal ysis of these uncertainties.
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MR. ELLIOTT: |'mgivingyouaqualitative
anal ysis rather than a nuneric anal ysis.

MEMBER FORD:  Ckay.

MR, ELLI OIT: But we do know from our
experience with the BWRs t hat t he desi gn was driven by
a very limting break, and that nost of the other
breaks did not end up coming up anywhere near that
| evel of debris, and were not as significant a
chal l enge to the sunp or in that case a strainer. And
in the PWRs | woul d i magi ne you woul d probably find
the same thing. We're driving the problemto take us
to the nost |limting scenario we can, and which
probably neans that nost of the other breaks woul d be
bounded by that. And that's what we're hoping to
have, a hi gh confidence that we woul d be boundi ng the
problem So | just offer that as a little thought.

MEMBER FORD: Can | try another |ine of
the same sort of thing? | nean, you' ve got these
anal yses where 75 percent of the debris was assuned
directly deposited on the sunp fl oor and 25 percent in
t he upper cont ai nnent and washdown, 30 percent of each
case sequestered in inactive pools. This is the
exanpl e that NEl worked out. Presumably, thisis all
pl ant -specific, all these percentages depend upon the

shapes of things, and where the break is, and what's
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t he design of the floor and the walls, and all that.
It depends on a lot of things. You can't just take
this nunber 75 percent and use it. You have to
calculate it froma lot of things, isn't that right?
It's not just a mmgical thing pulled out from
somewher e.

VR. SHAFFER: In reality, that's
absolutely true. But what they're trying to do is
t ake nunmbers that are so far conservative that you can
point themto all the plants blanket-w de.

MEMBER FORD: As to all the plants?

MR SHAFFER: All the plants.

MEMBER FORD: And all break sizes in al
pl aces

MR. SHAFFER  They do have a couple of
nunbers in here that they've split into three
contai nnent categories, and have a little different
nunbers for each of the three contai nment categori es.
But besides that, they' re going to apply the sanme very
si mpl e basel i ne nmet hodol ogy across the board.

MR, WAGAGE: Dr. Wallis, that 75 percent
settling on the floor and 25 percent going into the
upper containnment, that is only for the nostly
conpartnental i zed containnent. There is a chance

possi bly that sonme of the fl ow would go upward. And
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for the other types of the containment, nostly
unconpartnentalized, all the debris settled down on
the floor, 100 percent settles down on the floor,
not hi ng goes to the upper contai nment.

CHAI RVAN WALLI S:  So they have to decide
whet her they're conpartnentalized or not. There's
sonme sort of a decision nmade there.

MR WAGAGE: Yes, that's right. The
gui dance was not clear on finding that in that case we
gave addi tional guidance that when it is not clear to
put into which category, always assune nostly
unconpartnental i zed, assunme 100 percent of snal
debris settle down on the floor.

MEMBER FORD: |If you | ook at Section 3. 64
in their docunment, calculate transport factors,
there's four |ines. It just says calcul ate. It
doesn't say howto calculate. It's on page 3.51

MR. SHAFFER: They're referring to this
| ogic chart that was just put up. GCkay. You put the

distributions onit. You just multiply the nunbers

acr oss.

MEMBER FORD: Yes, | recognize that.

MR, SHAFFER:  Yes.

VEMBER FORD: It says, "Calculate the
transport factors for each type of debris.” ["'m
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wondering, it is a guidance docunment so where do --
how do you do that cal cul ation?

MR. WAGAGE: Thereis informationin this
docunment and we sunmmari zed t hose nunbers in the table
in the Safety Eval uation.

MEMBER FORD:  Ckay.

MR. WAGACE: That lists all the nunbers
i mportant for these debris transport --

CHAI RVAN WALLI S: But does it say use
equation so-and-so in some way, or does it just say
assune some percentage?

MR. WAGAGE: There is no equation for --

CHAI RVAN WALLI S: No equations at all.
They' re supposed to calculate something? There's
not hi ng nechanistic. It's all some kind of --

MEMBER FORD: It comes down to Professor
Wallis' earlier question as to you're going to be
deluged with a whole lot of different calculation
nmethods if they're going to come up wi th anything | ess
t han 100 percent being deposited on the sunp screen.
You' re going to have different cal cul ati on net hods i f
you go down that event tree.

MR, WAGAGE: Only for that nostly
unconpartnmental i zed. Mbst conpartmental i zed

contai nnent there is a possibility of sone fraction
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can go upward.

MR. SHAFFER: It may not be adequately
expl ai ned, but the chart itself is a calculational
net hod. And we've been using these for a while, and
maybe because we're used to it, we forgot to say how
you quantify the chart, but it is a calculational
met hod.

CHAI RMAN WALLI S: So are there equations
used in the cal cul ati onal nethod?

MR SHAFFER  Well, you could wite an
equation off that chart.

CHAl RVAN WALLIS: Don't say well, | could
do it. There are equations which you guys use.

MR. SHAFFER No, we just used the chart.
| mean, the --

CHAI RVAN  WALLI S: Then you haven't
cal cul at ed anyt hi ng.

MR. SHAFFER: [t's just a matter of
mul tiplying nunbers across to the other end.

CHAl RVAN WALLI' S:  That's what bot hers ne,
t here's no nechanics, there's no equations. It's just
sort of putting in sone nunbers into a chart where
sonmebody has al ready deci ded what the percents are

MR, SHAFFER: Ckay. Valid criticism

They shoul d have actual ly expl ained that.
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CHAI RMVAN WALLI S: Well, see, that gets

back to the whole question of what's the basis of
t hese magi cal percentages. | didn't really spendtinme
on this part of it, but if it's all just nagical
percentages and soneone's judgnment, then | have a
littledifficulty knowi ng whether to say it's any good
or not. It nmay be very reasonable, but | usually like
to see sone basis. And there probably is, where you
actually refer to some experinment or some nmechani sm
or something that's cal cul abl e.

MR. SHAFFER: Well, for the volunteer
plant, this was examned in sonme detail. For
i nstance, the anmount of fibrous debris bl own upwards
was over 90 percent in that analysis, so when they
cone along and say well, we're only going to bl ow 25
percent up, it's fairly easy to sit back and say yes,
we think that nunber is going to be conservative in
all cases.

MR. LATELLI ER: The greatest value -
excuse me, Bruce Latellier - the greatest value of
this approach is that it's systematic and it's
docunmentable. It's traceable so that the assunptions
and the basis for each of those branch fractions can
be exam ned and re-exam ned. The reason that it was

offered as an appendix is two-fold. It offers
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somet hing short of maxi mum conservatism for the
benefit of the |icensees. It also provides the staff
an evaluation methodology for assessing the
reasonabl eness of plant submttals.

CHAI RVAN WALLI'S:  I'mjust worried that
your reviewer is going to get in front of the plant
and say oh, in this branch we have 61 percent, inthis
branch we have 49 and so on. It's going to be
difficult to figure out just where these nunbers cane
from

MR. SHAFFER: Well, the idea is that when
they apply the baseline, they're going to take the
nunbers recommended in the guidance and put themin
their respective trees and get an answer. If the
baseline doesn't resul t in acceptable MPSH
availability, then they have to go analytica
refinements. And when they go there, then it's a
whole new ball gane. If they want to reduce
transport, then they've got to cone up with a mnuch
better anal ysis.

CHAl RVAN WALLI S: Well, the basis -- |
guess you probably have said it, but the basis of the
baseline is that everything 1is conservative,
everyt hi ng.

MR. SHAFFER: Everything in the baseline
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CHAI RVAN WALLI S: Based on experi nents or
sonet hi ng.

MR. SHAFFER: Wll, the idea of the
baseline was to make everything in there so
conservative that you basically couldn't argue with
it.

CHAI RVAN WALLI S: But conservati smcannot
be based on judgnment. | don't think I will accept
someone's judgnment that sonmething is conservative.
That's not an argunent. It's got to be based on
sonet hing quantitative that's deduci bl e or nmeasurabl e

MR. SHAFFER: Qur acceptance of the
baseline is based on our confirmtory anal yses that
we' ve done where we' ve done a nuch nore thorough job
of it.

CHAI RVAN WALLI S: It was based on physics
and somnet hi ng.

MR. SHAFFER: Yes, there is physics in
there. And another way to | ook at this work we di d on
the volunteer plant is to start off assuming 100
percent transport, and then go into the contai nnent
and look for specific |ocations where you can
denonstrate that some debris is going to get trapped

and stay there, and then start reducing your 100
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percent down. But what we've done is work out a
systemati c approach for doing that, sothat if -- and
some of that approach I did, | used thernohydraulics
from the MELCOR code to get flow splits. | used
inertial inmpact, captured fractions that we got from
test data, and in sone places | just sinply had to
assume the worst case. | believe that the result is
still conservative by a good nmargin, but it is
sonewhat better than saying 100 percent transport.
That's the concept.

CHAI RVAN WALLI'S: Is there any benchmark
for this, |ike Barciback or sonething that actually
happened that nade the news, see if it works?

MR, SHAFFER:  No.

MR. LATELLI ER Some of the transport
fractions were determ ned by integrated tank testing
inthe NRCresearch prograns. Cint has separated the
probl eminto the primry physical neans of transport;
that being the blowdown when its initially
di stributed, the washdown when it returns under spray
i mpi ngenent, and finally the pool transport withinthe
sunmp pool. And we do have sone limted informtion on
each of those phases, and it's been applied to the
best extent possi ble.

CHAI RVAN WALLI S:  Shall we nove al ong?
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MR. WAGAGE: These are basel i ne

nmet hodol ogy. Only small fine debris assuned to
transport on to the sunp screen. This nethodol ogy
does assune 100 percent of debris would settle on the
sunp screen, whatever cones down up there. This is
conservative for head | oss anal ysis but, however, for
downstreameffect it's not -- downstreameffects are
done separately.

CHAIl RVAN WALLIS: But it mght --

MR. WAGACE: Assune that all the debris
settles on the concrete for this area. Next one,
pl ease.

As | nentioned, the baseline did not
assune | arge debris transport. Because as an artifact
of these assunptions, no pool turbulence need to be
cal cul at ed because that debris is assuned will end up
on the sunp pool. And all the small debris which cane
on to the active pool transported on to the sunp
screen.

No debris size distribution within the
group. There were two groups, snmall fines, and | arge
debris. In small fines, the debris was assunmed to be
its basic constituents, particulate and fiber. No
di fferent size distribution.

MEMBER RANSOM | f sonme of the transport
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returns to the pools through gratings and things |ike
t hat, do you assune that the gratings then screen out
any debris larger than the openings in the gratings?

MR, WAGACE: Yes. That's the assunption
for not transporting |arge debris, assume that the
| argest opening of grating was 4 inch by 4 inch
Large debris size is larger than that.

VEMBER RANSOM Poi nt by point meaning
poi nt by point in a containment?

MR. WAGAGE: Yes. Inthe containnent, and
al so the debris that gets in to the | argest openi ng,
assuned to be 4 inch by inch. Debris |arger than that
is not transported. This methodol ogy assuned t hat
debris is uniformy distributed and uniformy m xed
with water, and because of that there was no intense
| ocations need to be predicted.

The et hodol ogy di d not address transient
debris transport, that neans at any time it did not
cal cul ate how nuch debris was on the sunp screen, but
conservatively assunmed all the debris transported on
t he sunp screen

CHAI RVAN WALLI S: So it's a honbgenous
m xture on the sunp screen?

MR WAGAGE: Yes.

CHAI RVAN WALLIS: And that gets you into
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trouble with this thin bed business.

MR VWAGAGE: Yes, | have thin bed -- |
pl an to address that thin bed in Head Loss Section --

CHAl RVAN WALLI'S: It seens to nme what's
going to happen is do all this stuff, but since the
thin bed could be worse, do you have to do that.
That's going to govern everyt hing.

MR. WAGAGE: Actually, to address your
concern properly, | need to define what thin bed
means, and then address that question. |'mprepared
to show some tests, show sone effect of thin bed, and
how the baseline guidance asks the licensees to
address the check of thin bed. | have prepared that
report second part. |If you like, I can do it now.

CHAI RVAN WALLI'S:  No, you're going to get
toit later. That's fine.

MR,  WAGACE: kay. Next one, please.
This Section 3.6, debris transport, has analytica
refi nements proposed for pool recircul ation transport
of debris. The one nethod is nodal network where the
sunmp pool is divided into several open channels, and
flowis assunmed to uniformacross the open channels.
The one draw back i n this nethod was t hat there was no
debris of transport nodel to give you howto cal cul ate

that velocity.
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The second net hodol ogy proposed was t o use
conputation of fluid dynamcs nethod. Sone
cal cul ati ons were shown. That debris transport nodel
was shown that was when the velocity became higher
t han transport velocity, in that particul ar regi on of
the flow, debris was assunmed to transport onto the
sunp screen. \When the velocity is lower in that
regi on, the assunption was that the debris would not
transport. We had concerns in that because in that
case now we need to know where the debris enters,
because when debris enters at high velocity it can be
directed to the sunp screen.

MEMBER  RANSOM Well, were there
entrai nnent nodels incorporated that would predict
what velocity you needed to actually entrain the
debris?

MR SHAFFER: From our experinments --
well, first you have to break the debris down into
si ze groups that characterize the different transport
mechani snms. That was anot her criticismwe had of the
anal ytical refinenments, is in the baseline they had
two size groups which matched the sinplistic nodels
for transport. But when they go to analytical, they
need to prepare a size distribution that matches

realistic transport mechani sm
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First of all, you have |li ke the indi vi dual
fibers. Those will stay suspended inthe water. They
don't settle at full turbulences that we see. The
next group, and I'mtalking --

MEMBER RANSOM And t hose are transported

MR. SHAFFER  Yes. (kay. " m tal king
like lowdensity fiberglass now. Okay. The next size
you tend to get are you mght think of them as
cottonbal |l size. And then there's the bigger
portions, |ike what you see in the bag over there.
You mi ght have entire bl ankets, but these bi gger ones
and t he cottonbal | s, when they are i ntroduced i nt o hot
water, tend to saturate rather rapidly, and then they
sink to the floor of the pool. So the transport then
is how fast a velocity would it take to get themto
roll or slide, you know, a big piece like --

MEMBER RANSOM  Just drag on the --

MR SHAFFER: Yes, slip al ong.

MEMBER RANSOM  Ckay.

MR. SHAFFER: kay. Now we have sone
tests where we've gone in and in a flume nmeasured the
velocity it takes to just start these things noving,
so their idea is to calculate the fraction of the

floor velocity that is | ess than a transport velocity
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and then say okay, if it's less it doesn't nove, if
it's greater it does nove.

Acriticismwe have is they don't say how
t he debris enters the pool. They leave it -- when you
read it, you get the idea they' re assum ng uniform
distribution. Well, that's not reality. Reality is
at the end of bl owdown you'll have nore of it near
where the break was than away from the break of
initially deposited debris. Debris that's blown
upwar ds i n t he contai nment cones down with t he sprays.
That neans they're going to enter the | ocati ons where
t he spray drai nage enters the pool, which happens to
be nore active parts of the pool.

So our criticismis you need to i ntroduce
a nodel that shows where the debris enters the pool,
and t hen when you do the transport in the pool, take
that into account. But those are the nethods they
offered, those are our «criticisns. And in
confirmatory analysis, we've denonstrated a nore
realistic approach for guidance.

MEMBER FORD: Could I ask a question?
Goi ng back to the baseline case where you tal k about
Nukon and you were saying 43 percent, your baseline
case woul d be deposited in the sunp.

MR SHAFFER  Yes.
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MEMBER FORD: What woul d t he situati on be

- could you have a contai nnent design and a rupture
event sequence. By using this refinedtechnique you'd
conme up with nore than 43 percent for Nukon on the
punp screen? And if so, what would you do?

MR SHAFFER Yes. Now we found two of
t he assunptions in the baseline nodel that we do not
consi der conservative; and hence, there's a coupl e of
[imtations in there to the baseline. One of those
was t hat they assuned | arge debris did not transport.

MEMBER FORD: Ri ght.

MR. SHAFFER  Ckay. Now not all Ilarge
debris is going to be |located sone place where it's
goi ng to be stopped by a grating or sonething. So if
a containment sunp is characterized as fast-fl ow ng,
t hen we bel i eve they need to | arge debris transport in
their baseline. If it's a kind of a pool where the
velocities are very low, then you' re down in a range
where | arge debris doesn't nove, and we accept it.

The other thing was the inactive pool
fraction. Their method of calculating that is totake
the volume of the inactive pool versus the total
volume of water and use that fraction. But in
reality, the debris is not going to be uniformy

distributed in the water. In fact, a lot of it is
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going to get blown upwards, and it's going to cone
down at sonme time later. It takes awhileto workits
way down. By that tinme the inactive pool may al ready
be filled, so we felt that we needed to cap that
nunber somehow, because in their sanple problem say
at 30 percent. We felt that's too high. And al so, we
haven't seen any surveys of the plants to know j ust
how big that number can be, so we capped it at 15
percent. |It's sonmewhat of a judgnment call, but the
judgnment call came fromthe vol unteer plant anal ysis.

Fi fteen percent on the vol unteer plant was okay, even

though | <calculated like 3 percent going in the
i nactive pool. If | still allowed them to do 15
percent, we would have -- the baseline was still

conservative, so we capped it artificially.

MEMBER FORD: So there will be a check --

MR, SHAFFER:  Yes.

MEMBER FORD: -- that when they do the
basel ine cal cul ationto assure that they right, and go
t hrough the MPSH cal cul ation. You would be doing a
doubl e check to mmke sure that that baseline is
conservative

MR. SHAFFER: Yes. So we believe that if
they followthe |imtations and the basel i ne package

together, we believe they're going to be okay.
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There's sone judgnent call in there, but we believe
that to be the case.

MEMBER FORD: W I | you be doing all these
alternative things for all 69 plants?

MR SHAFFER: well, if they do the
baseline with the Iimtations and they're not okay,
then they have to go to anal ytical refinenents.

MEMBER FORD:  Sure.

MR. SHAFFER: Ckay. Now that's a whole
new ball game. |If they go to analytical refinenents,
then they need to address the non-conservative
assunptions in the baseline, as well.

MEMBER FORD: | understand that.

MR SHAFFER:  Yes.

MEMBER FORD: My question really was, is
are you goi ng to be doi ng these i ndependently, are you
going to be doing these analytical refinenments to
doubl e check that their baseline calculations are, in
fact, conservative?

MR. SHAFFER: Well that's a question for
somebody at the NRC to answer.

MR. JOHNSON: No, we're not going to -- |
don't want you to |l eave with the i npression that we're
going to be double-checking every one of these

evaluations that are done in the course of the
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baseline to second-guess whether the baseline
net hodol ogy i s bei ng conservative. W're goingto --
we' re | ooking for the nethodol ogy to be conservative
so that if plants comply with that we can be
confortable that they're okay. And we're going to
audit some pl ants.

MEMBER FORD: Ckay.

MR. WAGACGE: W accepted the cal cul ations
because that's the preferred nethod for cal cul ating
pool transport as givenin Reg Guide 1.82, Revision 3.
Reg CGuide 1.82, Revision 3 also allows |icensees to
come up with alternate nethods, but in that case
licensees have to confirm the validity of those
methods with experinments so we accept it as an
alternate nmethod. We want the | i censees to prove that
their method is correct.

Staff gave suppl enental guidance in the
mai n body of safety evaluation. W talk about these
appendi ces pool transport, debri s transport
compari son. Those are the plants, the vol unteer pl ant
anal yses that we did to inprove on that baseline
cal cul ati on.

Staff major restrictions andlimtations.
Actual ly, dint tal ked about the first two, rel ocation

of debris into active pools and set the limt of 15
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percent. And transport of large debris, we want the
licensees to calculate the transport of |arge debris
in case the pool velocities are sufficient to
transport the --

CHAI RVMAN WALLIS: Howbigis that? Do you
speci fy what you nean by high velocity?

MR, WAGAGE: Vel ocity, the transport
velocities, | think they're given in a table.

CHAI RMAN WALLI S: They're given in a
table. Ckay.

MR. WAGAGE: The last restrictionis for
uni formdi stri bution of debris on the sunp pool fl oor.
That did effect that in case |licensees conme up with
refinement for inactive pool transport in case they
want to get the credit for nore than 15 percent. Then
as part of that assunption, the |licensee assunes t hat
-- the gui dance assunes that the debris is uniformy
distributed. Now the |licensees have to revisit the
uniform distribution of debris in case 10 to 15
percent is going to be throughout.

To conclude ny part, using NElI's
cal cul ati on or met hodol ogy, and staff's suppl ement al
gui dance, and restrictions and limtations, one can
cal culate conservatively mass of debris being

transported onto the sunp screen.
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The next one is a sunmary of ny
presentation.

CHAI RVAN WALLI S: Now you have anot her
presentation to follow this one.

MR WAGAGE: Yes

CHAI RVAN WALLIS: Is this a good tine to
take a break? It's a good tine to take a break now.
And t hen when we come back, we will go as |long as we
think is reasonable. W do have sone flexibility
tomorrow. | think tomorrow we have matters which are
not really being considered very nuch, so they
shoul dn't take very | ong. | nmean, there's nothing
much to say on gui dance about chemi cal precipitation
because there isn't any gui dance, and t here's not nuch
to say about downstream effects because there isn't
any gui dance. So maybe we can nove al ong quickly
tomorrow, and perhaps sonmething -- if we're too late

t oday, we may have to put off the very last item but

we'll try not to. So let's take a break for 15
m nutes. We'll cone back at five mnutes to 4. Thank
you for your presentation, and we'll see you after the
br eak.

MR. WAGAGE: Thank you.
(Wher eupon, the proceedi ngs i nthe above-

entitled matter went off the record at 3:39 p.m and
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went back on the record at 3:58 p.m)

CHAI RVAN WALLIS: We are | ooking forward
to finishing our day on a high note.

(Laughter.)

MR, WAGAGE: Good afternoon again. My
nane i s Hanry Wagage. | also reviewed NEI Guidance
70.7 on head l oss. dint Schaffer helped ne with this
secti on.

This is the summary of ny presentation.
NElI ' s gui dance on head | oss i s general |y acceptableto
the staff. NEI did not propose any analytical
refinements for head | oss.

Staff provided suppl enental guidance in
the main body of the evaluation and one in one
appendi x. And al so staff gave some restrictions, one
restriction or limtation for this capability.

Usi ng the NEI nethodol ogy on head | oss
eval uati on, one can reasonably predict the head | oss
across sunp screen

I n ny previous presentation, | discussed
about transporting nost of the debris onto the sunp
screen. Now next in this section, it is to evaluate
t he head | oss across the debris bed.

The purpose of evaluating the head | oss

across the debris bed is that it is in the sunp
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performance criteria. |1'mgoing to show you in the
next reviewgraph this is -- conmpared to the previous
probl emof transporting debris fromvarious places to
the sunp screen, this is not that conplicated if you
| ook at it. But that neans that what you need to
calculate is the head | oss across a debris bed forned
on the sunp screen

But this is a conpl ex probl embecause t he
structure of the debris circling on the sunp screen
and how the fl ow goes through these various tortuous
parts in the debris bed. It depends on all these
effects the head | oss across the debris bed.

Next pl ease. Sunp performance criteriais
for fully submerged sunp screen. Sunp is assumed to
fail when head | oss across the debris bed is greater
than the inplicit nodeling.

Inplicit nodeling is the difference
between inplicit available and inplicit required.
Inplicit required is given by the punp manufacturer
and inplicit available is cal cul ated according to the
plant's |icensing basis.

For partially subnerged sunp screen, in
addition to that head |oss across the sunp screen
greater than inplicit nodeling, there is another

failure criteria which is when the head loss is
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greater than half of the subnerged height, sunp is
assuned to fail. These are givenin Reg Guide 1.82.3.

Next pl ease. Basel i ne et hodol ogy
cal cul ates head |oss across fiber bed. There are
various kinds of fiber beds. One is debris bed. One
is fiber and particul ate.

To form a debris bed with particul ate,
particulate being a smaller size, they can pass
t hrough the sunp screen. That nmeans there has to be
sonething to hold the debris of particulates. Inthis
anal ysis, the baseline assunes --

CHAl RVAN WALLI'S: I'msorry. |'mthinking
about the partially subnmerged sunp screen.

MR WAGAGE: Yes?

CHAI RMVAN WALLIS: |'m not sure when you
want to talk about it but this is one where you have
a screen and you have a pool. And the fluid flows
t hrough the screen and there is a |lower |evel on the
downst r eam si de.

MR WAGAGE: Yes.

CHAl RVAN WALLI'S: And so presumably the
head | oss varies with height on the screen --

MR WAGAGE: Head |oss --

CHAIl RVAN WALLIS: -- because at the top

there's no head | oss because there's no driving force.
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Then as you get nore and nore depth in the water, you
get nore driving force so it's a varying --

MR. WAGACE: Actually the head -- we're
t al ki ng about the head | oss across the debris bed.

CHAl RVAN WALLI'S:  That's right.

MR WAGACGE: And that increases because
the flow rate increases.

CHAl RVAN WALLI S: But where the debris bed
is on the surface, the free surface, there's no head
| oss because there's no flow

MR,  LATELLI ER That's correct, Dr.
Wal | ace.

CHAI RVAN WALLI' S: So there's sonething --
how do you --

MR LATELLIER: The point is --

CHAl RVAN WALLI S:  -- define head | oss when
it varies with depth?

MR. LATELLIER: The point of this is that
the static head of the pool on the upstream side of
the screen is the only driving force avail abl e.

CHAI RVAN WALLI' S:  But that's why you have
this -- half the submerged screen?

MR LATELLIER  Yes.

CHAI RVAN WALLI S: What do you nean by head

| oss when it varies fromtop to bottomof the screen?
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It's not uniformso howis it defined? 1Is it clear
how it's defined?

MR. LATELLI ER The cal cul ations that
we' ve done | ooki ng at debris bed formnul ati on under t he
static pressure gradient |lead us to suggest that the
average static head is what provides adequate fl ow.

CHAl RVAN WALLI S:  So what's nmeant hereis

t he average head | 0ss?

VR. LATELLI ER: Essentially that's
correct.

CHAl RVAN WALLI'S:  And that's clear?

MR. LATELLIER: Andif the total head | oss
is greater than that, then you wll not provide

adequate fl ow.

CHAl RVAN WALLI S: Yes, | think that's
right. It's just the definition of head | oss has to
be clear. Oherwise it may be conmputed in sone way
that's inconsistent with the criteria.

MR. WAGAGE: As | was talking, to forma
debris bed with particul ate, there has to be fiber to
hold the particulates. For RM, it can forma debris
bed wi t hout any other debris.

CHAI RVAN WALLI'S: Can -- Cal-Sil can form
a debris bed wi thout anything el se?

CHAl RMAN WALLI S: Yes. Cal-Sil is an
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exception for particul ate.

CHAl RMVANWALLI S: There' s not overwhel m ng
evi dence but there's still evidence?

MR. WAGAGE: Actually | noticed that part
of overwhel mi ng evi dence because for first people to
experinment that maybe one nmay be overwhel m ng
evi dence. But when | noticed that it was not
overwhel m ng evi dence, | took that part off. | said
there is experinental evidence that Cal-Sil wthout
fiber would forma debris bed.

CHAI RVAN WALLIS: But still they have to
-- if they don't have fibers -- if they have Cal-Sil,
they have to assune it can forma debris bed?

MR. WAGACE: Yes, we gave that guidance
when we addressed Cal-Sil in the safety eval uation.

CHAI RVAN WALLI'S:  And there's no need to
have an eighth of an inch of fiber or anything like
that? They just have Cal -Sil

MR. WAGAGE: For Cal-Sil, yes.

CHAI RVAN WALLI S:  Ckay.

MR. WAGAGE: And the other kind is m xed
debris bed, any conbination of these debris.

Ther mal - hydraul i ¢ paraneters consi dered
were water |evel, the guidance asks licensees to

assune mni mumwater |evel in the pool but that would

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

309

not effect --

CHAI RVAN WALLI S: Excuse ne, to go back to
the statenent that one square foot of material could
clog a small screen, that's one cubic foot of Cal-Si
woul d clog a screen if it were the small one.

And that's not rmuch if | look -- you've
said this before, it's about a couple feet |ength of
pi pe or something is enough, if transported to the
screen, to clog the snmallest screens that are in
exi stence. That puts sonme perspective on the nature
of the problemthen.

And | noticed the NRC contractors noddi ng.
Does that give consent what | just said?

MR SHAFFER It nmakes sense to ne. W
don't have -- actually determ ned what m ni mum| ayer
of Cal-Sil that it takes but it probably is not a very
thick |ayer.

CHAl RVAN WALLI'S: That's a pretty -- it
sounds a pretty dramatic conclusion to ne that this
smal | anobunt can have that big an effect.

MR. SHAFFER: Yes. For these small sunp
screens, it doesn't take a lot of debris to block
t hem

MR. WAGAGE: The guidance is to assune

maxi mumfl owrate across the maxi mumpunp flowrate so
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that it would give the maxi mum flow rate across the
debris bed which would be a higher head | oss.

Qui dance gave three options to use the
tenperature of the pool water. O the three options,
we recomended -- we accepted using mninmum water
temperature for calculating head |oss across the
debri s bed.

MEMBER RANSOM |'s t here any provi sion for
sunps that -- wth, | guess they're partially
submer ged screens, but as you fill up the one side of
the sunp, you sinply raise the water level. And, of
course, it pours over and begins plugging up
progressively.

And taking that -- is there any way to
take that into account? O are there any designs t hat
t hat woul d even be a factor with?

MR. SHAFFER: The water |evel up agai nst
the sunp depends on the water inventory primarily.
And the -- it depends on how nmuch water is being held
up in various places in the containnent. So these
ki nds of cal cul ati ons have al ready been done by the
pl ant s.

Once the water levels start dropping
behind the screen, it won't drop too nmuch if it's

wor ki ng normal | y. If we start to get a real head
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| oss, that water |evel behind the screenis going to
drop real rapidly. Andin that case, you' re not going
to have tine for water to build up on the other side.

CHAI RVAN  WALLI S: Yes, you reach
essentials like critical flow through the screen and
you dry it out on the downstreamside. You just suck
away all the water there and then you start ingesting
air.

MR. WAGAGE: The ki nd of debris consi dered
were fibers insulation, RM coatings, concrete, dust,
dirt, and Cal-Sil.

MEMBER RANSOM Al ong that |ine, though,
what do you normal |y do? If there's hold up somewhere
el se and the sunp goes dry, what happens?

MR. SHAFFER Well, if the sunp goes dry,
your punp is going to cavitate.

MEMBER RANSOM  Sure.

MEMBER SI EBER:  Rui ni ng the punp.

MEMBER RANSOM Wel |, do you shut it off?

MEMBER SIEBER: It will shut itself off if
you don't shut it off.

MEMBER RANSOM (Ckay. You're saying it
will shut itself? Well, of course, if it cavitates,

it destroys itself.
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(Laughter.)

MEMBER RANSOM "' m assum ng you could
have water hold up for other reason that there's no
return. And --

MR. SHAFFER Well, water will hold up in
any nunber of places wunder normal operating
conditions. For instance there's sone water on the
floors. It takes a certain water l|evel just to
overflow the drains. There's water flowing in with
the sprays. There's filmflows. Wter in the pipes.

And when t hey do t hese m ni numwat er | evel
calcs for the sunp pool, they include all of these
factors.

Okay, the one thing that mght not be
included there is sonmething that will cone up on
upstreameffects, | mean what happens i f you bl ock t he
drain holes and all of a sudden you get nore water
held up due to debris blockage than had been
previously calculated? That is a subject for the
upstream effects.

MEMBER RANSOM So |' msurprisedit's not
i ke ny basenment sunp punp, you know, it goes dry,
well it just shuts off and waits for the water to
build up and you turn it back on.

MR. SHAFFER: That's a question for
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sonmebody that --

MR. HAFERA: This is Tom Hafera, you
under st and howt he LOCA event progresses. By the tine
you get on the recirc node, you have about three to
six feet of water on the contai nment floor. The sunp
is not going to go dry. The sunp is maybe 10 feet by
-- or 12 feet by 12 feet. The containment is 130 feet
in diameter.

MEMBER RANSOM Wl |, what you're saying
t here counters what you just said.

MR. HAFERA: The little bit of center is

going to be full of water all the tinme. Wat wll

happen is you | ose suction, you'll cavitate the punp
because it will saturate and get air bubbles, you
know, you'll get water bubbles, right?

MEMBER S| EBER: Vell, you get steam
pocket s.

MR. HAFERA: You get steam pockets, yes.

MEMBER RANSOM Wl |, ny original question
was whet her or not you could hold an entrance to the
sunp and the water |levels sinply build up and spill
over and continue until, | guess, intime, of course,
you could plug the entire thing.

MR. HAFERA: It's not going to be dry

during a recircul ati on phase or event. That's why
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your refueling water storage tank has 300, 000 gal | ons
of water.

MEMBER RANSOM  Yes, but we were talking
about the partially submerged sunp screens. And |
guess there are sunp designs like that.

MR. SHAFFER: Well, nost of the water is
going to -- the mpjority of the water is probably
going to be in the sunp pool already. They designthe
drains to try to minimze water hold up.

Soyou'resayingif youjust wait alittle
bit, sone of this water will come down and your water
| evel will conme back. And that, if it exists, is not
somet hing you can rely on

MEMBER SI EBER: Wl |, the difficulty is do
you ruin the punp during the period of cavitation? Do
you break the shaft? You're taking chunks out of the
inpeller as the steam is collapsing up against the
bl ades? So a punp with a |lot of horsepower will not
run very long in that condition wthout ngjor
mechani cal probl ens.

Most of these punps are deep draft punps
which are subject to vibration. And so you have a
tendency to either break a coupling or smash a beari ng
or sonething like that just fromthe vibration. So

cavitation is serious.
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And the operator can tell whether it's
cavitating or not because the flow nmeter will go up
and down. And also the punp current will do that,
t 00.
PARTI Cl PANT: And it will nake a | ot of
noi se, too.
MEMBER S| EBER:  Yes, but there's nobody to

listen to it. | nean --

(Laughter.)

VEMBER S| EBER: -- if you know what |
nmean.

PARTI Cl PANT:  Yes, | know what you nean.

CHAI RVAN  WALLI S: Wll, there's two
things. There's not enough positive suction head,

which gives you this cavitation with a subnerged
screen. But if you have a partially subnerged screen,
you can get to the point where the punp is trying to
punp nore water than can run into the --

MEMBER SI EBER:  Yes, and then --

CHAI RVAN WALLI S:
MEMBER S| EBER:
side of the |evel goes down

CHAI RVAN WALLI S:

-- sunmp well .

-- then the downstream

Then it has to suck in

air or whatever is there because it's --

MEMBER S| EBER:

Wll, it will cavitate
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before it gets to air.

CHAl RVAN WALLI'S:  -- trying to punp out
nore water than it can get.

MEMBER SIEBER: It will cavitate beforeit
gets into sucking air.

CHAI RVAN WALLI S:  Ckay.

MR. WAGACE: Well, the failure criteria
does say that when the head | oss causes the water
level to drop to half, it is assunmed to fail.

MEMBER SI EBER:  Yes. And the height on
t he upstreamside of a vertical screen is determ ned
by how big the RWST is. You know you coul d have one
that's 50 feet high. But the level will only equal
the volume in the RWST fit into the volunme of
containnent. Sothat's five, six, seven feet. And so
that's the limt.

CHAl RVAN WALLI'S:  And that's one of the
principles we all agreed to which is conservation of
nmass.

MEMBER S| EBER: Yes. It's one of the
t hings --

CHAl RVAN WALLI'S: We have a little nore
trouble with --

MEMBER SI EBER: -- that works every tine.

MR. WAGAGE: Baseline guidance is to use
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head | oss correl ati ons when avail abl e and do testing
when it is not available. Head | oss correl ations are
equations which fit test data.

CHAI RVAN WALLI'S:  You can have sone sort
of a nechani stic basis probably.

MR. WAGACE: Mechani stic basis for what?
" msorry.

CHAI RVAN  WALLI S: These head |oss
correl ations have some basis in physics. They do.
They're not just fitting data. They do have a basis
in ternms of the history of devel opnent of |ogica
pressure drop nodel s for flowthrough things. There's
a long history of that. It's not just correlation
that's pulled out of the air.

MR. WAGAGE: Yes, | agree that when there
is nore physics involved, that it's better togoto a
region where it does not have data.

CHAI RVAN WALLI' S:  And you guys are pl eased
with this correlation? And it satisfies all your
criteria for validity?

MR. WAGAGE: | was going to address that
later. This correlation, we received your comrents
and concerns on the validity of this correlation for
PWR sunp performance. The O fice of Research is

addressing that in parallel. This correlation has
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been tested for different materials.

And we have two parts to address here your
concerns. One is Ofice of Research confirmed these
correlations for test data. After ny presentation, a
staff menber from O fice of Research is going to
present the conparison of correlations to data.

The second part is that we asked | i censees
tovalidatethe correlations totheir application. W
added a signi fi cant anmount of gui dance i n our Appendi X
5, Staff Suppl enental Guidance.

One, one on wusing the correlation
appl i cati on nethodol ogi es. Second one from open
literature we found for what conditions, what
paranet ers, and what debris this correl ati on has been
val i dat ed.

VWhere |icensees can find the application
fits within those ranges, the |icensees can use it.
If not, the licensees have to validate for their
appl i cati ons.

In the baseline guidance, NEI also
recogni zed that this correlation would not -- has not
been tested for all the available debris. In that
case, NEI gui dance asks the |licensees to confirmthat.

CHAI RVAN WALLI S: Now this head |o0ss

correl ation has three pieces. There's a fornula for
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head | oss. There's a formula for the conpression
under the head | oss or whatever it is. And there's
another fornula for the maximum density which is
achi evabl e, the sludge density. Andthisis for m xed
beds.

But if you have Cal-Sil by itself, it's
not supposed to conpress. So you know its density.
So that part, that doesn't nmatter. And the
conpression is known. It doesn't conpress.

So you only need to use Cal-Sil al one --
if you have the thin bed or the bad thing is the
sandwi ch which has a layer of Cal-Sil alone in it.
For that piece, you only need to worry about the head
| oss part of the correlation, is that -- aml correct
her e?

You don't have t o worry about conpressi on?
It's already at the sludge limt so you don't need to
worry about that. You don't need to worry about
conpr essi on because you assune that Cal-Sil doesn't
conpress. Are those true statenents?

MR.  SHAFFER: The 6224 correlation
requires some fiber tobeinit. It's the way it was
constructed. And you could apply it to the Cal-Si
only bed by tricking it into thinking -- just putting

in some tiny, tiny quantity.
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But when you were to operate the
correlation as a package, the limtation equation
woul d be what would control, not the conpression
equati on.

CHAI RVAN WALLI S: Well, there is no
conpression with Cal-Sil.

MR SHAFFER: Right, right. So --

CHAI RVAN WALLIS: So it's already at the
limt.

MR. SHAFFER Right. So if you put in
sone tiny, tiny amount of fiber, it would all fal
out .

CHAI RVAN WALLI'S:  You don't need to put
any fibers in. | mean the correlation doesn't know
what you're putting in. You' re just putting an SV
into the correlation and cal cul ate, go ahead and
cal cul at e.

MR. SHAFFER: | believe that -- well, the
correlation has a mass ratio. It has the particul ate
to fiber mass ratio.

CHAIl RVAN WALLI S: That can be zero,
t hough. The fiber -- the correl ation that has an SV,
it doesn't have any ratio. It just has an SV.

MR. SHAFFER: Wel |, to use the correl ation

as it is witten and as it is programed in the
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bl ockage code, you would -- if you put in zero for
fiber, it would say it was dividing by zero.

CHAIl RVAN WALLIS: That's a silly way to
cal cul ate SV because if you've got Cal-Sil, you know
what SV is. You don't need to --

MR. SHAFFER  Ri ght.

CHAl RVAN WALLI'S:  -- postul ate sonet hi ng
whi ch doesn't exist and then divide by it. You don't
need to do that.

MR. SHAFFER: Wl |, you do have to nodify
the correlation a little bit for Cal-Sil alone.

CHAI RVAN WALLI' S:  You do?

MR. SHAFFER: Well, | mean you can't give
it amss ratio that's infinity.

CHAl RVAN WALLI'S: But you don't -- the
equation for the head loss only has SVinit. Andif
you know SV for Cal-Sil, you just put it in there,
right?

MR SHAFFER: Right. Ckay.

CHAI RVAN WALLIS: But the other thing is
the peculiarity of your code.

MR. SHAFFER  Ri ght.

CHAl RVAN  WALLI S: Ckay. So we've
establ i shed that.

MR. SHAFFER: Ckay.
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CHAl RVAN WALLI S: I f you know SV, you can

use the correl ation.

MR. SHAFFER  Ri ght.

CHAIl RVAN WALLIS: Right. Andfor Cal-Sil,
you don't need to worry about conpression or anyt hi ng.
So the only question is what SV do you use for Cal-
Sil, right?

MR. SHAFFER  Ri ght.

CHAl RVANWALLI S: That's the only question
that survives is what SV shall | use for the worst
case, which is a piece of the sandwi ch, which is only
Cal-Sil?

MR. SHAFFER  Ri ght.

CHAl RVANWALLI' S: That's the only questi on
we have left if we accept that as the worst case.
Forget about all this other stuff. The only thing
that nmatters is we've got a piece of the sandw ch
which is only Cal-Sil. Wat do we use for its
specific surface area?

MR SHAFFER: W have not derived a
specific surface area for Cal-Sil al one.

CHAI RVAN WALLI'S: But that's the limting
case that everyone is worried about. That's the thin
bed. And that is the issue, isn't it?

MR. SHAFFER. W have not done it vyet.
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CHAI RVAN WALLIS: Well, we can tal k about

it later on if you like. But isn't that it? Well,
who is going to tell ne what a thin bed is? | think
we're going to find out it's a bed which is stuffed
with Cal-Sil to the gills, right?

MR SHAFFER:  Ckay.

CHAl RVANWALLI'S: Andit's essentially all
Cal -Sil in the worst case.

MR. SHAFFER: But your comment is valid.
We have not done that little piece of the puzzle yet.

CHAl RVAN WALLI S: But this is the key
thing, right?

MR SHAFFER:  Yes.

CHAl RVAN WALLIS: Andif I look -- | don't
know if | want to keep making this speech but if |
| ook at the one experinent where you've got Cal-Sil,
you had a specific surface area of 270,000 where
you' ve managed to get Cal-Sil alone to nake a bed.

When you had a thin bed |ater on, which
gave an unexpectedly high pressure drop, this becane
880, 000.

MR. SHAFFER: Wien | eval uated those tests
and | | ooked at the photos of the debris beds, | felt
that there was considerable flow bypass. | do not

trust that 270, 000 nunber. And we're not recomrendi ng
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CHAI RMVAN WALLIS: Soyouthinkit's bigger
t han t hat?

MR. SHAFFER: Yes, our reconmended nunbers
are much bi gger than that.

CHAl RVAN WALLI'S: All right. | understand
that. So we should forget about the 270, 000?

MR. SHAFFER: Forget about it, yes.

CHAl RVAN WALLI S:  Forget about it. OCkay.
That's good. So | don't have to worry about that.
Al'l I have to focus on is the 880,000 or whatever it
is that --

MR. SHAFFER: 1Is that sufficient? That's
your question. And | cannot answer that.

CHAIl RVAN WALLI'S: So all we need to worry
about, it seens to me, is since nost of these plants
are going to have a thin bed, is put all that Cal-Si
that's in the thin bed, use 880,000 and cal cul ate it.
That's all you have to do.

MR, SHAFFER:  Yes.

CHAI RVAN WALLI S:  None of this other stuff
matters, conpression and all that matters at all.

MR, SHAFFER:  Yes.

MR. KROTIUK: That is the intent of our

experinmental program
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CHAI RVAN WALLI S: So why don't we just say

that in the guidance and forget about all this other
stuff which is very controversial about conpression
and all this stuff which --

MR, ELLIOTT: Dr. Wallace?

CHAl RVAN WALLI S:  Yes.

MR. ELLIOTT: Not everybody has Cal -Sil.
It's not --

CHAI RVAN WALLI S: Well, | know, but if
they do --

MR. ELLIOTT: -- a given that every pl ant
has that probl em

CHAl RVAN WALLI'S:  -- those who have the
thin bed effect, can calculate --

MR ELLIOTT: Well, those that do --

CHAI RVAN WALLIS: -- a very sinple thing
wi t hout worrying about all this other stuff.

MR. ELLIOTT: Right. But the other stuff
woul d still apply to the plants without Cal-Sil.

CHAl RVAN WALLI'S: OCh, yes, | agree with
that. | agree with that. But those that have this
so-called thin bed effect, which mybe needs a
di fferent name, have a very sinple calculation to
nmake, it seems to ne. That's all they need to do.

And | think that mght help us a lot in
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figuring out which parts of this correlation we need
to worry about. But if they don't have the thin bed
effect, then maybe we do have to worry about whet her
you' ve cal cul ated the conpression right and all that
sort of thing.

MR. SHAFFER: | agree. There is a step
there that we should add in there soneplace that
specifically says what you just said.

CHAl RVAN WALLIS: Areyougoingtorewite
the SERin terns of these sorts of things that cone up
in these neetings?

MR. SHAFFER: | woul d anti ci pate maybe we
would add a little --

CHAl RVAN WALLI S:  See, this subcommi ttee,
" mnot sure what it's going to decide but we m ght,
as we have often done in the past, say you guys are
not ready to go to the full comm ttee because there
are so many things you need to fix up that you have to
go away and do your honmework and come back

That's what we do about many things. W
say you're not ready togoto the full conmmittee. But
it seems to ne that you' re probably going to say we
can't do that. W're driven by schedule. W have to
goto the full conmttee with what we've got even if

we can't defend it. That's not a very good state to
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be in because if you may then --

MR, JOHNSON: Dr. Wallis?

CHAIl RMVAN WALLI'S: -- you nay then get a
very critical letter fromus which I don't want to
wite.

MR. JOHNSON: We do feel we have to go to
the full coomittee. W are taking notes and we have
t al ked about a nunmber of areas where we expect to make
sone changes to the SE based on the input that we've
gotten today. | hope --

CHAI RVAN WALLI'S: So what are we going to
be reviewing at the full commttee then if you're
coming to that? Is this going to be sonething
different?

MR JOHNSON: Well, | think we'd like to
do it the way we did the generic letter where we cone
tothe full commttee with an addition to what we've
al ready given you sort of a red-line, strike out, if
you will, you know, here are some of the things that
we' ve done in response to the direction or the input
that we've gotten fromthe subconmttee. That's the
way | would try to approach that.

CHAI RVAN WALLI'S: But thethingisif this
changes -- seeif it changes significantly, we nay not

have tinme to eval uate the changes.
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MR, JOHNSON:. Yes, absolutely. | nean

that is trueif it changes significantly. 1'mhoping
we don't have to make significant changes to the SE

MR LU Dr. Wallis? This is Shanlai Lu
from Plant System | just wanted to add one point
there. And when we calculate the Cal-Sil, the head
| oss across the Cal-Sil bed, actually the Cal-Sil
itself has a certain percentage of fiber inside that.

It sinply reaches the sludgelimt for the
cases we observed fromthe tests. So it still has to
rely on the conpression -- conpressibility but you
reach the sludge limt.

CHAI RMAN WALLI S: It doesn't conpress.
It's already at the sludge limt.

MR. LU Yes, once you reach sludge limt,
you use sludge Iimt. Yes, you are right.

CHAI RVAN WALLI'S:  Yes but it's never not
at the sludge limt. Cal-Sil alone is always at the
sludge limt as | understand it. The fact that it has
fibersinit isirrelevant. Your assunption is that
it's always at the sludge limt. You never let the
Cal-Sil swell up to a bigger size than the sludge
limt.

You only bring in the sludge limt when

you start to add Cal-Sil to sonmething |ike Nukon
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which is conpressible as | understand it. So | don't
t hi nk you need to worry about -- and how many fi bers
are in Cal-Sil is conpletely irrelevant. The only
thing you care about is what's its SV that you put in

t he equati on.

MR HSI A This is Tony Hsia from
Research. | would like industry to help nme validate
t hat .

But | thought nost of so-called Cal-Si
plants, like Rob Elliot said, it's not -- a few of

them are Cal-Sil plants. But those who are Cal -Sil
pl ants, those also have fibers. So | don't know of
any plant inindustry, please correct meif |I'mwong,

that's 100 percent Cal-Sil and nothing el se.

CHAI RMAN WALLI S: No, |isten. | just
agreed, | think, with Bruce that the worst case is a
sandwi ch where a layer is pure Cal-Sil. | don't care

about anything el se because that's ny limting case.
So I'Il calculate that.

MR. HSIA: My questionis, you know, let's
find out if that's realistically the case.

CHAl RVAN WALLI'S: But it doesn't matter if
you' ve got sone fibers and things.

Well, I thought we'd already established

that in the discussion today. | think that's -- if
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t he sandwi ch has a | ayer whichis pure Cal-Sil, that's
what you got to calculate right.

MR LU Dr. Wallis, if you do have a
sandw ch-type phenonena, if you think about the debris
transport itself, when you have the Cal-Sil debris
com ng in, you never can guarantee you have one | ayer
of pure 100 percent Cal-Sil inside one |layer of a
sandwi ch.

CHAl RVAN WALLI' S: You' I | never have athin
bed effect if you don't have this conpression to the
sludge limt.

MR LU That's the --

CHAI RVAN WALLI S:  You won't have a sl udge
[imt unless you have enough Cal -Sil there.

MR, LU That's right. Well, we are goi ng
to talk about a sludge Iimt for the thin bed.

CHAl RVAN WALLI'S:  Well, maybe we'll talk
about that again. But | thought I was trying to help
you. And | thought that | saw your contractors
noddi ng and agreei ng when | sai d sonethi ng about all
you have to do with the Cal-Sil plants is assunme a
thin bed and calculate it and it's all Cal-Sil.

MR LATELLI ER: If 1 could add two
observations to this discussion, first of all, the

fiber fractioninherent tocalciumsilicateis part of
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what enables it to forma | ayer on an exi sting screen.
It's part of its internal support nmechanismthat |lets
t he bed form

The second point is that if Cal-Sil is
present in conbination with fiberglass debris, you
should not forget, you should not neglect the
contribution to head loss of the presence of that
fiber.

And perhaps that's part of t he
di sagreenment here of Dr. Wallis is sinply saying that
the head loss is dom nated by the presence of the
particul ate bed and that the sludge limt is -- the
characteristics of the sludge |imt need to be
accurately characterized. They need to be quantified
so that we can properly address head | oss acr oss bot h.

MEMBER SI EBER: But if youlimt yourself
tothe Cal-Sil, that's non-conservative because there
are ot her conponents.

MR. LATELLI ER: That's correct. You
cannot forget about the other constituents of a m xed
bed.

CHAI RVAN WALLI'S: But then you have the
guestion of howis the sandwi ch nmade up. Do you put
one | ayer down first and then another? Al right?

And | think we agreed that if you have a
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| ayer which is the sludge limt, that tends to
dom nate everything no matter whereit is. If it's on
top, or the bottom or inside the bed, it dom nates
ever yt hi ng.

MR. LATELLIER: What happens is if -- in
t he case that you postul ate where the cal ciumsilicate
is on top, that drives the underlying fiber to its
maxi mum conpressi on. But the presence of that fiber
i nduces an additional pressure drop. Now how it
conpares to the contribution due to Cal-Sil is a
matter of quantity.

MEMBER SI EBER:  But those head | osses are
added.

MR LATELLI ER: In that scenario,
certainly they are.

MEMBER SI EBER  Yes.

CHAI RMAN  WALLI S: But the thin bed
pressure drop i s not greater thanit would be for Cal -
Sil alone, is it?

MR. LATELLIER | don't think that there's
any di stinguishing features between the two cases.

CHAl RVAN WALLI S: Because we don't know
what it is for Cal-Sil alone because we haven't
answered for that. But | think, if I follow your

| ogi ¢ about the thin bed effect, although this isn't
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proven, your hypothesis is that it's due to a
conpression to essentially the sludge limt, whichis
what you'd get if you had Cal-Sil al one.

MR. LATELLI ER: That's correct. And
that's the i ntent of our recent series of experinents.

CHAI RVAN WALLI'S: Al t hough we don't know
what the SVis. W do knowwhat it is in what appear
to be these thin bed tests. And that's this 880, 000.
And the inference is that if we could do the tests,
this mght be the value for Cal-Sil alone.

MR LATELLIER: That's correct.

CHAl RVAN WALLIS: All right. So I think
we're getting there wuntil the staff indicates
somet hing el se. Wll -- so this head |oss
correlation, if it does have sone statements in it
whi ch are wong, shouldn't you say so?

MR WAGAGE: If it is wong, that's true.

But this has been used for BWR sunp performance and

there has --

CHAI RVAN WALLI S: Well, et me give you an
exampl e --

MR WAGAGE: Yes.

CHAl RMAN WALLIS: -- that if you take the
equation for the sludge limt -- and |I'm being very

specific inthe formula gi venin NUREG CR 6224 and you
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say let's take the case where we've got some Cal - Si
but there's solittle that it's not going to have any
effect at all. The equation predicts that the
fi berglass conpresses to the sludge limt, which is
the density of Cal-Sil

Wel |, how can fiberglass conpress to the
density of something which isn't even there? It just
makes no sense whatsoever. And if conpresses -- and
if you have to say well, we've got sone sludge froma
BWR, which is 65 pounds per cubic foot sludge limt,
but it isn't really there, your equation says that
your fiberglass conpresses to 65 pounds.

So sonmething which isn't there at all in
the equation |imts the conpressibility of the
fiberglass itself. Nowthis is so absurd. Andif you
derive the proper fornulation for the sludge limt,
this doesn't happen, you know?

Thi s i s sonet hing so obvious that it would
seemto nme it ought to be noted and maybe stated t hat
it's incorrect. Oherw se other people may use this
for some other purpose or even in this application,
the equation for the sludge |limt as it appears in
this NUREG may be used and nmy give absurd results.

And that is not sonething we really want

to see. And so |'m-- there nust be a way to say
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| ook, this equation cannot beright. It may be usable
over sone range because it may give a reasonable
approxi mation or sonething. W recognize that it's
not correct. And in future editions of guidance
maybe we can correct it or sonething.

But | don't think you can ignore, once
it's been pointed out, that an equation is not
physically correct. And in some limts, gives sone
absurd results. That's sonething that once it's been
poi nted out, | don't see how you could ignore it.

MR HSIA: Dr. Wallis, this is Tony Hsia
from Research again. | would like to put this whole
thing in perspective.

We can present, | think Cdint wll be
ready to present the applicability range of this
correlation. This correlationcannot be applied, 1"l
be the first one to admt, that anythi ng under the sun
you want to apply it to. That would be totally wong.

So what we need to do is clearly define
howthis correlation is devel oped, what are t he range
of parameters that should be used. And |leave it as
t hat .

You may be right. |'mnot even -- you may
be right to sone extreme cases which may or may not

happen. In real world, with 100 percent Cal-Sil and
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not hi ng el se plant that may not work very well. But
if you put in perspective, | would like to say that
based on what | have seen, this correlation is good
for a lot of applications. W just have to know how
and when to apply it.

CHAI RVAN WALLI S: This correlation is
being used for predicting what happens on a sunp
screen whenit's all Cal-Sil, whenthere's no Cal -Si |,
and everything in between. 1t's not, as | understand
it, being used for only one particular ratio of
particul ates to fiber.

MR HSI A | agree.

CHAl RMVAN WALLI S: It can be used for
everything, right?

MR HSIA: Wll, that was --

CHAIl RMVAN WALLIS: So if it gives absurd
results in part of this range, that has to be pointed
out .

MR. HSIA: | agree with that. That's why
|"msaying in reality, if there's no plant with 100
percent Cal-Sil everything else, we don't have to
worry about it.

| f, i ndeed, we haveidentifiedplantswth
100 percent Cal-Sil and everything goes to the screen

and if we can -- if we realize or identify the case
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which this correlation does not apply, we certainly
will identify that and make it very clear to the user.

CHAl RVAN WALLI'S: This is going to be in
t he revised SER?

MR. HSIA: | would recomrend that to the
NRR to do that if that is the case.

MR. LU This is Shanlai Lu, Plant System
Yes, that's the case and we define the application
range and the limt, and t hen anyt hi ng beyond t he t est
of the data, the range we defined, then the industry
has to validate the current use of NUREG CR 6224
agai nst test data.

CHAI RVAN WALLI S: So you are going to
qualify the use of this correlation rather than just
blindly accepting it?

MR SOLORIO Yes, Dr. Wallis, this is
Dave Solorio. Inthe version of the safety eval uati on
you have, we don't have that data in there yet so we
need to share it with Ral ph so he can share it with
the rest of you.

CHAI RVAN WALLIS: | just think that how
you qualify it wll probably require some nore
research because there are sone not insignificant
guestions about it.

And t he dat abase on which it's vali dat ed
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is avery sparse database with only certain ranges of
particulate to fiber proportions with certain ways of
| aying down the fibers and the Cal-Sil in various
orders. Andit's not sonethingthat really covers the
range of interest for LOCA anal ysis.

Soif youstart toget intothis-- if you
agree to start getting into this business of if
finding the range over which you can use the
correlation for what, you're going to get into a
research programof a year. And that's not, | think,
what you want to do.

So you maybe agreei ng t o do sonet hi ng t hat
you cannot do wi thout nore know edge. | don't know
how you do that.

MR. LATELLI ER: Coul d you clarify your
conment about it hasn't been tested in the range of
applicability for LOCA conditions?

CHAl RVAN WALLI'S:  Well, as | understand
it, youdidalot of tests. The only tests which seem
t o be consi stent enough to be correl atabl e were those
i n which you had one part of fiber and half a part of
Cal -Sil.

You had one part of Cal-Sil to tw parts
of fiber, did sonme experinents. There were sone

anomalies in sone of the experinents but there were
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sone experiments.

Now i f someone cones al ong and says | want
to apply this to a situation where | have five parts
of Cal-Sil to one part of fiber, which could occur,
they're just going to use the correlation.

There's no validation of that for that
particular ratio. They're just going to use it even
though it may be that some of the equations, for
reasons which my be valid or not, have been
guesti oned over that range.

So | don't see you have t he base for these
very small nunber of tests to extrapolate to all the
condi tions that are going to happen in a plant and say
the correlation is valid.

Nowif you had a wi der matri x or somet hi ng
and if correlation always worked with no fudgi ng of
t he coefficients, no adjustnent of anythi ng, you m ght
say -- you m ght have a better argunment. | just don't
see how you can say that you have good enough
t echni cal base to know --

MR, LATELLIER W actually --

CHAI RVAN WALLIS: -- the bounds of this
correlation as it applies to a plant. You do know
t hat you have to fix it up for certain situations even

in the experinents you' ve al ready done.
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MR JOHNSON: This is M ke Johnson. W

actual Iy had research keyed up to give a presentation
including, | guess Tony and other fol ks, about the
experi mental dat a.

CHAl RVAN WALLI'S: Do you want to do that
t omor r ow nor ni ng?

MR. JOHNSON: And | wonder when there is
a good tinme to do that.

CHAl RVAN WALLI S: | think t onorrow nor ni ng
we probably coul d nove al ong qui ckly because we have
di scussi ons of guidance where there's no guidance
unl ess |''m m st aken.

MR, JOHNSON:. Ckay.

CHAl RVAN WALLI S: That should take a
little time perhaps unl ess you have nore to say about
chem cal effects.

MR, JOHNSON: Maybe we can --

CHAI RVAN WALLI'S: Maybe you can do that
t onmor r ow nor ni ng?

MR, JOHNSON:. Ckay.

CHAl RVAN WALLIS: Ckay, go ahead.

MR, JOHNSON: Is that -- Tony, |I'ml ooki ng
around.

MR. HSI A kay.

MR, JOHNSON. Ckay? Does that work?
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CHAl RVAN WALLI'S: |Is that okay with the

Committee if we hear nore about that?

But this is data over a very limted
range, right?

MR. HSIA: W can do a presentation of
6224 correl ation --

CHAI RVAN WALLI S: For some of the
experiments done by LANL?

MR HSIA: That's right.

CHAI RVAN WALLI S: You can do that? That's
good.

MR HSIA: W can do it now.

CHAI RVAN WALLI S: You can do it now.
That' s okay.

MR.  HSI A: W are prepared to present
anot her tabl e t hat shows t he range of applicability of
di fferent parameters depending onthe material you are
faced with. That will give you --

CHAl RVAN WALLI S: Oh, that's a very
different thing. The correlation -- having success
with afewtests is very different fromsaying what's
the basis for extrapolating it to a lot of other
condi tions.

MR. HSIA: Fromthe test -- we have test

data to be able to validate that correl ati on for these
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applications. And these are recommended gui dance.

CHAI RVAN WALLIS: Ckay, are you going to
do that now?

MR HSIA If you would prefer.

CHAl RVAN WALLI S: That would be nuch
better than just tal king about it.

MR LU Okay. Let's do it now

CHAI RVAN WALLI S:  Ckay.

MR LU W prepared this set of
presentation in response to the ACRS cormments. So we
don't put it on the CT on this regular PC. W are
setting it up now

And one point | would make is that we do
not antici pate that beyond the testing data range and
then if you are confortable, then anybody can
extrapol ate the correlation of the application range
beyond the range we define. And that if they want to
use it, they have to do additional validation tests.

But right now we have done so many tests
so far, | think that's a good stepping stone for
anybody to wuse this correlation for further
appl i cati on.

MEMBER SI EBER. | saw snmoke com ng out of
that earlier.

MR, KROTIUK: Wiile we are setting that
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up, let me just introduce nyself. [I'mBill Kroti uk.
|"minthe OOfice of Research. And I'Il just --before
the slide cones up, | will just sort of introduce what
| will be presenting.

What | basically did is that using the
NUREG correlation for head loss, | used this
correlation to showthat the correlation, if usedw th
appropriate properties for the materials, SV plus
ot her properties, that it would match the test data,
sone of the test data | chose. some of the points,
sone of the test data would do that conparison well.

And t hen usi ng the boundi ng conservative
values for SV and other paraneters, that it would
bound t he head | oss that woul d be cal cul ated with the
correlation as conpared to test data.

Ckay, good. This is basically what |I'm
saying. And to do this also, | conpared the existing
correl ation, the proposed NUREG correl ation, to nore
theoretical forns of <correlation and they're --

basically it's called the Ergun equation and it's
listed in various books.

And nade sone adj ustnents with that to see
how a nore theoretical basis of formof equati on woul d

match the correlation that is proposed in the NUREG

So just to review what we have here, the head |oss
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relationship, and it is doing the cal culation using
the NUREG nethodol ogy, so it includes the
conpressibility effect. And basically that's the two
equations that are indicated there.

So what |I'mgoing to show is comparisons
to data for the NUREG correlation indicated there.
And | shoul d say that the correlation for head loss is
broken up into two parts. There's a |l am nar part and
a turbulent part.

So the first part onthe left of the-- in
t he NUREG correl ation on the left of the addition sign
is the lamnar part and the right side is the
turbul ent part.

| nodifiedit alittle bit to include the
NUREG correl ation for the |l am nar part and a f ormt hat
is specifiedinthe Ergun relationship. And the main
difference isis that the porosity inthe lower -- in
t he denom nator is an EQrather than a single porosity
val ue.

Next one. And then using this sane
nmet hodol ogy, | conpared it to the Ergun equation
which is again the theoretical basis of the equation,
for a «cylindrical-shaped debris and also for
spheri cal - shaped debri s.

These are the six tests that | chose j ust
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to conpareit. Three of themare just wi th Nukon data
and then three others are with the conbi nations of
Nukon plus Cal -Sil at various tenperatures.

Next. This is the first conparison. And
"1l just show all the conparisons just to show what
we have here.

The di anonds are the test data. The pink
linew ththe square is the strai ght NUREGcorrel ation
for the best estimate, nowthis is using best estimte
properties, to conpare with the test data.

The greenlineis the NUREGcorrelationin
t he | am nar regi ons and the Ergun correlationw th the
cylindrical debris. So I'lIl call that a nodified
NUREG

And then the blue line on the bottomis
the Ergun equation for the cylindrical debris
geonetry.

And the bottomline, which is sort of, |
guess, purple, would be the Ergun equation using
spheri cal -shaped debris. For this -- and, again, as
| indicated up here, this is for Nukon. So the SV for
t hat Nukon was 171, 000 one over per foot.

And the data basically -- | nmean the
correlations for the two NUREG and t he NUREG nodi fi ed

ver si on predi ct somewhat at | east a range of the dat a.
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CHAI RVAN WALLI S; | note the data are

above the correl ation.

MR, KROTI UK: That's right. There are
poi nts that the data are above the correl ation

CHAl RVAN WALLI' S:  They are all above the
correl ation.

MR LU But this case is the best
esti mate case.

CHAI RMVAN WALLIS: Yes, this is -- | just
note -- I"'mjust noting on this figure --

MR KROTIUK: Right, right.

CHAIl RMAN WALLIS: -- that the points --

MR KROTI UK:  Ckay, yes.

CHAl RVAN WALLIS: -- are all above the
correl ation.

MR. KROTI UK: Okay, there are points, yes,

agr eed.
CHAI RMVAN WALLI S: They are all above the
VEMBER S| EBER: Not all of them
MR. KROTI UK: Not all of thembut sone of
t hem

CHAl RMVAN WALLI S: Well, where are the
ot her ones?

MEMBER SI EBER: At the very end it | ooks
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l'i ke.

CHAI RVAN WALLI S:  Are those points, too,
although I didn't quite understand that.

MR. KROTI UK: Those are points al so.

CHAI RMAN WALLI S:  Those are points al so,

okay. So somet hi ng changes at eight feet a second or

sonet hi ng

MR KROTI UK:  Yes.

CHAI RVAN WALLI'S:  Ckay. " m sorry. I
didn't realize those were al so points. | thought they

were just defining the curve or sonething.

MR KROTI UK:  No, no --

CHAl RVAN WALLI S:  Ckay, okay.

MR. KROTIUK: -- those are points at the
end. | apologize if it the blue dianonds are not
totally visible.

CHAl RVAN WALLI'S: No, that's okay, that's
okay.

MR, KROTI UK: | nust say one thing alsois
that the value for the SV that | used here was the
best estimate value for SV that was reconmmended for
Nukon as the result of the Los Alanps testing. So
that's representative of that.

Ckay, next one. This is another test.

CHAl RMAN WALLI'S: Thisis atest with half
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as nuch fiber?

MR. KROTIUK: Wth half as much fiber.
The ot her one was, if | remenber correctly, 116 grans
of Nukon.

CHAl RVAN WALLI S: Ri ght . And this is
exactly half of nuch.

MR. KROTIUK: Right. And, again, using
the same value for the SV, the NUREG and t he NUREG
nodi fied correlation are predicting -- there may be
two points that are above but | nmean they're
predicting the trends basically.

CHAl RMVAN WALLIS: So if we conpare one
with the other --

MR KROTI UK:  Yes.

CHAl RMVAN WALLIS: -- inthe first one you
have a group of points that are above the curve and
some on it at higher velocity. And this one you have
poi nts on the curve and below it at higher velocity.

MR KROTI UK:  Yes.

CHAl RVAN WALLI'S:  So one coul d concl ude
that if you stack these two beds one on top of the
ot her, that you would not be getting the right val ue
because when you have twi ce as much you get a higher
val ue than predicted, which could be due to the fact

that the fatter bed conpresses nore than predicted?
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MR KROTIUK: That coul d be a functi on of

t he conpression

CHAl RVAN WALLI S: Because it seens to ne
that if you put one bed on top of another bed, the
| ower bed is subject to the pressure fromthe upper
bed so it conpresses nore.

MR. KROTIUK:  You could get a different
conpr essi on.

CHAl RVAN WALLI S: So there is sone
i ndi cation that even though the correl ation seens to
wor k that the conpression effect i s underestimated in
going fromone curve to the other?

MR. KROTIUK: | have to think about that
alittle bit. [It's not, you know --

CHAl RVAN WALLIS: Well, this is one of the
contentions in the wite up | gave you --

MR KROTIUK: Right.

CHAI RMAN WALLIS: -- is | had exactly the
sane -- that's the contention | had.

MR. KROTI UK: Right. Ckay.

CHAI RMVAN WALLI S: That yes, you m ght --
because, of course, it's based on data, you m ght do
a reasonable job with a set of data but when you start
saying did | get the conpression effect right, you

m ght start to --
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MR KROTI UK:  Yes.

CHAl RMAN WALLIS: -- it raises adifferent

guestion. And you get a different answer.

MR, KROTIUK: Right. And 1l -- let ne just
say right here that | in no way amoffering any valid
-- any -- howwould | say the -- I"'min no way trying
to validate the conpression equation. " m just

showi ng how the methodol ogy would conpare to test
dat a.

Wthin the Ofice of Research, we are
i ndependent |y | ooki ng at the conpressionrelation and,
you know, to try to determine its appropriateness
al t hough we haven't --

CHAI RVAN WALLIS: Wwell, for instance, if
you | ook at --

MR KROTIUK: -- finished that.

CHAl RVAN WALLI S: -- point six --

MR KROTI UK:  Yes.

CHAI RVAN WALLI'S: -- you have a | i ne whi ch
goes through five.

MR KROTI UK:  Yes.

CHAl RVAN WALLI S: And i f you | ook at poi nt
si x on the previous graph, it goes through ten, which
says it's twice the pressure drop --

MR KROTI UK:  Yes.
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CHAl RMAN WALLI'S: -- whereas the data are

up at 12 or 13 which is conpletely conpatible withthe
prediction of the conpressibility nodel that |
described in ny meno to you. So --

MR KROTIUK: Right.

CHAI RVAN WALLIS: -- |I'mnot discouraged
by this. | just sinply think that it nmay be that the
effect is not inportant. But trends here showi ng seem
to be conpatible with ny own feelings about the
conpressibility nodel -- well, not just feelings, ny
own deducti ons.

MR KROTI UK:  Yes.

CHAI RVAN WALLI S: So thank you. That's
very useful. That's very good.

MR, KROTI UK:  Ckay.

CHAI RVAN WALLI S: Nowyou' re goi ng to show
us some nore?

MR. KROTIUK: Right. Andinthis one, the
correlations, the NUREG and the NUREG nodified
correlation is under predicting the --

CHAI RVAN WALLI S: The hotter it gets, the
worse the under prediction it woul d appear.

MR KROTI UK:  Yes.

CHAI RVAN WALLI'S:  And you're going to use

it for even hotter water?

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

352

MR. LU Yes, withinthe tenperature range
we defi ned.

CHAI RVAN WALLI'S: So there's no concern
there that if you go from 70 to 125 that the
correlation under predicts a bit nore. And when you
start going to 200, there may be --

MR KROTI UK:  Okay.

CHAI RVAN WALLI S:  -- the under prediction
m ght be by a factor of 2 or sonething |ike that?

MR, KROTIUK: Let netry to just put this
inperspectivealittlebit isthat these first graphs
that | am showing is what | am termng as a best
estimat e cal cul ati on usi ng t he defi ned paraneters t hat
Los Al anps sai d woul d be representative of the fibers.

And in their report, they al so state that
they recomrend conservative val ues. And after |
present these best estimate, | will present results
from a conservative cal cul ati on using upper bound
val ues of SV --

CHAI RVAN WALLIS: So you're fixing up SV
rather than fixing up the theory?

MR KROTIUK: That's correct.

CHAl RVAN WALLI S:  Ckay.

MR, KROTI UK: SV plus -- there's also

densities, | nmean, but there's a couple conservative
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paraneters that would go along with that.

CHAl RVAN WALLI'S:  But the correlationis
goi ng to be used for water tenperatures of 200 degr ees
or sonet hing, whatever, 1907

MR, KROTI UK:  What's the range?

MR LU There will be a table in the next
set of slides we're going to show you regarding
exactly -- I think it's 75 to 125, sonething, that's
what we tested at this point.

CHAI RVAN WALLI S:  Ckay.

MR. KROTI UK: Ckay, let's go to the next
one. Now this is a conparison for the conbined
Nukon/ cal ciumsilicate. And, again, it's 100 grans of
Nukon, 55 grams of calciumsilicate.

And in this case, the NUREG and t he NUREG
nodified correlation falls within the data.

CHAl RVAN WALLI S: The two sets of di anonds
are for increasing and decreasing flow rate?

MR KROTIUK: That's correct.

CHAI RVAN WALLI S:  Ckay.

MR, KROTI UK: That is correct, yes. And
on the upper righthand corner, | am indicating the
val ues of SV that were used for both the fiber and the
particle. And particleis the Cal-Sil at this point.

The fiber is the Nukon.
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This is for different masses of Nukon and
calciumsilicate. The NUREGcorrelation is follow ng
the basic trends and with, | guess -- in this case,
it's pretty well within the data.

CHAI RVAN WALLIS: I n fact your 523,000 is
exactly what's in the Los Al anpbs report.

MR. KROTIUK: |I'msorry. Say again. The

CHAl RVAN WALLI S: The SV particl e that you
have - -

MR. KROTI UK: Right. The SV particles are
exactly what's in the Los Al anpbs report.

CHAI RVAN WALLI' S:  So you' ve redone their
cal cul ati on, okay.

MR. KROTI UK: Right. Gkay. And then the
| ast one is for, again, a different nass of Nukon and
calciumsilicate.

CHAI RVAN WALLI S: Ri ght . And | guess
we're concerned with things |like Test H, where you
needed to go to 880, 000 or sonething, to get effect of
t he hi ghest point.

MR. KROTI UK:  Yes. And, unfortunately, I
did not | ook at Test 6H and that's on ny back burner.
I will look at that one probably tonorrow

unfortunately.
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CHAI RMAN WALLIS: So | guess the nmessage

is that you get just about the sanme results as Los
Al anps?

MR, KROTI UK: Yes. And that's what |
wanted to show.

CHAI RVAN WALLI S: And that you use a
different kind of equation |like Ergun cylinder, it
seens to give about the same results as the NUREG
correl ati on?

MR. KROTIUK: For the Ergun cylinder it
will give the sane results about as the new
cal cul ation for sone of the applications, but not for
all of them |It's not straight across the board.

CHAl RVAN WALLI'S: But it's still using a
one mnus epsilon to the 1.5 rather than squared.

MR KROTIUK: For the | am nar portion.

CHAl RVAN WALLI S:  For the | am nar porti on.

MR, KROTI UK: For the |am nar portion.
Just for information, | did try to adjust that in
actually the lam nar portion that's with the 1.5 and
actually cameupwithalittle bit better result. And

| guessthat'sillustrated somewhat by the cylindrical

CHAl RVAN WALLI S: The pressure drop inthe

| am nar region, which | guess this is nostly --
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MR,  KROTI UK: Ri ght . Correct. It's

paraneter --

CHAI RVAN WALLIS: -- is proportional to
t he square of SV.

MR KROTI UK:  Yes.

CHAl RVAN WALLIS: So if SV goes from171
to 880 and you have to square that --

MR, KROTIUK:  Well, it's not 171.

CHAI RVAN WALLIS: Well, that's just is for
fibers alone. |1'mconparing --

MR. KROTI UK: Onh, okay. Right, I'msorry.

CHAIl RVAN WALLIS: -- fiberswith pure Cal -
Sil or --

MR. KROTI UK: Yes, yes, go ahead. Right.

CHAl RVAN WALLI'S: -- the thin bed --

MR, KROTI UK: Ckay, yes. Now | see.

CHAI RVAN WALLI S:  -- that assunes to 880,
so we're tal king about a factor of -- | don't know - -

MR. KROTI UK: A large factor.

CHAI RMAN WALLI S: -- 15 or 20 sonething --

MR, KROTIUK: Yes, it's a large factor.

CHAI RVAN WALLI S:  -- between one and the
ot her .

MR, KROTIUK: Right. It's alarge factor.

CHAI RVAN WALLI'S: So it's very inportant
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to get that SV right if you' re going to use it.

MR, KROTI UK:  Absol utely, yes. Ckay.

CHAl RVAN WALLI S: So | guess, likel said,
the real focus is on what shoul d you require people to
use for SVif you're going to require they use this
correl ation.

MR KROTIUK: That's right. And so you
have to define a specific range of applicability.

CHAI RVAN WALLI S: Ri ght.

MR KROTIUK: Okay. | think I said this
basically as | was going along. So let's go to the
next one.

VWhat | just now tried to indicate for
three tests, a bounding calculation using -- since
this is not the thin bed, this is a mxed fiber Cal -
Si| case, the recormended value for SVinthis caseis
600, 000 for the Cal-Sil.

And there are also some changes wth
regarding to densities. So this is just an
illustration of the changes that were made nowto the
nodel to try to --

CHAI RMAN WALLIS: To try to capture --

MR KROTI UK: -- show what --

CHAI RVAN WALLI S: -- to bound all the

points, is that --
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MR KROTIUK: That's correct. To bound

t he points.

| 1 ooked at the three tests, 6B, 6E, and
6F, whi ch are the conbi nati on of a Nukon and a Cal - Si
-- okay, let's go to the next one -- in this -- oh
yes, that's what | neant to say is that again | am
| ooki ng at the NUREG correl ation, the nodified NUREG
t he Ergun using the cylindrical -shaped geonetry, and
the Ergun using the spherical debris geonetry.

The key thing is that the Ergun with the
spherical, which spherical is always |ower than the
test data even using these boundi ng nunbers, and the
NUREG and the nodified NUREG are all very close to
each other -- are both very close to each other
They' re al nost i ndi stingui shable. There's just slight
di f f erences.

But in this case, you can see that it is
hi gher than the test data. The Ergun with the
cylindrical shape, it seens to fall apart and doesn't
foll ow t he basic shape of what is going on, what the
data i s show ng.

Okay, next. This is now for different
gram wei ghts of Nukon and Cal-Sil. Again, the NUREG
and NUREG nodified is definitely bounding the

nmeasurenents. In fact, it is higher
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CHAIl RVAN WALLIS: That's too high, yes.

MR, KROTI UK: Yes. And the Ergun
cylindrical, again, the shape is just wong. It
doesn't seem to hold up. And the spherical Ergun
equation is | ower.

CHAI RVAN WALLI S: So what's different
bet ween these two tests that have different SVs?

MR KROTIUK: Okay, |'msorry. These --
no, there's an SV for the fiber and an SV for the
particle.

CHAl RVAN WALLI'S:  Yes, | know that.

MR. KROTI UK: Ckay. Then I m sunderstood
your question.

CHAI RVAN WALLI S: | say when you use
600, 000, you're way above it, right?

MR KROTIUK: Right.

CHAI RVAN WALLI S:  But you showed anot her
graph which was the sane data which had an SV of --

MR KROTIUK: Five or whatever.

CHAI RMAN WALLIS: -- five or 400, 000.

MR KROTI UK:  Yes.

CHAI RVAN WALLI S: It went through the
dat a.

MR KROTIUK: That's correct.

CHAl RMVAN WALLIS: So it seens, again, this
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brings out the point that it's very inportant --

MR KROTIUK: Right.

CHAI RVAN WALLI S: -- because it's very
sensitive to what you use for SV.

MR KROTIUK: It's very sensitive to what
you use for SV and | have to admt that there were
al so sone changes nmade to -- based on t he reconmended
val ues, for some densities. But | think the nost
i mportant parameter is the SV.

CHAl RVAN WALLI S: Because what seens to be
happening in these tests is that in sone of them you
know, there are these junps --

MR KROTIUK: Right.

CHAI RVAN WALLI S: -- which seem to
indicate that the SV itself is changing through the
test. Now you have sone tests here where it's
snmoot her but there are other ones which have bigger
j unps.

MR,  KROTI UK: There are sone of that
nat ure.

CHAI RMAN WALLI S: Ri ght.

MR. KROTI UK: And the --

CHAl RVAN WALLI'S:  Now t hat woul d concern
nme a bit to have an SV which is changing through the

test.
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MR KROTI UK:  Yes.

CHAI RVAN WALLIS: And then if you | ook at
test 6H, it starts out as a very low SV. And then it
| eaps up to this very high val ue.

MR. KROTI UK: Yes, and that's,
unfortunately, the one | didn't |ook at.

CHAl RVAN WALLIS: Al right. GCkay. Well,
that's been very hel pful.

MR. KROTI UK: Okay. And | think I -- was
that the | east one?

PARTI Cl PANT: Yes, that's the | ast one.

CHAI RVAN WALLI S:  Thank you.

MR. CARUSO  The SV of 600,000 is the
value that's recomended for use in the mxed bed
configuration.

MR KROTI UK:  Correct.

MR, CARUSO But it also says it is also
i mportant to note that the calciumsilicate tested was
obtai ned fromonly one manufacturer. And that these
reconmendat i ons do not necessarily apply to all types
of calciumsilicate insulation debris.

You don't provide any guidance for
i ndi vidual s to determ ne whether their cal-sil isthis
cal -sil. And what they should do if they cannot

determ ne that their Cal-Sil is this Cal-Sil.
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MR. KROTIUK: Yes, that's a very valid

qguestion. And, unfortunately, I'"mgoing to have to
defer that response to sonmeone el se because | don't
have an answer.

MR. SHAFFER: Well, that's why we build
t he conservatismin there. That 600, 000 nunber was an
enhanced nunber over the 500, 000-type nunber which
actually matched the data. So when we came down to
reconmendi ng a nunber, we enhanced t he nunber sonewhat
to take care of these types of uncertainties.

MR. CARUSO Ch, so the 600, 000 nunber is

MR. SHAFFER: Has a built in safety
factor.

MR. CARUSO -- is intended to bound all
different types of calciumsilicate?

MR. SHAFFER: It has a safety factor to
try to conpensate for the unknown associated with the
different types of Cal-Sil. But obviously we only
tested one type of Cal-Sil.

CHAI RMAN WALLI S: Now't hi s 600, 000 appl i es
to m xed beds here. But then -- when does a m xed bed
becone a thin bed and this nunber becone 880, 000 or
what ever ? How does one change into the ot her because

they' re both m xed beds aren't they?
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MR. SHAFFER: They are but the m xed bed

is typically a case where the particles are not
generally interacting with one another. And the thin
bed i s t he case where the particles are nowin contact
with each other.

CHAl RVAN  WALLI S: But this is a
hypot hesi s?

MR SHAFFER:  Yes.

CHAl RVAN WALLI S: A hypot hesi s.

MR. CARUSO How does sonebody who is
applying this know when they have a thin bed
configuration or a m xed bed configuration?

MR. SHAFFER: The reconmendati on says t hat
they should assunme the thin bed unless they have
justifiable reasons to say they can't get a thin bed.

CHAI RVAN WALLI'S: So we're back to using
880, 000 unl ess you can justify using sonmething --

MR. SHAFFER: There are two possi bl e ways
they can justify not having a thin bed. If you go to

t he conpl ex strainer designs that we used in BWR, it's
i ke a stacked di sk strainer, all the testing that was
done there, they never achieved the thin bed.

And the general consensus was that you

woul d not get a thin bed on those type of strainers

for reasons that you couldn't get wuniformty in
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deposition across the convoluted screens. Ckay,
that's one possibility.

The other possibility is if they cone in
and they say our highest velocity is so |lowthat the
exi sting test data indicates youw || not actually get
into these high reginmes, they mght -- | nmean they're
saying i f you have exi sting test data and you can | ook
at it and say we're within this part of the test data
and you didn't get a thin bed, they m ght be able to
some way say --

CHAI RVAN WALLI S:  But you don't knowt hat.
You only have a thin bed for one condition really
which is test Hor a repeated test H  You only have
one experinment which is sort of anonal ous and gives
you this very high val ue.

So how can you ever use one experinment as
a basis for deciding what's the limt to sonme theory?
One experinent doesn't have any limts. It's just one

experiment. There's no limt.

MR. HSIA: This is Tony Shia. |'msorry.
This is Tony Hsia fromResearch. | would Iike to say
we live in a world of limted resources.

Unfortunately, they only used one type of Cal-Sil.
Even if you buy Cal-Sil fromthe same manufacturer,

di fferent batches may give you sone different -- cone
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up with sone different SVs. So --

CHAl RVAN WALLI'S: But this is a different
guesti on.

MR.  HSI A -- after all, this is a
gui dance. The guidance is for the user to realize
what is the strength, what is the weakness of this
correl ation.

CHAI RVAN WALLIS: Well, | was actually --

MR, HSI A: This is a range --

CHAl RMAN WALLI'S: -- asking a different
guesti on.

MR. HSIA: -- of applications you can use
to basically say if you have any doubt about your Cal -
Sil whether it fits to 880 or 600, 000, the user has to
take some risk -- responsibility, | should say, to
verify that.

CHAI RMAN WALLIS: So if he gets a m xed
bed, which has proportions that are significantly
different from two to one, he should do his own
experiments?

MR. HSIA: | don't think experinent isthe
right terml would use. | think he should verify the
SV.

CHAl RVAN WALLI S: Then he has to do

experi ments.
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MR HSIA Well, | don't know whet her t he

manuf acturer will be able to give you the SV as one of
t he nunbers they have.

CHAl RVAN WALLI S: And this 880,000 is
based on one test? And yet you're using it to |ever
everything they do, everything they do has to --
instead of the possibility that they m ght have an SV
given by one of your tests seenms to be rather
extraordinary.

MR. HSI A: That is extraordinary. And we
try to focus our attention and our energy on the
majority of the cases. And in all the plants we have
surveyed, we realize that the nost of the plants are
not Cal-Sil.

CHAl RVAN WALLI'S:  But doesn't it trouble
you? |'mastonished that you don't say -- you can't
really say limted resources or sonething. Thisis an
i mportant problem And if you only have tine to do
one test and it's not good enough, go back and do sone
nor e.

You cannot say that one test, you hang
your hat on one test.

MR. SHAFFER: It's actually three tests.

CHAI RVAN WALLI S: Duplicating the sane

conditions?
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MR. SHAFFER. Well, one's a duplicate.

And there's one test that was done after the report
was put out that is along the sanme |ines as the one
test you' re tal king about. And it happens to fall in
agr eenent .

CHAI RVAN WALLI S: But that's the one that
you showed nme yest erday?

MR. SHAFFER: It's the one | nentioned
t hat --

CHAl RVAN WALLIS: But if we | ook at that,
we're going to get into another anonaly.

MR. SHAFFER: No, not that test.

CHAI RVAN WALLI S: Are we allowed to
di scuss --

MR SHAFFER: It was not that test.

CHAl RVAN WALLI'S: It was a different one.

MR. SHAFFER: The test |I'mtal ki ng about
was a denonstration test that we conducted at the
| nt ernati onal Workshop. And it was along the |ines of
6H, just a higher mass ratio. So --

CHAI RMAN WALLI S: But you know what we
sort of |ooked at yesterday. And this seens also to
have sone other nessage to it, right?

MR. SHAFFER: G anted. That's a recent

test and we actually haven't analyzed it.
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CHAI RVAN WALLI S: But it mght have a

di fferent nessage? So if when you anal yze that you
m ght cone back and say this shoul dn't be 880, 000. W
found a test where it's sonething el se.

MR. SHAFFER: That is a concern.

CHAl RVAN WALLI'S:  Well, it seens to ne
that's not really a very good way to make a deci si on.
When you' ve got one test and soneone goes away and
does one nore test and gets quite a different val ue --

PARTI Cl PANT: Two points determne aline.

CHAI RVAN WALLI'S:  Two points determ ne a
line. But, you know, if you want to do a test for
anyt hi ng, the strength of steel or anything, you don't
do one test.

MR. LU That's the reason our positionis
this is just s stepping stone for the industry to use
t he experience and the procedure we devel oped.

CHAI RVAN WALLIS: | don't think it is. |
t hi nk you' re giving gui dance. You're not saying here
is a stepping stone. We're just beginning to
understand it. You guys must go away and under st and
it much better.

| thought you were giving gui dance about
this is the way to cal cul ate.

MR. LU Yes, but we are giving guidance
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for the testing range we covered at this point
Anything beyond that there is no -- nobody can
extrapol at e.

CHAI RVAN WALLIS: So, | see, if they have
Cal -Sil in proportionto fibers not two to one but one
to one, can they use your method?

MR LU Wiy don't we just get into that
appl i cation procedure and the test data range we have
al ready covered. That should at |east address your
concern.

MR HSIA: | still would Iike to stress,
Dr. Wallis, that nunber one, there are fewplants with
Cal-Sil. Nunber two, even the plants with Cal-Sil, a
ot of them are in the secondary side. The fiber
material is on the primary side. And we really don't
know exact |y what ki nd of proportion you're goi ng have
reaching at the screen.

So we're --

CHAI RVAN WALLI S:  Yes.

MR. HSIA: -- doing the best we can trying
to --

CHAI RMAN WALLI'S:  That's right. That's
t he whol e point. You don't know what proportion

you' re going to have there.

MR HSIA: That's correct.
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CHAI RVAN WALLI S: And you' re goi ng t o hang

it all on one -- so let's just talk about Cal-Sil on
this matrix of this newslide that you have here. You

have 600, 000 recommended, and 880, 000 for a thin bed,

although I still don't understand howyou know whet her
or not you've got a thin bed, I'mstill hung up on
t hat .

That's based on one test, 880,000 cones
fromone test. Right?

MR SHAFFER: As | said, it's one test.
There's one reproducibility onthat. Andthen there's
another test that is near that sane paraneter that
cane out with about the sane -- so it's not quite one
test.

MEMBER FORD: | have a question. Rob, you
nmenti oned that we keep pushing about the conparison
bet ween your theory and your observations. And you
said that the surprising thing at Barsi beck was t hat
the sunp clogged in one hour in conparison to the
cal cul ated or expected val ue of eight hours.

Now with these new algorithnms that you
have, have you done the what if question of trying to
determ ne what woul d have had to have been done in
that particular operating experience to get sunp

bl ockage in one hour?
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For instance, | thinking if you had
di fferent types of i nsul ati on com ng down at di fferent
times, could that explain it?

MR, ELLIOTT: W haven't tried to go back
and calculate Barsibeck, if that's what you're
t hi nki ng.

MEMBER FORD: | woul d have t hought that --

MR. ELLIOTT: It's not really prototypical
of our plants. It's a primarily m neral wool plant.
Mneral wool is not used in great quantities in
donesti ¢ BWRs.

MEMBER FORD: But in terns of nethodol ogy
it's inmportant, isn't it?

MR. ELLIOIT: Yes, but I don't think we've
actually -- unless dint or Bruce renmenbers doing it.
But | don't renmenber actually trying to run a
calculation on Barsibeck, not specifically to
reproduce that conbination of debris. But that was
the notivation for investigating high head | oss with
smal | anount of product.

MEMBER FORD: The reason why | go oh, when
you said it's not relevant to our reactors, | seemto
remenber that we went exactly the sane answer from
| icensees when we were asking about vessel head

penetrations and it's relationship to the French
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experience. They said they' re not the sanme as ours.

MR. ELLIOTT: Well, we al so don't have --

MEMBER FORD: -- but the methodology is
t he sane.

MR. ELLIOTIT: | don't think we al so have
t he ki nd of data you woul d need to be actually able to
accurately reproduce it. W don't have neasurenents
of how much debris was actually on the screens, you
know, once they cleaned it of and that sort of thing.

MEMBER FORD: So why did you say you were
surprised if you hadn't done the nethodol ogy.

MEMBER SI EBER:  They were surprised.

MR. ELLIOTIT: Oh, we weren't surprised.
They were surprised.

MEMBER FORD: Ch, they were surprised?

MR ELLI OTT: Their cal cul ati ons were t hat
they didn't expect to have to -- they actually had
back-flush designed into their systens.

MEMBER FORD: Ch, okay.

MR. ELLIOTT: Andtheir licensing basisis
t hat t hey woul dn't have to back-flush for ten hours --

MEMBER FORD: Ckay.

MR, ELLIOIT: -- in a LOCA okay? And
what they had here -- in a large break LOCA -- and

here they had a small break LOCA essentially, you
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know, stuck open safety relief value, and t hey cl ogged

the screens in an hour. That's what caught them by

surpri se.

MEMBER FORD:  (kay.

MR ELLIOIT: But we -- | mean we don't
have enough details about -- even if we tried to
reproduce that, | don't think we could because we

don't have enough i nformation.

And | don't think it was ever coll ected as
to how nmuch debris was generated, how nmuch actually
got down onto the screens because the one thing they
did do is they turned right around and they blew it
all off with back-flush

MR. SHAFFER: As the result of recent
comments and questions on head |oss correlation, we
have deci ded to add an addi ti onal subsection to one of
our confirmatory research appendi ces, Appendix 5, on
head | oss. And in this appendix, |'m presenting
procedures on how to apply the correlation, how to
validate it.

And |'ve started a list of existing
validation studies. Keep in mnd when you | ook at
this list that we've just started and it's not
conpl et e.

This first slide lists out the kinds of
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paranmeters you have to | ook at to have a quality test
for validating the correl ations.

You first have to recognize the
assunptions that went into the devel opment of the
correlation. First of all, it is afibrous debris bed
correlation with or without particulates. It assuned
a uni formthi ckness so when you run a test, you need
to obtain that uniformthickness.

|t assunes honogeneity, singl e-phase fl ow,
per pendi cul ar  approach  phil osophy. And the
correlation is not a transient correlation, it's a
steady state. So in the test, you need to achi eve a
guasi - steady state condition.

And I'd say nearly conplete filtration.
You dunp a certain anmount of particulate into the
system |If you don't get near conplete filtration,
you won't know how rmuch of the particulate is in the
free bed. So when you run a test to validate the
correlation, you need to address these kinds of
t hi ngs.

Next sli de.

CHAI RVAN WALLI S: You're assumng a
honbgeneous bed so this filtration is not somnething
where you lay down the fiber and then the particles

arrive later and form a filter cake on top or
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sonet hi ng?

MR. SHAFFER: The correlation was not
devel oped for a standard-type debris bed.

CHAl RVAN WALLI'S:  Right, yes.

MR. SHAFFER: Okay. This slide addresses
how do you use experinents to nmake determ nations of
the input paraneters are appropriate for the
correlation? First of all, the velocity, tenperature,
and debris mass i s a test paraneter so you knowt hose.

The densities you can obtain from sone
source, typically the manufacturer wll provide
densities. |If not, you can do sone sinple | ab bench-
type tests, volume displacenent, that sort of thing,
to cone up with densities.

The next thing that is starting to conme
out is the coefficient to the conpression function.
And i n the previous work, in 6224, we had coefficients
whi ch were applicable to Nukon. They al so seemto be
pretty good for other |owdensity fiberglass.

But you may have other materials, fibrous
materials, in which the coefficients nay need to be
t or qued. And in the NEl gui dance, they're
reconmending that you can adjust t hat | ead
coefficient.

Now i f you have test data where you test

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

376

fibrous insulation al one and you can al so neasure its
t hi ckness under various flows, you can then deduce
what these coefficients are for a particular fiber.
So we' re recommendi ng that in your newtests that you
actually try to do that.

CHAl RVAN WALLIS: Is there amatrix of the
t est basis for picking al pha and gamma fromt hi ckness
data? There's very little thickness data, isn't
t here?

MR, SHAFFER: There's very little but
we're anticipating there's going to be new testing
com ng up. And --

CHAl RMAN WALLI S: But we can use the
recent LANL report where they neasured thickness?

MR. SHAFFER: That i s one source of data.

CHAl RVAN WALLI S: Is there a better source
of data whi ch woul d per haps val i dat e al pha and ganma?

MR SHAFFER: Not that | know of.

CHAl RVAN WALLI'S:  So the best we have is
t hat LANL report?

MR SHAFFER: The LANL report.

MR. LATELLIER: And | shoul d enphasize
that those tests were not designed for accurate
t hi ckness neasur enents.

CHAl RMAN WALLI S: Well, thickness was
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recorded to a neasurenent -- to a recording of a
sixteenth of an inch. Sonmeone w ote down nunbers --

MR, LATELLIER: That is correct --

CHAl RVAN WALLI'S: -- within a sixteenth of
an inch and has said that's nmy best estimte of what
t he thickness is.

MR LATELLIER But | would not like to
endorse that nmethod for accurate --

CHAI RVAN WALLIS: But sonebody actually
made neasurenents and wote down nunbers that he or
she believed described what was seen or neasured.

MR. LATELLI ER That is true. But |
bel i eve we could do better than that.

CHAI RMVAN WALLI S: O course, you can
al ways do better

MR. SHAFFER Ckay. Moving on. After you
know this information, you know everything in the
correl ati on except the specific surface area. So you
take the head |oss, you adjust the area until the
correlation starts to replicate the head | oss data.
That gives you an i dea what the specific surface area
iS.

And we' re acknow edgi ng here that there's
ot her uncertainties in the correlation that

automatical |l y get subsunmed into that specific surface
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ar ea.

CHAI RVAN WALLI'S: Now suppose we took a
figure formthe LANL report where they calculated to
t he conpression and conpared with experinment and it
turned out that there was a | arge deviation. Wuld
t hat have any influence on you at all? O on the
staff?

MR. SHAFFER: Well, the figure fromthat
report seemed to showthat the conpression for the one
test that was denonstrated --

CHAl RMVAN  WALLI S: Yes, well, let's
recal cul ate that nunmber and see if it still works.

MR SHAFFER:  Ckay.

CHAI RVAN  WALLI S: Because |'m just
wondering, you know, if we're goi ng to hang our hat on
LANL data being the best for thickness, we'd better
per haps check it, all right?

MR SHAFFER: We coul d do that.

Ckay, if you're validating against test
data or you do not have this thickness data to
determine the coefficients for the conpression
function, it is possible to vary those coefficients
and t he specific surface area si mul taneously until the
correlation does a good job, it's deducing both of

themsinultaneously. It's alittle disadvantage but
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it can be done.

Next slide pl ease. Anal yti cal
determ nati ons of specific surface area, there's quite
a bit of discussion in the NEI guidance on doing this
with sinple formulas, four over dianeter for the
fiber, six over dianeter for the particul ates.

We have a good deal of concern about doi ng
that. For the fibers, it's not so bad because fibers
tend to be a lot nore uniform And certainly when
this is done for Nukon, it did a very good job. If
you do it for other | owdensity fiberglass di aneters,
it's probably pretty good.

But for sone of these nore exotic fibers,
there's a -- we have some concerns there.

For our particulates, using six over
di anmeter neans that you' ve got a dianeter. Now when
you have a postul ated particulate |li ke 10 m crons for
the coatings debris, there's no problem You' ve
al ready picked a single dianeter.

But now when vyou're talking about
realistic distributions where the distribution my be
in three or four size groups, you took a realistic
particul ate and you sifted it and you' ve got four size
groups, well, what dianmeter do you put into the six

over D?
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| f you use the mi d-range di aneter, you're
going to underestimate some specific surface area.
And we have --

CHAI RMVAN WALLIS: Cal-Sil, as you say at
the bottom is anything but a sphere because Cal - Si
doesn't look like a | ot of spheres.

MR SHAFFER: Ri ght. Cal-Sil is a
di fferent aninmal. I"m talking nore the standard
particul ates, which are rock hard.

| can point out here that if you use the
smal | est dianeter in each size group, you're going to
be conservative. But your problem is is in the
smal | est size group where you don't know what the
m ni mrum di ameter is.

CHAl RMVAN WALLI S: The snal | est si ze may be
al nost atom c.

MR. SHAFFER Yes. But still you have to
deci de which size group is going to get through the
filter bed. See, but when you get right down to it,
there's no substitute for actual head | oss testing.

CHAl RVAN WALLI'S: | like that idea.

MR. SHAFFER: Ckay. And the last bullet
on there is a concern about Cal-Sil. Cal ci um
silicate, the particles aren't rock hard |like sand.

They are made of this diatomaceous earth, calcium
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silicate, chem cal reactions, all that stuff.

And when you | ook at them under a sim
photo, they're kind of airy particles. And when you
put pressure on them it appears, in our testing, that
t hey deform

CHAl RVAN WALLI'S:  And yet they have the
sludge Iimt -- is the sludge limt after they deform
or before they defornf?

MR. SHAFFER Wl |, we have that si mphoto
that's inour Cal-Sil report. It's post test. Andif
you look at that, you can see that the Cal-Sil
particles are jamed one agai nst another and they're
janmed tight. And that nmeans that they have done sone
def or m ng.

CHAI RMVAN WALLI S: So that density that is
t hen greater than what you get froma settling test or
sonmething |like that?

MR. SHAFFER: Qur working theory, in ny
opinion, is that the sludge density is not a fixed
nunber for Cal-Sil. It depends somewhat on how nuch
pressure you put on it.

CHAl RVAN WALLI S: Oh, so Cal-Sil is
conpressi bl e? Thereisn't this nmagi cal sludge density
that it goes to?

MR,  SHAFFER: Wth Cal-Sil, it has a
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behavi or that does not match up with the formul ation
6224 because it was devel oped for particul ates that
are rock hard.

CHAl RVAN WALLI S:  Yes.

MR. SHAFFER: Ckay. So our gui dance was
aimed at trying to predict a bounding head | oss, not
in trying to predict everything that went on in
bet ween.

CHAI RVAN WALLI'S: But there could be a
yield stress for Cal-Sil if it'sthis friable sort of
di at omaceous earth which is made up of the skel etons
of small organisns livinginthe sea. Andit seens to
me it's very likely that it has a crushing sort of
yield stress or sonething. |It's not just elastic.

MR, LATELLIER: But let me interject that
al though that behavior may be true, we are only
interested in a relative range of --

CHAI RVAN WALLIS: | know.

MR. LATELLI ER: -- head loss which is

i nduced by the --

CHAl RVAN WALLI'S: | agree.

MR. LATELLIER. -- drag on the --
CHAl RVAN WALLI'S: | agree.

MR LATELLIER -- particles.

CHAI RVAN WALLI S: | agree but | guess what
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"' mlearning hereisthat Cal-Sil, which was descri bed
as if it had a sludge density probably is still
conpressible so it doesn't really have a hard sl udge
density |like rust. And there still needs to be
per haps sonme work done defining if and how Cal -Sil
does deformif you' re going to nake cal cul ati ons for
Cal -Sil plants.

MR. LU Even though the Cal-Si|l m ght be
conpressi ble, but the total out of H or the nmaxi num
head | oss, that's actually very interestingw thinthe
range of fromzero to 25 feet head loss. So within
that range, and then if we take an average, that
shoul d be sufficient for us to confirmthat.

CHAI RVAN WALLI'S:  So you have faith that
up to 25 psi is not enough to cause any significant
deformati on of the Cal-Sil?

MR. LU Again, it will be based on test
dat a.

CHAl RVAN WALLI S: It's based on test data?
Have peopl e actually nmeasured the conpressibility of
Cal-Sil?

MR. LU No, what |I'msayingis that again
based on test data for the head | oss, |I'mnot saying
t hat we have a neasure for the conpressibility of the

cal cium particle.
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CHAI RVAN WALLI S: And the head |oss --

well, the head loss that -- the claim that you' ve
reached this sludge density is based on the
intricacies of this head loss correlation and the
conpressibility and so on. And a predicted density of
some sort. It's not sonmething that's neasured.

VR. LU: It's the limt of the
conpressibility.

CHAI RMAN WALLI' S:  This sludge density to
me is sonmething which is always deduced as a reason
f or sonet hi ng happeni ng rat her than actual | y neasured
by itself as happening in an experinment.

Wat is all this noise that keeps
interfering? W still connected? Let's disconnect
our phone. W' ve been on the phone. Sonmeone's been
listening in all along here.

MEMBER SI EBER:  Apparently not.

CHAI RMAN WALLIS: Ckay. So --

MR SHAFFER:  Shoul d we nobve on?

CHAl RVAN WALLI S:  Yes.

MR. SHAFFER: Next slide. kay. Thisis
the start of a list of validations that have been
done. It's -- I"'msure a |ot of you out there know
that it's not conplete but we're going to be working

on conpleting it.
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CHAI RVAN WALLIS: | think it's very good.

Now if we | ook at what we were presented with half an
hour ago, it appeared as if 125 degrees gave data
whi ch were significantly above the correlation.

So maybe for 125, the SB is 200,000 or
sonmething. | don't knowwhat it is. But there seened
to beatrend with tenmperature which is not reflected
in your table here. You sinply say it's 171, 000.

But if we | ooked at that experinent which
was presented to us alittle while ago, one m ght be
led to fit it with a somewhat higher SV at 125
degr ees.

MR. SHAFFER: For the Nukon, that's been
tested in several test studies. So | wouldn't go to
just that one test that we were | ooki ng at before but
t he breadth of the Nukon testing because this was done
when we were doing the BAR work. And there was a | ot
of Nukon dat a.

CHAI RVAN WALLI S: Okay, well, | | ooked at
6224 and | noticed that Nukon processed different
ways, chopped up different ways, and so on, seened to
give a significantly different pressure drop. And
you're saying there's only SV that describes all of
t hose things for Nukon?

MR SHAFFER  Yes.
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CHAI RVAN WALLI'S: But then what do | do

with those curves which show that the way it's pre-
treated changes this pressure drop?

MR. SHAFFER: Well, sone of those curves
may al so have experinental errors into them --

CHAI RVAN WALLIS: Oh.

MR.  SHAFFER -- that need to be
consi der ed.

CHAl RVAN WALLI S: Suppose | | ook at French
data on Nukon, do | get the sane answer?

MR. SHAFFER: You should do. W haven't
done t hat.

CHAI RVAN WALLI S:  Shoul d do? But they're
concerned with the sanme problem

MR, SHAFFER:  Yes.

CHAI RMVAN  WALLI S: And there is an
i nternational database |I understand?

MR SHAFFER There's one referenced
t here.

CHAl RVAN WALLIS: It's been referenced,
yes.

MR. LU We have not heard of that yet.

CHAI RVAN WALLI S: Are you satisfied that
this 171,000 is descriptive of Nukon in France?

MR. SHAFFER: Well, the 171,000 is pretty
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cl osely four divided by the di ameter of those fibers.
And in our testing, it works well.

CHAI RVAN WALLI'S:  Well, you see what |'m
getting at? Just sayingit's 171,000 doesn't tell ne
much about how it varies from place to place or
preparation to preparation and so on

And if it does, as | saw in 6224, |
t hought | saw different curves for different ways of
preparing the fibers. Then the question is well
whi ch one of these am| going to use for a LOCA?

MR. SHAFFER: You're going to use the
171,000 for all --

CHAl RVAN WALLI S:  Ckay.

MR. SHAFFER: -- types of Nukon.

CHAl RVAN WALLI'S:  Because that's the one
that's been approved.

MR SHAFFER: Now - -

CHAl RVAN WALLI'S: That's the wonder of
regul ation. You can | egislate.

MR. SHAFFER Yes. Now we have studied a
nunber of these Nukon debris tests. And that 171, 000
is a reliable nunmber.

CHAl RVAN WALLI'S: Is it conservative? Is
that the idea? It's conservative?

MR. SHAFFER: It does a pretty job of
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predicting the Nukon data, not necessarily bounded,
but it goes right to the mddle of the data.

CHAl RVAN WALLI S: Okay. Well, maybe this
is -- you know, maybe we don't have tinme to do this.
But if we had tine, | would want to | ook at sonme of
t hese curves in the classical NUREGreport where they
seemto give different results for different Nukons.

MR. SHAFFER: But the other point | would
make is that we're not going to be seei ng Nukon al one
in the plants. There will always be particul ates
enbedded in that Nukon. And the particulates --

CHAI RVAN WALLI'S:  So you' re changing the

conver sati on.

MR SHAFFER -- are going to drive the
head | oss.

CHAI RVAN WALLI' S:  Now we' re t al ki ng about
what the value i s for Nukon al one. | thought that was

what we were discussing. But | don't think we have
time to go into all this. It's just one of those
concerns that | had and | can't find in reading this
NUREG t hat t here seened to be di fferences dependi ng on
how it was prepared. But you are sure that that
doesn't matter?

MR. SHAFFER | do not believeit matters.

CHAl RVAN WALLI S:  Ckay.
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MR SHAFFER: And | believe that nunber is

one of our better known and validated nunbers.

Now we have sone validation on Koawool,
Transco, and a little bit on Mneral Wol. Let's go
to the next slide. Ckay. Here are sone of the
particulates for which we have sone validation.
Qovi ously, iron oxide corrosion products was studied
extensively in the BWR resolution. And we have
183, 000 for that nunber andit's been validated pretty
wel | .

MEMBER S| EBER:  But that's not generally
applicable to PWRs?

MR. SHAFFER: That's correct. But here
we're going to try to list all of the validations.

MEMBER SI EBER.  Ckay.

MR SHAFFER: Ckay? Now we've been
tal king al ot about the cal ciumsilicate studies. Now
we' ve taken sone criticisnms, we've got a coupl e points
to address, and -- but aside fromthat, | think we've
got some pretty good validations here.

There's also one here called |atent
particulates. And this is another one that's turned
out very well. And what happened here was t hat we had
sone pl ants vol unteer to coll ect debris inthe plants.

And we sent that to Los Al anbs where they have a | ab
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t hat can handl e radi oactive debris.

It was characterized in terns of size
groups, specific gravity, and so forth. Those
characteristics we constituted a surrogate fromsand
and dirt in quantities that we could do head | oss
testing on.

And can we go to the next slide? Bounce
on dowmn a little ways. Keep going. There we go.
Okay, this is a table of results from that study.
We' ve got three sizes groups, 500 to 2,000 mi crons, 75
to 500, and less than 75. And this dirt has a pretty
high fraction to rel ease small stuff because there's
a clay conponent in there that breaks down, okay?

And we have the mass fractions for each
Ssize group that cane fromthe LANL study. So we have
our recipe or our formula, okay?

In the head | oss testing, we tested each
one of these groups separately and we tested the
reci pe. And deduced a specific surface area over here
in this colum fromthe head | oss data.

Then if you back out an effective
di aneter, it's over hereinthis final columm, nowif
you conpare that effective dianeter with the size
range, you can see that it fits in there pretty well.

Wat's nore, we can take the three groupings and
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reconmbi ne themusing our formulas and get the recipe
nunber pretty close.

Now this stuff is docunented in our
reports but it is an excellent validation of the NUREG
6224 correlation and it provides guidance to the
| icensees on how to address their own particul ates.

Now i f perhaps you' ve conme up with the
same sort of reci pe and can use this 106, 000 nunber or
per haps you do analytical refinements and you say
okay, these two course sands are not going to get
there, you're just going to have the |l ess than 75 on
t he screen.

And that would give you some idea well,
t hen you' ve got to back up and use t his 285, 000 nunber
for your specific surface area.

So we have validated on a realistic and
conpl i cated approach here. And we provi ded gui dance
on light and debris at the sanme tine.

CHAl RVAN WALLI S: | found the figure |l was
| ooking for. It's in this NUREG 6224. It says
conparison of existing head correlations for pure
Nukon. It gives four curves for fibers and shreds and
air blasts and so on. You've probably | ooked at that.

And it gives different curves, which

differ by factor of alnobst ten at the sane velocity.
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Head | oss predicted differently for fibers and shreds
and air Dbl asts.

MR. SHAFFER:. Which figure --

CHAl RVAN WALLI'S: Now i s this because the
experinment was bad or that it was -- is it because the
fibers are somehowdifferent inthe different tests or
sonet hi ng?

VWhat do | do with that sort of evidence
when | see that there are four correlations -- there
seemto be five correlations actually -- for these
different conditions which differ by so much. Wat
should I conclude there? And how does your 171, 000
fit in there?

MR. SHAFFER: That's a question, | guess.
| need to go back and review that in order to answer
it. | haven't seen that docunent in a while.

But in any case, the debris bed formation
that is going to give you the higher head |osses
shoul d be the one that comes out the nost uniform
And that ought to be the one that forns one fiber at
atine. And that's the kind of debris bed we studied
in the Cal-Sil study. And the 171,000 worked out
pretty well there.

So maybe sone of those debris beds where

you' ve got |arge chunks conming in are not actually
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wel | forned and there nmay be some, you know, holes in
the debris maybe. W can | ook at that and come up
with an answer to that question.

CHAl RVAN WALLI S:  Ckay. Thank you.

MR. SHAFFER: But the answer is that the
171, 000 should be conservative for the debris beds
that are formed really uniform

MR. DINGLOR Could | ask one question?

CHAI RVAN WALLIS:  Coul d you stand up and
identify yoursel f please?

MR DINGLOR: This is M Dinglor. ['d
like to ask a clarifying question on one of the
tables. It has the tenperature range and the velocity
range. Is the clarification if |I'm 59 degrees, |
can't use it? Andif I'm126, | can't use it for the
i ron oxide?

And if ny velocity is less than .15,
you're saying | can't use the correlation? 1Is that
what this table tells ne?

MR. SHAFFER That tells you the range of
paraneters as they were tested.

MR. LATELLIER: | need to weigh in on the
i ssue of determininglimts of applicability. | think
there's a desire, in fact a very critical need that

our correlation be practical.
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It has to have enough physics to capture
t he behavi or of several variables, tenperature, for
exanpl e, the viscosity effect, the velocity effects,
the thickness of the debris beds. And to maybe a
greater or | esser extent, the conpositionasit varies
in mxed beds. Those four things we have to have sone
confidence in its ability to extrapolate or
interpell ate between the test conditions.

Now as applied classically in recent
years, the insulation type or the debris type that's
in question, that drives the specific values of the
free paraneters in the nodel. And that's what we've
al ways enphasi zed the need for test data for.

Now if there are anonmalies in our test
data that do not capture the trends in these four
physi cal paraneters, then we need to rectify that
rather than trying tolimt ourselves, as M. Dinglor
points out, to a very narrow range of tenperature
because that's the only test that exists.

| don't think we've served t he purpose of
practicality if wetry todothat. It would be to our
much greater benefit if we resolved the disparities
that we see with regard to these four vari abl es.

MR. LU Yes, the table rel eased here is

just for the test data we have collected so far. And
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in terns of application range that would be put into
the SER and we' |l consider just what Bruce just said
and what exactly the range we can conmit on.

But i f anyt hi ng beyond t hat range, once we
i ssue SER and if you want to use the correl ati on, you
have to validate that.

MR. CARUSO. So the answer to his question
isif it's 59 degrees, the answer is you can't useit.

MR LATELLIER Al the LOCAs are nuch
beyond that so what's the point?

CHAI RVAN WALLIS: Well, it's never going
to be 59 degrees but it mght be 130.

MR,  ARCHI TZEL: They're all above the
upper end. They're all 220 or sonething |ike that and
stop at 1907

MEMBER SI EBER: M cr ophone?

CHAl RMAN WALLI' S: Everythingis beyondthe
range in the sunp.

MR DINGLOR That's right.

CHAIl RVAN WALLIS: So | don't really |ike

this graph at all, this matrix at all.
MR. DI NGLOR: ["ll go back to Ralph's
question. |'ma very sinple guy, yes or no. Is this

table going to be in the SER and then | can't use it

if it's 59 or 126? |I'ma sinple man.
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MR. SHAFFER: This is Tony Hsia from

Research. Although | did not check all the data, but
| -- based on sone of the other evidence |'ve seen, |
don't think we can categorically say you' ve got .14
velocity feet per second or .16, you cannot use this
table. | don't think that's what the intent is.

CHAI RVAN WALLI'S:  Okay but there's still
sone range over which they cannot use it presumably.
And they need to know what it is. |'ma sinple man,
t 00.

MR HSIA: Yes. The intent --

CHAI RMVAN WALLIS: |'ve been very sinple
al | day.

(Laughter.)

MR. SHAFFER Thank you very much. We're
in the sanme arena.

CHAI RVAN WALLI S:  Ckay.

MR. SHAFFER But the intent of this table
is really to denonstrate that the staff and its
consultants have done enough work to be able to
generate its validity of this correlation to be able
to demonstrate it. And | don't think we should be
cutting --

CHAI RVAN WALLI'S:  You see that's anot her

evi dence that you may not be ready to nmake a deci sion
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because you may not have really thought out what
you're going to accept for tenperature ranges and
t hi ngs.

MR. DINGLOR So are you going to put a
table like this in the SER that has a tenperature
range limtation on it?

MR HSIA: That is our current intent.

CHAI RVAN WALLIS: | think that woul d be
fatal because they can't use any of this because nost
of their sunps are hotter than that.

MR. LATELLIER: Yes, | nean | think we've
said a couple tines that we're going totry to put --
we're going to put inthe S-track, we're going to put
inthe SElimtations so that |icensees know how to
apply it. And you don't have it today.

My understanding is we' ve al ready started
work on that. W' ve seen sone of it. And we need to
-- we're going to have that work wapped up in the
next few days, | guess, is what we're saying.

MR SHAFFER: This is true with any
guidance that the NRC gives. If it's too
prescriptive, we get into the problemyou just asked,
what about .1 feet per second over? That is not the
intent of this table.

| f we don't have this table, the question
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beconmes wel |, you have no idea what the range should
be. Sol'dliketostill say |l firmly think the staff
and its consultants have done a credible job of
presenting this information to the user. And --

CHAI RVAN WALLI S: It doesn't help. It
doesn't help. It doesn't help. They may have done
good work. But if it isn't usable by the industry, it
i S usel ess.

MEMBER SIEBER:  Well, it sounds like the
SE that has been sent to us for our review is not
conpl et e.

MR CARUSO. And it |l ooks |like the data
that they're about to put in is not useful.

MEMBER SIEBER: Well, it depends on what
they put in. If we don't have it in front of us, we
can't reviewit. And can't make a decision as to --

CHAl RVAN WALLI S:  Ri ght.

MEMBER S| EBER: -- whether it's good or
not .

MR CARUSO Wwell, we have --

MEMBER S| EBER: But it's an essential
pi ece --

MR CARUSO -- we have sone nunbers --

MEMBER SIEBER: -- to do the job.

MR. CARUSO. -- we have sone nunbers ri ght
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here and references for them

MEMBER SI EBER: No, that's not the nunbers
really. This is test data. The nunbers that really
need to be in the safety evaluation is the applicable
range, whether it's based on the endpoi nts of the test
data or not. They may be different. There nay be
some way to justify a greater range than the test data
now support.

MR, CARUSO Wll, that's interesting
because they -- | thought we just heard an argunent
that said they wrked wthin +the range of
applicability, whichis generally, fromny experience,
within the range of the --

MEMBER SI EBER. O the data.

MR. CARUSO -- test data. Andif youtry
to go outside of the test data, then you have to nmake
some sort of a bridge argument, which we have not
heard so far, which says that it's good beyond 125 up
to 250 degrees.

MEMBER S| EBER: So it's not useful to
solve the practical problemin PW sunps since they
all run hotter than that.

MR CARUSO  Yes.

MEMBER SI EBER:  And so what are we doi ng

now?
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MR. CARUSO That's a very good questi on.

MEMBER SI EBER.  You know we have a safety
evaluation that really can't be used.

CHAl RVAN WALLI' S:  Thi s nunmber 880, 000 was
eval uated at 110 degrees. Does that nean that it's
only valid at exactly 110 degrees? O is it valid
over a range?

MR. LATELLIER  Who knows? But the basic
physics equationis the correlationis formul ated has
inmplicit an understanding of the tenperature effect
t hr ough vi scosity.

CHAl RVAN WALLI'S:  Not for one test with
one anonal ous result which you don't know-- it m ght
be attributable to tenperature. You don't know what
it's due to.

MR LATELLIER.  And | acknow edge that
t hose anomal i es need t o be resol ved because we do need
a correlation that's practical over the range of
applicability.

VEMBER S| EBER: Yes. And an inplicit
statement of what that range is is not sufficient. It
has to be explicit.

VMEMBER RANSOM | agree with Bruce. I
think the staff would need to use these range of

paraneters to do a sensitivity study and see how
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sensitive they are. If they're not sensitive up to,
for exanple, the tenperature of 125, that may not be
an issue.

If it is extrenely sensitive, that's the
pl ace we need to highlight.

MEMBER SI EBER: | think that's an approach
but that nmeans the work is not conplete.

MR. HSIA: No, we can do that anal ysis.

CHAI RVAN WALLI'S: | think you're going to
ask the -- you're actually asking the licensee to do
tests if he has Cal-Sil at the tenperature which he
expects over a range of bed thicknesses and vel ocity
in order to find out what this SV is.

Soyou'rereally putting all the burden on
hi m because you don't knowwhat it is for 200 degrees
with different velocity and a different fiber to
particul ate mass ratio. You have no idea what it is.

So it's all a burden that's now on the
licensee. That doesn't -- isthat really your intent?

MEMBER SI EBER  Yes.

CHAI RMAN WALLI S: What ki nd of guidanceis
t hat ?

MR,  CARUSO And if he makes enough
experinments to determ ne that, he doesn't really need

the correl ati on.
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CHAI RMAN WALLI S: If he does all the

experiments, he doesn't need the correl ati on anyway,
that's right. Absolutely.

MEMBER SI EBER  Yes.

MR LATELLI ER | think the staff has
al ways enphasized that there is such a variety of
insulation types that there wll always be sone
uncertainty in the basic physical properties and how
they're treated. And that the industry, in some cases
it's appropriate for themto assune sone burden for
characterizing those uni que types.

CHAI RVAN WALLI S: Well, | think we need to
hear fromNEl and the i ndustry about their reactionto
this SERin the formin which it finally takes.

MR.  CARUSO Unfortunately, it doesn't
appear that it's final yet.

CHAl RVAN WALLI S: So --

MEMBER SI EBER:  Ri ght.

MR. CARUSO It appears to be a work in
progr ess.

MR. JOHNSON: Yes, we're | ooki ng at havi ng
Resear ch provi de sone sensitivity information onthis
information | guess very quickly, right?

MR. SHAFFER: | think days.

MR, JOHNSON: Wthin days. I'malittle
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bit troubled by the notion that because it's not al
done we can't nove forward. And maybe | can talk to
that some in my closing. But | think that is a theme
that | have heard throughout the day that really
troubl es ne.

Recal | that, you know, we're tal ki ng about
an accident that is -- it's going -- an initiating
event that is extrenely |l owlikelihood. W' re talking
about that, for exanple, the situati on where nost PWRs
have been revi ewed for | eak before a break. And so we
already know that for the biggest ruptures in the
bi ggest pi pes, we expect them to |eak before they
br eak.

We're | ooking at a situation where if the
break is in the small pipe, we don't expect, in nost
cases, that even recirc wll be required. For
exanple, we're looking at a situation where in the
analysis there is already a margin in the analysis
specifically with respect to net positive suction head
or containnent back pressure, for exanple, in the
cal cul ati on of net positive suction head.

And so we're looking at an issue that
needs to be addressed. But we're | ooking at an i ssue
that is of low likelihood. And we've nade the case

that, again, we need to get onwth this but that it's
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of low |ikelihood.

CHAI RVAN WALLI S:  What you say, M chael,
is true. But it has no relevance whatever to the
guestion of what does the |icensee do when asked to
denonstrate conpl i ance or what ever wi t h 5046 under t he
present rules? Wat cal culations can he make? And
what assunptions is he allowed to make?

MR JOHNSON: Absol utely.

CHAI RVAN WALLI S: It has nothing to do
with it being an unlikely accident.

MR, JOHNSON: Absolutely. | actually --
| wasn't really -- | had sone nore to ny thought. And
t he t hought goes to t he point that you're maki ng whi ch
is -- so then -- but we didn't stop with this fact
that this accident is highly unlikely.

We said, well, you know, given that, we
still need to cone up with an eval uati on net hodol ogy
that has sufficient rigor, that has sufficient
conservatism and we've tal ked throughout the day
about areas of the analysis, the evaluation that are
conservati ve.

And, in fact, one of the things that |
think inpressed the Subconmittee in the June
presentation by the industry was the areas of

conservatismin the evaluation. And we tal ked about
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it and I know we had a | ot of discussion about the
break | ocation and we picked the worst |ocation. O
course 5046 requires that you pick the worst | ocation
for debris generation.

We tal ked about the zone of influence.
And | know that there's a concern about whether the
spherical zone of influenceis, infact, conservative.
W believe that it is.

W' ve tal ked about transport and every
case, and, in fact, there's a table in the SE that
| ooks at the conservatisns in the analysis. W think
that the way in which transport is handled, in fact,
is appropriately conservati ve.

W t al ked about two phase, this two-phase
jet. And | know there's some concern about the two-
phase jet and the single jet. And there was a | ot of
push back, | think, in ternms of why 40 percent --
whet her 40 percent was the right nunber

But in the end, we've approached this
eval uation to add conservati smto be boundi ng not with
rigor, perhaps not with a lot of -- in an anount
that's overly precise.

But, again, | woul d make t he ar gunent t hat
| don't know that we need to be able to be precise to

develop a fix to the problem that exists with PWRs

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

406

that noves us to a place that is better than we are
t oday, that addresses the vulnerabilities.

And | just worry that -- | worry that
we're losing sight of that as we dig in on each of
t hese individual aspects of the analysis.

Now | don't -- having said that, |I'mnot
maki ng the point that we don't need to do nore. W
certainly need in the guidance to provide for the
i ndustry and provide for individual I|icensees the
capability to not have to do extensive tests and, you
know, |'m bothered by that as you are bothered by
t hat . And we're looking to address that in the
eval uati on.

But having said that, | think, and
hopeful | y, again, hopefully we've got another half a
day to try to convince you. But | believe that we're
comng out in a place that enables us to wal k away
from this with a product that can be taken by
licensees and their contractors to |look at how to
eval uate their sunps to resolve the problem

MEMBER KRESS: | n order to dothat, you're
going to have to back off onthis restriction that the
correlation can only be used over the range of the
test data. And | don't know how you're going to do

t hat .
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MEMBER SI EBER:  You' ve got to say that in

t he safety eval uation.

MR JOHNSON: Right.

MEMBER S| EBER: As opposed to letting
people inplicitly assune it.

You've got to say sonething. It's
inconplete the way it is regardl ess of how rare and
unlikely the accident is going to be. And how hard
we' ve wor ked so far and, you know, we have this and we
have that, we're still mssing a piece.

MEMBER KRESS: And it doesn't have to
recogni ze that there's alot of conservatisns inthere
unl ess one can nake use of that information in sone
way .

MEMBER SI EBER  Yes.

CHAI RVAN WALLI'S: And if you're going to
extrapol ate this correl ati on way beyond t he range, and
based on a few data points, then you' re going to have
to justify doing sonmething |like that.

MEMBER KRESS: Yes.

MEMBER SIEBER: | think there's nerit in
pursuing the sensitivity anal ysis suggestion.

MEMBER KRESS: It's difficult to do a good
sensitivity analysis unless you have either --

MEMBER SI EBER: Yes, you need --
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MEMBER KRESS: -- a very good nodel --

MEMBER SI EBER:  You need a better --

MEMBER KRESS: -- or a lot of data.

MEMBER SI EBER:  -- you need a better --

MEMBER KRESS: Yes.

MR SHAFFER: We're appreciative of the
Conmittee' s i nput today on a variety of i ssues and, in
particular, just nowDr. Wallis nmentioned if we want
to extrapolate, but from the linmted data points
t here, maybe the Cormittee will hel p us in finding out
a technical basis that's strong enough to be able to
do that.

MEMBER SI EBER.  Ckay.

MR LU The last item

MR. SHAFFER W have one | ast slide. The
NUREG correl ation, of course, is built for a flat
screen and the test data is usually cunul ated that
way. But as in the PANR resolution, we can anticipate
the PWRs probably replace screens with these nore
advanced designs |like a stacked di sk strainer.

So how do you apply the correlation to
that? This is just a brief summary on what was done
in BAR resolution. It has been applied to the total
screen area of these convol ut ed screens before you get

significant debris. That's saying that initially you
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get uniformdeposition. GCkay, so it's applicable at
t hat point.

And at a later time when it's fully
engul fed in debris and all the crevasses are filled,
we have been applying it by using the circunscribed
screen area, okay, so the two endpoints.

Now peopl e have done different things to
fill in the points. Sone, | believe, have actually
done a |inear extrapolation. But | knowthat we, in
some of our research, have actual | y back cal cul at ed an
effective screen area to fill in the points.

But theideaisif youtake a prototypical
or actual strainer, you test it, you get the test
data, you back out this effective screen area, the
function of debris |oading, and then you have that
pi ece of data that goes with that particul ar strainer.

MEMBER KRESS: Let nme as you a question
about that. If you had one of these convol uted
filters, would it be possible to exclude
consi derations of the thin bed effect all together?

MR. SHAFFER: Ckay. | believe the
conclusion was that none of the tests with these
convol uted screens ever achieved a thin bed. It was
al so never actually proven you couldn't get one.

But the judgnent after the fact was that
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t he debri s accunul ati on on t hese convol uted screens i s
not uniformthrough nost of the period. And because
it has this non-uniformty where it m ght be thin bed
in one place, it could be sonmething else sonepl ace
el se, is the reason we never got the thin bed.

But --

MEMBER KRESS: You could solve a | ot of
t he probl enms and i ssues if you coul d excl ude the thin
bed effect.

CHAI RVAN WALLI S:  Just |istening to Dave,
ny inpression is that analyzing this thing away in
light of all these trenendous uncertainties is far
| ess effective than saying we'll put in a fix and
we'll showthat it works. And it will take anything
that's thrown at it within reason, you know.

Take all the conservative assunptions,
throwall this stuff at it. It will never make a thin
bed. It will always work. It will back flush or it
will clean itself by scraping or something and we' ve
shown that it works. And we'll put it in the plant.
And we'll put the whole thing to rest forever

MEMBER KRESS: That's right.

CHAI RVAN WALLIS: This trying to anal yze
it and then getting new data two years fromnow whi ch

says I'msorry, it wasn't 88, it was 200 or it was two
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mllion or something is not going to be a very
effective sol ution.

MR. JOHNSON: And | woul d only add to that
that in addition, you know, you take care of the
coati ngs probl enms we tal ked about. You nmake sure t hat
you t ake care of your | atent debris through effective
cl eanl i ness prograns.

CHAI RVAN WALLI S:  You can do t hose t hi ngs.

MR JOHNSON: It can be done.

CHAI RVAN WALLI S:  You can do some of those
t hi ngs, yes, but --

MR. ELLIOIT: This is Rob. | was just
going to nmention that's, in fact, despite what we
t al ked about the BWR URG in fact, in practice, what
nost the BWRs di d was put the bi ggest strainer inthey
could --

CHAl RVAN WALLI'S:  That's right.

MR. ELLIOIT: -- and then went back and
used the URG to define what their |icensing basis
woul d be for that strainer so that they could nake
sure that they had criteria to nmake sure that they
didn't exceed the design basis of the strainer

But, in general, that's the way they did

CHAI RVAN WALLI'S: This is probably the
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engi neering solution that an engineer would take
rather than a regulator is say let's put sonething in
which we know will work. And forget about all this
ot her stuff.

MR ELLIOTT: It's the same concept.

CHAI RVAN WALLI S: Ri ght . s that too
sinmple to be considered? Do you have to have this
extraordinarily conplex Dbusiness of analyzing
everything insight? O can you put in an engi neering
fix and not have to do all those things?

MR JOHNSON: It's sort of a choice of the
|icensee, | would think, to sone extent.

MEMBER SIEBER:  Yes, it's the |icensee

t hat does t hat.

CHAl RMVAN WALLI S: It's the licensee's
choice. | see. Well, maybe that's what they have to
do.

MR. ELLIOIT: In the end, | still don't

t hi nk you get away from having to have a net hodol ogy
because you' re goi ng t o need sonet hing to denonstrate
your conpliance.

CHAI RVAN WALLI'S: Well, you sinply say we
know it wll -- we've shown that it wll handle
anything you throw at it.

MR, ELLIOTT: Well, but then -- yes, if
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you have sone other, sone other basis --

CHAI RVAN WALLI S: Ri ght.

MR. ELLIOIT: But -- | see John Butler
getting up here. 1s he going to say sonething?

(Laughter.)

MR. ELLIOIT: Dr. Wallis, | wanted to
poi nt out there were grinmaces in the back of the room
as | was speaking so | wanted John to cone up and have
the industry --

MR. BUTLER: John Butler, NEI. 1| can hold
my remarks until tonorrow.

MEMBER SI EBER:  Ckay.

CHAI RVAN WALLI S: Are you holding very
ti ght here?

(Laughter.)

MR. BUTLER |' msteam ng at what M chael
is talking about. But I'Il withhold ny remarks until
t onmor r ow.

MR, ELLIOTT: Ckay.

CHAl RVAN WALLI S:  Ckay.

MEMBER SI EBER | think in any event, the
| icensee needs a nethodology to deci de whether he
should nodify the plant and say this is that
nmet hodol ogy.

MR, ELLI OIT: O if they do decide to
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nodi fy the plant, then there needs to be sone criteria
in which they can say we're done.

MEMBER SI EBER:  Ri ght.

MR. ELLIOTT: W're in conpliance.

MEMBER SI EBER:  Ri ght.

MR ELLIOIT: And that still |eaves us
with some kind of mnethodol ogy.

CHAl RVAN WALLI S:  So we shoul d | eave sone
time tonorrow for responses fromindustry, NElI, and
others -- other people who want to speak tonorrow in
t he audience? We'Ill try to give you sone tine.

We can dispose of sonme of these other
items for which there isn't that nuch substance, |
t hi nk. We can perhaps have you speak at around ten or
ten-thirty or sonmething like that.

Thank you.

MR LU W' re done.

MEMBER SI EBER.  Ckay.

CHAl RVAN WALLI'S:  So are we finished on
t hi s?

MR LU Yes.

CHAl RVAN WALLI S: Where are we in the
schedul e?

MEMBER SI EBER: Ri ght on tine.

(Laughter.)
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CHAI RMAN WALLI S; Have we fini shed head

| 0ss?

MR, SHAFFER:  Yes.

CHAl RVAN WALLI S: We're tired of head | oss
by now?

MR, ELLIOTT: W're tired, yes.

CHAI RVAN WALLI' S: How nmuch ti me do we need
to do this? Maybe we can do physical refinenents? W
can do one of the two things that are left tonight?

PARTI CI PANT: Physi cal refinements shoul d
only take five or ten m nutes.

CHAI RVAN WALLI'S:  Five m nutes? And how
about alternative eval uations?

PARTI Cl PANT: The alternative eval uation
i s |onger.

CHAl RVAN WALLI'S: Can we do that, too?

PARTI Cl PANT: |'m sorry.

CHAI RMVAN WALLIS: Sowe will try to cover
Items 9 and 10 tonight, assuming it is going to take
five mnutes and ten mnutes for those two?

PARTI Cl PANT: Well, no. W can start that
and finish tonorrow

CHAI RVAN WALLI S: Start that and then
resune tonmorrow. GCkay. Thank you.

We'l| take a break until -- how |l ong can
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we take? Until 20 past six?
PARTI Cl PANT:  Yes.
CHAl RVAN WALLI'S: Al right. Thank you.
(Wher eupon, t he f oregoi ng
matter went off the record at
6: 06 p. m and went back on the
record at 6:21 p.m)

CHAI RVAN WALLI S: W're back on the
record. And we're going to see if we can nmake any
progr ess.

MR. KOML: M nane is Mark Kowal agai n.
Wth ne is Ral ph Architzel and TomHafera. And we're
goi ng to go qui ckly through Section 5 of the gui dance
report and the safety eval uation report.

And basi cal |y Section 5 provi des gui dance
and considerations for physical refinenments that
| icensees can inplenent toward resolving the GSI
i ssue. There is not a significant anount of
information in Section 5. And sonme of it we've
al ready di scussed t hroughout the day today. So we'l |
try to go through this quickly.

Basically there are three areas of
physical refinenents that were outlined in this
section. Ralphis goingtotalk tothe debris source

term Tomis going to speak to the debris transport
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obstructions. And | will cover screen nodifications.

Next sli de.

MR. ARCHI TZEL: Slide 3 please. On the
debris source term basically five categories for
design operational refinements are discussed in
Section 5.1. One is housekeepi ng and FME prograns.
And basi cal | y, recogni tion that enhanced FME pr ogr ans,
housekeepi ng prograns, may be required.

As | nentioned before, the comment we have
is that procedures need to be in place to assure that
t hese prograns are, if they're credited, are carried
t hr ough.

W agree wth basically all these
refinements. They' re operational. They' re not
technical refinements in that sense.

Change out of insulation, we agree with
it. You need to be careful about creating additional
debris when you do renmpve the insulation so there
shoul d be sone caveats about being careful about
t aki ng that one and addi ng i nsul ati on, chall enges to
the latent debris when action is taken.

The next slide please, on 4, I'd like to
mention nodification of existing insulation. An
exanpl e was pointed out earlier. You could double

cover Cal-Sil, as an exanple, and then you increase
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your damage pressures.

Modi fyi ng ot her equipnent, preventing
filter housings fromaccepting water intrusion so you
don't get thefilters disintegrating and addingtothe
debris source term

And then the last item the industry is
proposing is to nodify or inprove coatings prograns
and to basically qualify themso they don't have the
| atent unqualified source term And that's all

CHAl RMVAN WALLIS: These seemto be very
strai ghtforward things to do.

MR KOWAL: Ri ght . W don't have any
problens with them It may be difficult to do a
coatings qualification program but the idea is the
right idea to get off.

MEMBER S| EBER: Wl |, replacing coatings
woul d be trenmendously expensive.

MR, KOWAL: No, we're talking about in
situ qualification --

MEMBER SI EBER.  Ckay.

MR. KOML: -- and what you need to do to
say you've not got qualified coatings versus
unqualified. There was a simlar type discussion on
the BWRs. You can take an effort to determ ne how

your coatings were nade and are they qualified.
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CHAI RVAN WALLI S: You don't build an

autocl ave around a pipe and test it?

MEMBER SI EBER:  No.

MR,  KOWAL: You can test in place and
there's different things that can be done. But we'd
have to interact with the staff when they're actually
-- you know, they'd have to have sone basis for how
t hey actually upgraded their coatings. But it's an
effort. 1It's not a freebie. But then you could do
t hat .

MEMBER SI EBER: Even if you qualifiedthe
materials, a lot of unqualified coatings don't have
speci fications on, you know, what the priners are or
how t hi ck everything should be. And even if they do,
if it's unqualified, you my not have the
docunentation that proves it. So it's not a sinple
t hi ng.

MR. KOML: No, it's not sinple. But the
point is you just don't have to throw your hands up
and say everything is unqualifi ed.

MEMBER SI EBER:  Ri ght.

MR. KOML: You can take sonme steps to
reduce that term

MEMBER SI EBER.  Ckay.

MR. KOML: And we're anenabl e to thi nki ng
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that's a good i dea.

MEMBER SI EBER.  Ckay.

VMR HAFERA: Section 5.2 of the NEI
gui dance report provided gui dance regardi ng use of
obstructions and debris racks to prevent debris from
reachi ng the contai nment sunp.

That coul d be applied either in areas of
cont ai nnent where the break | ocati on mi ght be or where
there's robust barriers. O it could be around the
cont ai nnent sunp itself.

MEMBER S| EBER:  These woul d be things | i ke
curb?

MR. HAFERA: Things |ike curbs, fences --

MEMBER SI EBER.  Ckay.

MR. HAFERA: -- whatever type other
t hi ngs. The gui dance report basically says that these
woul d have to be consi dered on a pl ant-specific basis
dependi ng upon the configuration --

MEMBER SI EBER:  Ri ght.

MR. HAFERA: -- specific design, and al so
on the debris type to that specific plant, the debris
di stribution. And the velocity profile of their
cont ai nnent sunp pool .

MEMBER SI EBER:  Ri ght.

MR. HAFERA: We agree with that. There
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doesn't seem to be anything much nore to add so we
think as long as they consider those factors -- and
t he gui dance report mentions things Iike considering
sliding velocities and tunbling velocities of debris,
so it's really pretty good. And we think it's
accept abl e.

MEMBER S| EBER:  Ckay. Mark?

MR KOWAL: Next slide. Section 5.3 of
t he gui dance report provides considerations for new
screen designs that |icensees that m ght deci de they
want to try and inplenent or incorporate into their
pl ant s.

In general, the staff finds these
considerations to be a wuseful and acceptable
i ntroduction to what woul d need to be done to pursue
t hese sunp nodifications.

And we enphasize two perfornmance
obj ectives for new sunp screens. The design should
acconmodat e t he maxi mumvol une of debris predictedto
arrive at the screen. And the design shoul d account
for the possibility of thin bed formation.

Nowwe talked alittle bit about thiswth
the BWRs chose to install |arge passive-type sunp
screens with conpl ex geonetries and debris traps and

things to make it difficult to forma uniformbed on
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t he screen.

CHAl RVAN WALLI S: And when you rewite t he
gui dance or your SER, you're going to meke it really
cl ear what you nean by this thin bed?

MR KOML: Yes. W will do that.

CHAI RVAN WALLI S:  And what the conditions
are for it to formand that sort of thing so that we
know what it is and have sonme clue as to how to
predi ct whether or not it formns.

MR. KOMWAL: Then basically three designs
were di scussed in this section, the passive strainer
desi gns, backwash strainer designs, and active
strai ner designs. Andreally passive strainer designs
require no novenent to perform their intended
functions.

The &R gui dance report of fers
consi derations concl udi ng t he desi gn is
strai ghtforward. BWRs have i ncorporated this design.
They can be nodul ar. Because they're passive, they
have a high reliability.

And real ly the primary desi gn concept with
these passive screens would be to maximze the
strainer surface area while trying to mnimze the
total vol une.

CHAl RMAN  WALLI S: These are al
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qualitative. The problemthat the |icensee faces is
he wants to buy a strainer and he needs to cal cul ate
whether or not it will work adequately. And I'm not
sure there's any guidance for these unusual-type
strai ners.

MR. ARCHI TZEL: They typically were tested
in the past.

CHAI RVAN WALLI S: Right so he has to do a
| ot of testing or sonething?

MR ARCHI TZEL: They already are a set
that are tested and they'd have to do testing
generically. And there are vendors out there to do
t hat .

CHAI RMVAN WALLI S: So he has to test a
strai ner which he hasn't yet bought and he has to do
sonme sort of --

MR ARCHI TZEL: The vendor tests them

MR. KOML: The BWR has been t hrough t hi s.
| think there were three or four vendors that provided
the strainers. And they were not --

CHAI RMAN WALLIS: So the rational thing
woul d be --

MR KOML: -- plant specific --

CHAI RMAN WALLIS: -- for the industry to

get together and to support sone studies of really

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

424

good designs which will work and then prove t hem out
and then install them That m ght be the rational
thing for the industry to do?

MR, KOWAL: Yes.

MR ARCHI TZEL: | believe they're doing
t hat .

CHAI RVAN WALLI S: Ot herw se they' re goi ng
to be buying things not quite knowi ng what you're
going to accept.

MR KOML: That's right.

Next slide. Backwash strainer designs,
t here were sone consi derations offered. And those are
really where you might use an air- or water-type
active system to backwash the debris off of the
screen.

This type of system would require
i nstrunmentation, power supplies. There m ght be
surveillance testing required to ensureit's goingto
perform its function. They going to need to use
reliable, some reliability of conponents.

One of the bigconsiderations includesthe
resuspensi on and settling of the debris. After you
actual Iy backwash, the debris will re-accumul ate on
the screen at sone point.

CHAI RVAN WALLI S: Now going back to a

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

425

poi nt made by one of my col | eagues nmuch earli er today,
t here nust be a bi g know edge base say i n the chemni cal
industry that faces this stuff all the tine of how,
you know, they have different kinds of strainers that
they put in different kinds of material. And they
know how t hey work. Can't you use that?

MR. ARCHI TZEL: Well, the power plants do
this all the tinme also --

CHAI RVAN WALLI S: Ri ght.

MR. ARCHI TZEL: -- but they process the
debris out of the path. And that's the difficulty.
Soit'sthedifficulty of sequestering debris that is
collected. Certainly utilities --

CHAl RVAN WALLI'S: W' ve seen things that
cone in from--

MR ARCHI TZEL: -- know about strai ners.

CHAI RVAN WALLI S: -- when water cones into
a power plant from a lake, there's all kinds of
t hi ngs.

MR ARCHI TZEL: Right. And they do it.
But there's not a place to place the debris inside a
cont ai ner.

CHAI RVAN WALLI'S: Onh, you can't get rid of
the debris? You can't put it in one of these

conmpartnments somewhere?

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

426
MEMBER SIEBER: Put it in a |l and/ sea box.

Question, wll backwash or an active
strainer be safety related? If so, to what extent or
defense in depth redundancy and so forth going to
required?

MR. KOMAL: Well, that's one of the things
we'll talk about next in the alternate evaluation
section is --

MEMBER SI EBER:  All right.

MR. KOML: -- is the possibility of new
desi gns, new screen designs maybe not being safety
rel at ed.

MEMBER SI EBER:  All right.

MR. KOML: O single failure approved.

CHAI RVAN WALLI S: | see ny friend here
poi nts out the problemmay be that in order to put in
the strainer you' d |ike to buy, you have to bust sonme
concrete and you mght not want to do that because
there's sone pretty | arge hunks of concrete there and
it won't fit. You run out of space.

MEMBER SIEBER: It's either concrete or
the liner, you know.

CHAl RVAN WALLI S:  Yes.

MEMBER S| EBER: And the liner is the

boundary for the container.
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CHAI RVAN WALLI S: And you don't touch

t hat .

MEMBER SI EBER: | woul d t hi nk tw ce before
| would do that.

MR KOWAL: Okay, next slide. Active
strainer designs were also discussed. An active
strai ner design woul d be a systemthat woul d provide

for continuous cleaning of the --

CHAI RVAN WALLIS: | can just see a story
MR, KOMAL: -- sunp screen.
CHAI RMAN WALLI S: -- down the road.

Soneone buys the perfect strainer and there's no way
to get it into the plant.
(Laughter.)

MR. KOMAL: A good desi gn engi neer could

MEMBER SI EBER: There's al ways a way.

MR. KOMAL: -- think of that before they
bought it.

MEMBER SI EBER:  That's right.

MR. KOML: But this type of design could
use a brush or sone kind of scraping mechani smthat
woul d be conti nuously cleaning --

CHAl RMAN WALLI S: Now all this is --
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MR. KOML: -- the sunp screen.

CHAl RVAN WALLI S: -- sort of hypot heti cal .
These t hi ngs m ght exist. They all have to be proven,
t hough.

MR KOWAL: Yes, there are no active
strainer screens that | am aware of in operation at
| east today.

CHAl RVAN VWALLI S: So what would help
i ndustry would be rather than describing what m ght
wor k woul d be to say how you woul d evaluate it if they
did put such a thing in. That would be useful to
them wouldn't that? What you woul d accept as testing
and what would you accept as uncertainty limts and
things like that? Whatever?

MR. KOMAL: Right. And certainly there
woul d need to be sone testing to denobnstrate that
t hese woul d functi on.

MEMBER RANSOM Do you nean active
strainers in this application?

MR KOWAL: Yes, active.

MEMBER RANSOM Certainly we went out to
Cook, you know, and saw the strainers they're using
for the inlet water, they're quite unique. Are you
famliar with then?

VMR KOML: I'"'mnot famliar with them
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MR ARCHI TZEL: There was an active

strainer that CGE proposed for BWRs and it had, you
know, scraping, et cetera. And they're tal king about
a notor-driven one. They may cone in. They may not
come in. There's been sone discussion.

| don't know if there are other vendors
but there's been sonme di scussion of active strainers
for this situation. And | guess | was chall enged
earlier, perhaps the industry really isn't unifornmy
pursuing those strainers as | thought.

MR, KOMAL: Well, | guess there's issues
of they woul d need surveillance testing, operability
testing, design testing. Those types of things may
not deemthemto be the choice strainer

CHAI RVAN WALLI S:  Ckay.

MR. KOML: | guess that's about all | had
to say. There's a couple other bullets there.

MEMBER SI EBER:  Wel | done.

MR. KOWAL: Ckay, then we can nove on to
Section 6.

CHAI RVAN WALLI'S: Is this the risk base?
O the --

MR. KOWAL: Well, this is an alternate
approach that includes --

CHAI RMVAN WALLIS: This is going to take
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forever isn't it? |'mnot sure we want to enbark on
-- maybe you could sunmarize it quickly and then we
can take it up in the norning.

MR, KOWMAL: Ckay.

CHAl RVAN WALLI S: Because | think thisis
a mpjor topic. It's the risk informed --

MEMBER SIEBER: It's got a | ot of slides.

CHAI RVAN WALLI'S:  This is nore inportant
than sonme of the things we're thinking of doing
tomorrownorning. Thisis areally significant topic.

If you could sketch it out for us and
maybe we coul d be quiet, you could do it very quickly.

MR. KOML: Ckay. | could actually --

CHAl RVAN WALLI'S:  And then we can cone
back and ask you all the questions tonorrow norning.
This is a really inportant aspect of the whole
probl em

MR. KOMWAL: -- | could actually suggest
that | can skip over a few of the slides --

CHAI RVAN WALLIS: If you could just give
us sonmething to think about as we're dream ng.

MR. KOWMAL: Ckay.

CHAl RVAN WALLI'S:  And then we can --

MR. KOML: Al right. So --

CHAIl RVAN WALLIS: -- be ready tonorrow.
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VMR KOWAL: The alternate -- this is an

alternate approach for resolution of the issue.
Basi cal | y we began wor ki ng on this approach in April,
| believe, of this year. We've had three public
nmeetings with industry and st akehol ders and di scussed
how - - what this approach -- howto devel op and howto
define this type of an approach.

And it sort of evolved into an approach
that includes elenents that are both realistic and
ri sk inforned. And it's simlar to the 5046
rul emaking effort to redefine the |arge break LOCA
break size where they' ve selected a transition break
Si ze.

VWhat we've done with GSI 191 is sel ected
a debris generation break size and for break sizes
bel ow that debris generation break size, customary
design basis analyses would apply simlar to the
Section 3 type of baseline analysis that we've gone
t hrough today.

And the debris generation break size is
defined as all auxiliary piping attached to the RCS.
And it includes a break size equivalent to a 14-inch,
doubl e-ended 14-inch break in the min |loop RCS
pi pi ng.

The basis for the break size -- so
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anyt hing bel ow that break size would fall into what
we're calling the Region 1 analysis, which is the
cust omary desi gn basi s anal ysis. Anything | arger than
that would fall into the Region 2 analysis, which
woul d allow for nore realistic --

CHAI RVAN  WALLI S: Now where is the
real i snf?

MR KOML: -- or risk infornmed --

CHAI RVAN WALLIS: Is the realismin the
accident analysis? O in the debris transport of the
sunmp bl ockage - -

MR. KOML: The realismcones in the MPSH
cal cul ations and those assunptions. In both the
Regi on 1 and Regi on 2 anal yses, for the nost part, the
ot her phases of the debris generation, the zone of
i nfluence, the debris transport --

CHAI RMAN WALLIS: Are all the sane?

MR KOML: -- are all the sane as we've
t al ked about --

CHAI RVAN WALLI'S: So there's no change in

MR. KOML: -- in the baseline.
CHAI RMAN WALLI S: -- any of the those
t hi ngs?

MR. KOML: There is a change for parti al
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breaks because the Region 1 anal yses include breaks
that are up to the doubl e-ended 14-inch equival ent
ar ea.

CHAIl RVAN WALLIS: Sothere's no attenpt to
say that the recomendation of the 600,000 is
conservative, therefore for these bigger breaks, you
can assunme 500, 000 for your specific area --

MR, KOML: No.

CHAl RVAN WALLI'S:  -- for the Cal-Sil or
somet hing. You could still use all the sane nunbers?

MR. KOML: That's right.

CHAI RVAN WALLI S: So really there's no
change as far as we're concerned. The only thing is
in the accident analysis part where you're --

MR. KOML: Right.

CHAI RVAN  WALLI S: -- not quite so
conservati ve.

MR, KOWAL: You'll have tinme-dependent

vari abl es --

CHAl RVAN WALLI S:  Ckay.

MR. KOML: -- you could use. You'll have
for the MPSH cal cul ati ons, you'll probably use nore

realistic paraneters, nmaybe contai nment pressure --
for containnent over pressure --

CHAl RMAN WALLI S: It's the accident
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grounds.

MR. KOMAL: -- service water, component
cooling water tenperatures, those types of things.
Now because we're still in design basis phase with
this, there may be exenptions that m ght be required
if licensees inthe realistic space want to go with a
non-safety-rel ated or non-singl e fail ure proof-type of
design on the strainers.

CHAl RVAN WALLI S: But if they -- when
they're analyzing say the doubl e-ended guillotine
break, which is this region where you don't need to be
so exact, they still have to use the same zone of
influence and the same -- all these things we
di scussed today are exactly the sane?

MR, KOML: Well, that's what i s suggested
in the NEI guidance. And the reason for that is -- |
guess there aren't any existing realistic-type of
nodel s. There isn't that much testing avail able.
Li ke all the things we've tal ked about today.

CHAI RVAN WALLI'S:  So none of the nodels
exi sting today are realistic?

MR, KOMAL: Well, | don't nean to say it
that way. | guess it's difficult to knowor to cone
up --

CHAIl RVAN WALLI S: Well, you saidthere are
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no realistic nodels --

MR, KOML: Well --

CHAI RVAN WALLI S: -- in a different
statement than what | said. O did | m sunderstand?
Maybe | m sunder st ood.

MR SOLORI O Dr. Wallis, this is Dave
Solorio, I think what he was trying to say is there's
not a lot of testing to support a new nodel. So,
therefore, we're going with what we've tal ked about
t oday.

And to some extent, we've already
investigated or t hought about the analytic
i mprovenents to the baseline. Those have been
exhausted to the extent that they' re defensible.

| woul d nention, | think what we' re doi ng
is say industry isn't the one that didn't propose any
refinements to that aspect of it. So we're not
proposing on our owm. So if they had, we may have
considered it, but they did not.

CHAI RMVAN WALLIS: So they don't buy very
much do they?

MR. KOML: Maybe we cantalk alittle bit
about the MPSH cal cul ati ons and how nuch that m ght
buy t henf

VR. LOBEL: Wll, this is Richard Lobe

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

436

from Contai nnent Systens. | can't give you a
nunerical val ue of what it woul d buy them But things
i ke the sunp water tenperature are very significant
for calculating the MPSH. And if they're going to do
a nore realistic calculation of that without -- with
a nore realistic decay heat wi thout the two percent
extra --

CHAl RVAN WALLI'S:  This woul d effect head
loss. This would effect the head | oss cal culation if
they have a nore realistic sunp water tenperature.

MR LOBEL: Right.

CHAI RVAN WALLI S: They mi ght even get into
a range where they're all owed to use the correl ation.

MR. LOBEL: That's right.

(Laughter.)

MR LOBEL: Soit will buy themsonething.
And we' ve al so had sone di scussi ons about credit for
contai nnent pressure, if that's needed like --

CHAl RVAN WALLI'S: So it does effect what
we heard about today? It might effect the head | oss
because you've got a different sunp tenperature,
di fferent viscosity --

MR LOBEL: Right.

CHAI RVAN WALLI S: -- maybe di fferent SV or

what ever is appropriate. Hi gher viscosity is not
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good.

MR. KOML: And al so wat er depth.

CHAI RVAN  WALLI S: Water depth is
different.

MR LOBEL: Yes.

MR KOML: Right.

CHAl RVAN WALLI S: So there are sone
di fferences.

MR LOBEL: Yes.

MR KOWAL: Ri ght. And those are the
types of things that would be considered in that.

MR. LOBEL: Also another inportant thing

CHAl RVAN WALLIS: Well, are the things
that are conservative for LOCA analysis stil
conservative for this? O does it go the other way?
It may be that sone of the things you' re made to
assune for a LOCA, when you renove those
conservatisns, it's not clear to ne that they make
t hi ngs better for sunp bl ockage. They may change t he
tenperature of the sunp in some way that makes t hi ngs
worse. | don't know

MEMBER SI EBER No.

CHAI RMAN WALLI S:  They al ways hel p?

MEMBER SIEBER | think so. It's just a
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m | der acti on.

MR LOBEL: Yes.

MEMBER SIEBER: It's |ess harsh.

MR. LOBEL: Another assunptionthat's nade
for the MPSH cal cul ations, we haven't gotten the
details fromthe PARs but one significant conservati sm
that the BWRs uses is that the punps are punping at a
very high flowrate. If youuse anorerealistic flow
rate, you have |l ess required MPSH. And t hat gi ves you
nore --

CHAl RVAN WALLI S: The operators have
throttled back on somet hi ng?

MEMBER SI EBER  Yes.

MR LOBEL: Well, throttled back or not
assuned that the sunps are punping at run out or
maxi mum desi gn fl ow

VEMBER S| EBER: You don't have to run
every punp.

MEMBER KRESS: So t hat woul d probably gi ve
a lot of margin, too.

MEMBER KRESS: Can t hose be vari abl e speed
punps? They're electric notors.

MR, LOBEL: Well, yes. They nay not be
able to do that for the punps. There may be punps

where they can. The other thing that they can do is
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turn of f punps that they don't need.

I nthe cal cul ati ons, you m ght assune t hat
you have a | ot of punps running that you really don't
need to satisfy the flowfor arealistic calculation.
And, therefore, you have | ess flowgoing intothe sunp
screen. So that would cut back on the head | oss.

MEMBER RANSOM Are t he punps, though, in
separate sunps?

MEMBER SI EBER No.

MR. LOBEL: The punps are outside the
cont ai nnent .

MEMBER RANSOM  All drawing from --

MEMBER SI EBER:  They draw fromthe --

MR. LOBEL: They're drawing fromthe sunp
but the punps are outside the containment.

MEMBER RANSOM So they're nore or less in
parallel, 1 guess.

MEMBER S| EBER: They have their own deep
wells but it's all one sunp.

MR. KOWAL: There are sonme plants that
have nultiple punps. But the mgjority has one.

MEMBER SI EBER:  Ri ght.

MR. KOML: And there is a risk informed
pi ece that Donny can tal k about as far as crediting

for operator actions.
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MR HARRI SON: Ri ght.

MR. KOWAL: And |'m not sure how nuch
interest there is in that part of it at this tine.

CHAl RVAN WALLIS: Well, | think we heard

MEMBER SI EBER:  Tonorrow t here m ght be.

CHAI RVAN WALLI S: -- that the initia
cal cul ati on of the effect on core danmage frequency of
this problemwas that it was a big thing.

And then when you decide to credit
operator actions, it actually didn't look quite so
significant. As | understand it, there are quite a
few things the operators can do to mtigate this
acci dent .

MR. HARRI SON: Well, and that's probably
true except for on the large break LOCA, you're
limted by tinme and just the sheer volune of --

CHAI RVAN  WALLI S; Maybe they're
di scouraged from doing anything in the |arge break
LOCA.

MR. HARRI SON: Wel |, again, the thingthat
conmes up in the risk-infornmed aspect of this is the
mtigation capability that is presented by the
i censee needs to be able to denpbnstrate a certain

reliability. And you can back-cal cul ate usi ng the Reg
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GQuide 1174 criteria, you can back-calculate to a
reliability that you need --

MEMBER SI EBER: To satisfy that.

MR. HARRI SON: -- to satisfy that
guideline. So that's basically the sinple approach
And that would include both plant nodifications if
they put in an active strainer or it would include
operator actions, say they turned a tray of
cont ai nnent spray punps off. And they credit that to
achi eve that success in the nodel

Then what you'd have to do is show the
reliability of those conbi ned actions are acceptabl e.
So, again, it just becones a real liability issue.

MEMBER S| EBER: Yes, the issue of
contained spray is different than the bel ow head
safety injection.

MR HARRISON: It's --

MEMBER S| EBER: They may not be required
at the sane tine.

MR HARRI SON:  Right.

MEMBER S| EBER: It would be beyond the
break site.

MR. HARRI SON. But if they take credit for
that to show --

MEMBER SI EBER:  Ri ght.

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

442
MR. HARRI SON: -- acceptabl e net positive

suction head for the other part of it, then --

MEMBER SI EBER  Yes.

MR. HARRISON: -- that part of it has to
be a reliable action.

MEMBER S| EBER:  You nean as a way to cool
it down.

MR HARRI SON:  Ri ght .

MEMBER SI EBER: Ckay. Got it.

MR. HARRI SON: So in a sinple way, that's
basi cally the approach. There was one aspect where we
t al ked about passive failures. If they were to design
the screen such that by design the screen functions
and they neet their environnental conditions and al |,
then there woul dn't need to be a risk-inforned aspect
to that.

MEMBER SI EBER:  Ri ght.

MR. HARRI SON: So it's only if they're
actually taking credit for something or some plant
nodi fication beyond a passive screen design.

CHAl RVAN WALLI'S:  Now why woul d a pl ant
ever want not to do this? Presunably if they pass a
si mpl e basel i ne, then they don't have to do anyt hi ng.
It's easy.

MR HARRISON: | think that would be --
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CHAI RVAN WALLI S:  But you can al ways gain

somet hing by using this alternative approach.

MR HARRI SON.  Ri ght .

CHAI RVAN WALLIS: So it may well be that
all plants, since alnost all of themw || not pass the
real ly conservative baseline, will alnost all want to
select this option.

MEMBER Sl EBER: I would think that
I i censees woul d want to explore this approachtolearn
how much margi n they have and to give nore flexibility
to their operating the CMas, for exanple, where you
woul d be. You know?

You al ready have t he prograns i n pl ace and

t he peopl e enpl oyed to do t he work, so, you know, it's
not like it would be a big additional expense.
There's al ways sonething to |l earn frominsights.

MR. KOML: So as an overview, that's what
t he alternate approach invol ves.

CHAl RMVAN WALLI'S:  And how do you neasure
this mtigating capability that you' re wanting to
achi eve? Is there some criterion for mninum
mtigation that's acceptable or sonething?

MR. KOWMWAL: Yes. And, again, what we've

triedtodois calculate atarget reliability working

backwards. So its mitigative capability has to have
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a 98 percent reliability.

CHAI RVAN WALLI S: So that's soneone's
choi ce of nunbers that --

MR. HARRI SON: Wl |, and here's the -- the
bases are the two sub bullets there. One is we start
off with Reg Guide 1174 guideline of 10 to m nus 5.
And then we use what | characterize as the highest
| arge break LOCA frequency that's been published,
which is the NUREG 1150 | arge break LOCA, and that's
5E to mnus 4.

And we went there because we have an
expert solicitation process going on. W don't have
results fromthat yet -- final results.

CHAI RMVAN WALLI S: But you've seen the
prelimnary ones which would that give you a |ower
frequency?

MR. HARRI SON: Lower frequency. So this
woul d bound that condition. So we know we're being
conservative when we go this path. And, again, even
being conservative, you really just have to
denonstrate a 98 percent reliability or a failure
probability on demand of, you know, two percent. So
-- which you may be able to achieve with a single
train.

And t hat brings us back to Mark's question
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of --

CHAI RVAN WALLI'S:  Assumi ng that all these
conservative assunptions that we heard about for sunp
bl ockage and so on are within that 98th percentil e of
certainty? |Is that --

MR. HARRI SON: No, thisis not acertainty
calculation. This is just a strictly nmean --

CHAl RVAN WALLI'S: But isn't that alsotied
in with this? |If you're looking for such a high
reliability, then doesn't that also tie in with how
sure you are about the conservative nature of your

ot her assunptions?

MR.  HARRI SON: Well, | guess from a
purist's standpoint, | would ook at that as -- the
nodeling | do of the current condition and the

nodeling | do of the post condition are going to have
the sane issues with them

If you can determne it's acceptable
currently, you're going to carry that uncertainty.
And fromny perspective of trying to conme up with what
the mtigation systemreliability needs to be, it's a
pass fail.

You have to either denonstrate that you
don't clog or you do cl og. And the uncertainties that

go with that are going to be there no matter what.
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CHAI RMAN WALLI S: So soneone cal cul at es

t hat the pressure drop across the screenis 25 feet of
wat er. And he says, gee whiz, well | can just squeeze
out enough water to cool this thing even with that.

I s that -- doesn't that rai sethe question
of uncertainties in this 25 feet? |If it were 27 he
mght be in terrible trouble. And if it were 23, he
m ght not be. Little changes when you' re near the
margi n make a big difference.

MR. HARRI SON:  And, again, maybe this is

CHAl RVAN WALLI S: W don't have nmuch
confidence in those nunbers at that degree of
accuracy.

MR. HARRI SON:  What | woul d say, though,

isthisis an uncertainty that's in the determnistic

side of it.

MEMBER SI EBER:  Ri ght.

MR, HARRI SON:  kay.

CHAI RVAN WALLI S: So you just forget that?

MR. HARRI SON: Well, once | nove over to
this side --

CHAI RVAN WALLIS: | know.

MR. HARRISON: -- it either passed or it

didn't pass that side.
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CHAl RVAN WALLI'S: That'sright. It's just

that | right then have a suspicion that vyou're
focusing on the wong thing. That you're | ooking for
this 98 percent reliability whereas being 95 percent
sure that you cal cul ated the sunp head | oss correctly
m ght have a nuch bigger effect on the answer.

MR. HARRISON: Right. No, | would agree
with you there.

MEMBER S| EBER: Wl --

MR.  HARRI SON: But, again, that's a
di fferent uncertainty piece you re |ooking at.

CHAl RVAN WALLI'S:  The probl em of m xing
determnistic with --

MR. HARRI SON: Thereliability part of it,
yes.

MEMBER SI EBER: Wl |, one of the probl ens
is you that don't have a way to verify that you're
within the risk range that you want because you can't
surveil that accident condition, soto speak. O only
once you can do that.

MR. HARRI SON:  You only get it once.

MEMBER S| EBER: Yes, right. So the
testing that you woul d do to establish the sunp won't
clog is inpractical.

MR. HARRI SON: But, | nean theoretically
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you could take the determnistic side and its
uncertainty and carry it forward.

MEMBER SI EBER:  You coul d.

MR.  HARRI SON: But that would be a
conpl i cated nodel i ng. This is a very sinplistic
appr oach.

CHAl RVAN WALLI S: So this is sonething new
that alnost is worth alnost half a day by itself if

you really dug into it.

MEMBER SIEBER: |'m sure --

CHAI RVAN WALLI'S: |I'mnot sure --

MEMBER SIEBER:  -- we could do it.

CHAl RVAN WALLI'S:  -- we won't have that
time. It seens to ne this is a new step in the way

you approach this issue.

MR. HARRI SON:  Well, again, |I'mnot sure
if it's that new from a risk-informed standpoint.
It's really just kind of working the problem
backwar ds.

If I know what the answer is that | need
to achieve, whichis the 10 to m nus 5 per year nunber
for CDF, delta CDF, then | can kind of work backwards
to figure out what reliability mninumdo | have to
have to get that.

So, | nean, froma strictly risk-infornmed
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CHAl RVAN WALLI'S: Do you have to change
the 5046 in sone way to achieve that?

MR. HARRI SON: That's the question about
if there needs to be a license amendnent for this
part.

MR,  KOWAL: If 5046 rul emaking was
conpleted already, we wouldn't need to use this
appr oach.

CHAI RVAN WALLI' S: You woul dn't need to do
t hi s?

MR KOWMAL: Right.

CHAI RVAN WALLI S: Because it woul d al ready
been incorporated in that.

MR. KOML: That's right.

MEMBER SI EBER:  Ri ght.

CHAl RVAN WALLIS: So this is sort of a --

MR. KOML: This is in advance of --

CHAl RVAN WALLI S: -- stopgap thingthat --

MR. KOML: Right. And that's why we may
need exenption requests.

MEMBER BLUM So antici patory regul ati on
i ke anticipatory research sort of.

MR, HARRI SON: | think that takes you back

to where Mark was before of -- he had a slide on here
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somewhere | saw that tal ked about there m ght be a
need for exenptions or |icense amendnents as part of
t his approach nethod. So that's --

MEMBER SI EBER.  Ckay.

CHAl RMAN WALLIS: Go back to that --

MR. HARRI SON: Unh-oh, see | shoul dn't have

CHAI RVAN WALLI S: -- you have al | ki nds of
stuff there.

MEMBER SI EBER: Yes, you shoul dn't have
done that. You should have turned it off.

(Laughter.)

CHAl RVAN WALLIS: Are you goingtoturnit
off or are you going to go all through this?

MR HARRI SON: No, no.

MEMBER SIEBER  We're going to do that
t onmor r ow.

CHAI RVAN WALLI S: Are you going to go
t hrough all this tonorrow?

MR. HARRI SON: Do you need to go --

MR, KOML: As nmuch as you want, we can go
through it tonmorrow. We were prepared to go through
it.

CHAI RVAN WALLI S: Well, the thing that

interested ne was, as you flipped it by, | saw the
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statement staff has no technical basis for accepting
a translation to a sphere, talking about ZO. No
basis to judge that this is conservative, non-
conservative, or realistic. WelIl, that sounds |ike
t he ACRS question this norning.

Are you now questi oni ng t he spherical zone
of influence?

MR KOWAL: This has to do with the
application of the zone of influence for the parti al
breaks --

CHAI RMAN WALLI S: Ri ght.

MR. KOML: -- inthe main | oop piping for
debri s generation --

CHAl RMAN  WALLI S: But staff has no
techni cal basis --

MR KOWMAL: -- break size.

CHAI RMAN WALLI S: -- for accepting a
translation to a sphere.

MR. KOML: Right.

CHAI RVAN WALLIS: That's a pretty strong
st at enent . And we were asking you if you had a
technical basis. And now we've got our answer.

MR KOML: Well, the guidance report --

CHAI RMAN WALLIS: | don't think you want

to say that, do you?
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MR,  KOWAL: Vel |, the guidance report

tal ks about two options here for how to handle the
zone of influence for the partial breaks in the main
RCS 1oop piping. One is to -- because it's
directionally dependent, it's on the side of the pipe,
| guess, the guidance report suggests either use of a
hem sphere --

CHAIl RMAN WALLI S: That's okay.

MR, KOWAL: -- or translating that
hem spher e vol une i nt o an equi val ent spherical vol une.
And usi ng the sphere.

And what we' re saying hereis that we have
no technical basis for knowing whether that
translation fromthe hem sphere to a smaller sphere
woul d be conservative or non-conservati ve.

And this is what Ralph had nentioned
earlier this afternoon when he was goi ng through the
zone of influence.

CHAI RVAN WALLI'S:  Can you expl ain what a
partial break is?

MR. KOML: Well, the partial break would
be a break size equivalent to the area of a doubl e-
ended 14-inch --

CHAI RVAN WALLIS: But in a bigger pipe?

MR. KOML: -- but in a bigger -- in the
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mai n | oop pi pi ng.

CHAl RVAN WALLI S: Ch, that's a real
probl embecause t hat m ght be a | ong fi sh- nout hed sort
of thing which doesn't, at some point --

MR. KOML: Right. That's what we' ve been
tal king about a spherical zone of influence for
doubl e-ended breaks. And that's --

CHAI RVAN WALLI'S:  And the hem sphere is
based on the idea perhaps that the fish nmouth m ght
spew out in several directions --

MR KOWAL: Right.

CHAl RMVAN WALLI S: -- but not behind
itself, is that it?

MR, KOWAL: Ri ght . O it offers an
alternative of using an equival ent vol une sphere.

CHAl RVAN WALLI'S: Wl |, is there anything
el se you can say as sort of an overview of this this
eveni ng?

CHAI RVAN WALLI S: And we can get into the
details tonorrow?

MEMBER SI EBER:  Say no.

CHAI RVAN WALLI'S: Because maybe once we
accept -- if we accept the idea of risk informng and
of acritical break size where you do things alittle

bit different for the anal ysis of the accident as you
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woul d for the proposed change of 5046, if that is
acceptabl e, maybe the rest of it follows, doesit? W
don't need to go into all the details?

MR KOWAL: | agree.

CHAl RVAN WALLI'S: Is that true?

MR, KOWAL: | don't think there's
anyt hi ng. W did issue -- wite a SECY paper to
i nformthe Conm ssion of this approach in --

PARTI Cl PANT: Do you have copi es of that?

CHAI RVAN WALLI'S:  Yes, we have. W have
visited this before to sonme extent.

MR KOWAL: -- in August. | think I've
mentioned all the key points.

MEMBER SI EBER:  Good.

CHAI RVAN WALLI S: So the main problem
m ght be to convince the public that what | ooks |ike
a relaxation based on risk information is okay.

MEMBER S| EBER: This responds to the
recommendation in our letter.

CHAI RVAN WALLI'S:  Yes, | nean | think the
ACRS - -

MEMBER SI EBER:  Ri ght.

CHAI RVAN WALLI'S: -- likes the idea of
ri sk inforned.

MR KOML: Yes, that is true.
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CHAIl RVAN WALLIS: W said you ought to

pursue a risk-informed approach.

MR KOML: Right. That is true.

MEMBER SI EBER.  Ckay.

CHAI RVAN WALLI S: We said pursue. We
didn't necessarily say recomend.

(Laughter.)

CHAl RVAN WALLI'S:  Pursue this fleeting --
do we need to do anything el se?

PARTI Cl PANT:  No, not tonight.

CHAI RVAN WALLI S: Do you have any sort of
prof ound wi sdom for us before we go to dinner so we
can sleep on it?

MR. HARRI SON:  Well, | was just going to
ask is there any material that we need to present
tomorrow that or --

CHAI RMAN WALLIS: | think we m ght cone
back to this because this is a key thing, isn't it?
This sort of risk inform ng, sonething you haven't
risk informed before. And when we're a bit nore
alert, perhaps? GCkay?

Anybody el se wi sh to say anythi ng before
seven o' cl ock? One m nute?

MEMBER SI EBER No.

CHAI RVAN WALLI S:  Anybody fromthe fl oor
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can't contain your eagerness to say sonething now?
PARTI Cl PANT:  We'll wait to tonorrow
CHAI RVAN WALLI S: Wait until tonorrow,
okay. So we will neet together for a really joyful
occasion tonmorrow at eight-thirty in the norning.
Thank you very nuch for everything that
you contri buted today.
(Wher eupon, the above-entitl ed neeting was

concluded at 7:00 p.m)
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