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ﬁNiiED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
| + + + + + |
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS (ACRS)
THERMAL-HYDRAULIC PHENOMENA SUBCOMMITTEE
 + + o+ + +
| ~ WEDNESDAY,
AUGUST 20, 2003
+ + + + +
RoéKVILbE,,MARYLAND
+ 4+ + + o+
The 'suliaéonLtnittee met at ‘the Nuclear
Regulatory Commission, Two White Flint North,
Room T2B3, 11545 'RSckville Pike, at 8:30 a.m.,
Graham B. Wallis, Chairmaﬁ,~ presiding.
COMMITTEE MEMBERS:
GRAHAM B. WALLIS, Chairman
F. DETER FORD, Member
THOMAS S. KRESS, Member
VICTOR H. RANSOM, Member
 STEPHEN L. ROSEN, Member

JOHN D. SIEBER, Member
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ACRS STAFF PRESENT:

SANJOY BANERJEE, ACRS Consultant
RALPH CARUSO, ACRS Staff, Designated Government
Official

SAM DURAISWAMY, Technical Assistant ACRS/ACNW

NRC STAFF PRESENT:
RALPH ARCHITZEL, NRﬁ/DSSA/SDLB
DR. T.Y. CHANG, RES/DET/ERAB
ANTHONY H. HSIA, RES/DET/ERAB

JOHN LEHNING, NRR/DSASA/SPLB

ALSO PRESENT:
JOHN BUTLER, NEI
DR. BRUCE LETELLIER, Los Alamos National

Laboratbry '
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AGENDA “irTEM
Introduction |
Opening Remarks
Public Comments and»Reéolution
Summary of RG 1}82/Discussion of Accident
Sequences
Suggestions for Alternative Solutions
Closing Comments
Committee Discussion

Adjourn

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW.
(202) 234-4433 WASHINGTON, D.C. 200053701

PAGE

21

-89
153
187
190

198

www.nealrgross.com




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

P-k-O—C—E;E-D-I-N-G—S
| (8:33 a.m.)
CHA_IRMAN WALLIS: The meeting will now
come to order. This is a continuation of the meeting
of the Thermal Hydraulics Phenomena Subcommittee of
the Advisory Committee on Reactor Safeguards which
began yesterday. _So,-i don't think I need to read the
entire introductior;.' | |
I'é.m Graham Wallis, the Chairman of the
subcommittee. | Subcommittee members in attendance are
Tom Kress, Victor Ransom, Jack Sieber, Peter Ford, and
Steve Rosen.
Today we are Vgroi'ng' to consider Regulatory
Guide 1.82, Revisiqn 3, entitled "Water Sources for

Long-Term Recirculation Cooling Following a Loss-of-

. Coolant Accident."

This lobks " like a topic which is
significant, at Vle'asrt potentially 'significantr, to
safety and poses quirte' interesting' ch"al’l'eng'ers, both
technically and from the'regulatory point of view. So
we’'re looking forward to your prresventatidn.

I invite Tony Hs'ia{ 'to get us started.

MR. HSIA: Thank you, Chairman Wallis, and
members of the committee. My name is Tony Hsia from
the Engineering Research Applications Branch in the
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Office of Research., With me today on my right is

~Dr. T.Y. Chang, also in the same branch with me. To

his right is Dr. Bruce Lgtellier, a consultant from
Los Alamos’NationalLaboratory.

Also, i>seerin the audience ﬁe have our
colleagues from,NRR,»and this is a'pretty extensive
effort. As yoﬁ have ,—' séen reading' ther background
information in the Rég}iGuide,7it can be traced back
-- this issue on éump performance -- traced back to
even the early ’‘80s. And we spent a lot of time, very
extensive effort, in the 1é£e '90s until now. -

We ’haﬁe -wéfked" very closely with our
colleagues at NRR. 'This'is a coordinated effort. And
just from the outset I wéﬁid like to state this Reg.
Guide 1.82, Revision 3, is applicable to all plant
designs, current and future. "~ With the focus --
because it’s relatéd:;c GSI-191, our focus will be on
PWR designs.

Sofif'yoﬁ-can“4-ifyou look at page
number 2, we have an ovérviéw. ' This basically
enéapsulates what we’re going“tb!diécuss today --
background. And:wefll go oVerrtoifhe reaébns'for why
we issued Rev. 3 and what Reg. GQides are intended to
be uséd.'_And:alséi I'11 summariééTthé-activities
related to Rég.Gﬁidel.Bz, Rev.?3'hp to date.
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Then, T.Y. v}iil take over and discuss the
key reV’isioné in this currerit ‘Reg. Guide ahd
resolution of p'ublicrco'mmerits. He will select the
most significantrandxﬁast numerous:public comménté aﬁd
how we responded;to thoée for your consideration.

After that, the bulk of the discussion

will be the sunilmary»qf'the”Reg. Guide as well as a

discussion of the accideht sequences. And we propose
to do it in artag-teém apprcéch. T.Y. will focus on
the Regt Guide itself and what the Reg. Guide says,
and Dr. Letellier[Will get ihﬁo the technical details.
And then, T.Y. willrwrap it up regarding the research
future activities.

Next viewgféph, please.

Just a quidk‘summany of where we have
been. Back in 1974, Ré§; 0 of Reg. Guide 1.82 was
available, and inlfhat'Rég; Guide we discussed net
positive suctionvhead7ca1cuiation based on a very
simple assumption'of,SO'percent of the”écreén was
blocked to figure out the NPSHrperformance.

And~;hen,-USIvA-43 was started in January
of '79. That focused on the containment emergency
sump .performance. And additional research was
performed until 1985}'we have issued a Rev. 1 of the
Reg. - Guide, which is a guidance based on the
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7
resolution of USI A-43, to instead of using a
50 pércént blockage, we're going to say-that's not
suffidient. - We're goinérbto have 100 percent
blockages, most ddnservatiVerassumption.

Starting in the ‘80s, or early 908 I
should say, severainﬁclearplantsstartedfrom the
Barseback.plant ihVSwéden, and several domestic plants
-- moétly BWRs -- fanrinto the sump -- or I should say
strainer, suction strainer blockageﬂevents. And that
really brought a lot of attention to the agency as
well as the industry.7 

Some additioﬁal‘research was done, and in
May of 1996 issued Rev. 2. In that, the effort was
focused on theLreviééd'guidance for the BWRs. And
also, NRC issued béth'in'96-03. That’s on potential
plugging of the *sudtion’vstrainer in BWRs, and
requested 1i¢ensees:toimp1ement measu;es to ensure
that ECCS fﬁhctioné'ﬁill’perfcrnlas designed following
a LOCA. 7

Then,7ih”the late 908 -- well, in the
meantime, additidﬁéi’ research was performed, and we’ve
switched attention more from BWRs to the PWRs, to see
how the PWRs'wbuid:pérform. In 1été,‘90$, I believe
it was '96/;97ftimeframe; GSI-lBi wasAissued. Thét
focused on sump‘pefformanCe of PWRs.
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And that's,ﬁheré’wé are today. Basically,
at that stage, the,Rev.;z stage, we are asking the
industry to assumevlpo pescent blockags unless they
can justify through testrsr analysis that they can
have a more realistic estimate.

CHAiRMANVVWALLiS: Well, 100 percent
blockage, does that:ﬁean;that the pumps just cannot
pump any water? | |

MR. ;HéiA; ;:Assume that 100 percent
blockage of therscrséhs; |

CHAIRMANAWALLIS; That‘mesns the pumps
cannot pump anyywster?

" MR. ,,H:SIA: No.

CHAIRMAN WALLIS: So we have to assume the
pumps are inoperablef

MR.'VARCHITZEL: That’s one of the
recommendations at Rev. 2. This is Ralph Architzel.
It just means thstyou're not havipg'so'percent -- as
arbitrary 50 percent assumptioh:  It?s a mechanistic
assumption that you,had blockage andAit can be uniform
over the surfacéQV"YoﬁIStili ges_water through. 1It’s
an analysis done to say that you --

’ CHAIRMAN'WALLIS: 'And you have to show --
you assume 100 péfCent blockage. = That means that
there is something over the whoiessurfaCe.

NEAL R. GROSS -
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MR. ARCHITZEL: A hundred percént coverage
of the surfaée. |

CHAIRMAN WALLIS: In order to figure out
whether the pumps will work of not, you have td know
what that stuff is. |

MR. ARCHITZEL: | Exactly.

CHAiéMAN‘ WALLIS: ~ And so ybu haven’t
really, with this assumption, given enough informatibn
to solve the problém,

MR HSiA: .C'orrect. -That's why we’re
continuing to do reSeafCh, and that’s the most
conservative way:to dérit at that time.

CHAIRMAN WALLIS: Well, it isn’t really
conservative yetg because you haven’t said what the
blockage consists of. . It could be 106 percent of
insignificant sStuff. |

MR.HSIA: Could be.

CHAIﬁMAN"FWALLIS: ‘So it’s not- really
conservative yet. | |

MR.VHSiAi' Okay .

CHAiRMAﬁ WALLIS: Until you say what that
stuff is.

MR;,HSiéz Correct.

CHAIRMA& WALLIS: You said it was blocked

so much that the pumps couldn’t work. That seems to
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10
me is a conservative assumption. Otherwise, it

doesn’t say anything. It just says there is something

‘on the screen evgnyhere, and that ‘doesn’t really say

~anything until you say what you mean.

DR. LETELLIER: I think you’ll see in the
research effbfts ‘that the debris 'generatio'n' and
transport tests. hairé‘,‘ | in fact, charaétéfized what
types and amounts' of maﬁerial might a:rive' on --

CHAIWWALLIS: Might, yes. Might. But
I read in your report there are 13,000 cubic feet of
fiber in some "of 'tf;hese -- in the air handling
equipment, for inétaince,‘ in the containment. Now, if
any one percent of lt‘hat'gret;s on a screen, it blocks it
completely. | |

DR. LETELLIER: There’s the potential for

100 percent coverage with an attendant head 1loss

associated with that bed.

CHAIRMAN WALLIS: Yes, it’s all ;ﬁiorteﬂntial.
It’s all "it mighﬁ ‘harpp'e‘n.“' S It's not an assumption
that lets you calculate a'nythingr yet.

- MR. HSIA: Correct. That’s why Qe at this
point have stuckr -- continued to gain knoWiedge.
Right now, at this étage, our thbhght was the plant
needed to do plant-specific an’alysirs". Some plants may
not have that kind of issue. It depends on how -- the
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- probability of their. bféak and whrere‘t':hey assume the

break.

So thgt;b:ings us to where we are today is
Rev. 3. And»we're*hgretdday -- hbpefuliy, we’ll --
our plan is to ha#e Rev; 3 -- with your approval,
we’ll issue the Rev.3-shortly.

CHATRMAN WALLIS: Oh. We can stop it?

MR.;HSIA}; Cérrect.' Correct.

CHAIRMAN WALLIS: Thank you.

MR. HSIA} 17Hopefu11y, that’s not the
outcome we’re hefefor;The-reason --

CHAIRMANWALLIS: It depends on how much
blockage we want td’inéert'in your process.

MR. HSIA: _Correct. And we have to fihd
ways to justify it.

CHAIﬁMAN:Wm1JJS:V Okay. Yes, please;
Please do that; 7

MR. HSIA:;Vokay;  The'reason fér issuing
Rev. 3 is to contributeto‘the'resolutionofGSI-191,
to enhanée the blbékage evaluation guidande'fOr PWR,
and to provide guidaﬁée to make Sure werput out there
methods acceptabiélto ;he“stéff, because, like I said
gﬁrlier, Rev. 2 -- we félt that Rev. 2 of Reg. Guide
1.82 was not comprehénéive enngh to ensure adequate
evaluation of PWRs susceptibility. |

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
, 3 - 1323 RHODE ISLAND AVE., NW. ~ ~ =
(202) 234-4433 WASHINGTON, D.C. 200053701 www.nealrgross.com




10

11

12

13

14

15

le

17

18

19

20

21

22

23

24

25

12

I justvwant to clarify that Reg. Guides

are not a substitute fcrbregulations, and'compliance

is hot required. ‘Aﬁd»we will talk a little bit about

alternative methods tﬁat -- as a matter of fact,
that’s one of the --

CHAIRMAN WALLIS: That's rather funny.
You know, they have'thisrﬁhing that compliance is not
required. So that'sjwhyrIrcouldn't understand about
this whole exercise. - Out‘goes this Reg. Guide, and it
loocks like a really serioué matter. And it’s quite
likely, it seems,.thatrséme -- quite a few plants will
not be able to meét a11 of these requirements in this
Guide. So what then happens?

MR. HSIA§"bkay. Yes. The Reg. Guide
points out one or several aqceptable'methods in --

CHAIRﬁAN WALLIS: But it’s also a subpart
of the regﬁlations;’ So what happens when they can’t
do it?

'MR. HSIA: 1If they cannot do it, or they
choose not’toruse the methods described in here, they
can come up with their own methods. And that’s the
time that they have to sendrit in here. Either way,
they have to send it here for --

MEMBER KRESS: 1It’s in the regulations
that they have to assure that you can do therlonger-

NEAL R. GROSS
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term cooling and -;'

MR.HSIA:»AYes. I was about to say --

MEMBER VKRESS: There’s a requirement
there. | |

MR.HSiA:.-¥ there are requirementsrin
long-term cooling; 50.46.  |

MEMBER KRESS: So it’s notrlike --

MR. HSiAé :éhat's a regulation that they
have to satisfy; "But they don‘t have to use the
method described in --

CHAiRMAN WALLIS: ' But they have to use
some method. | 7

MR. ”HSIA: Yes .v ‘So like I said, when they
chose or they cannot use this Reg. Guide methods, they
can come up ‘with Vtheir own through experiments,
through tests, and theh Qe need to evaluete -- assess
that. |

MEMBER'KRESS:V They have to setisfy you
guys that -- |

MR. HSIA: Absolutely.

MEMBER ROSEN: and then would you come
talk to us about‘ that, if thaf uhlikely event
occurred, someone chose to do it their own way?

MR. HSiAi I would like to ask one of my

colleagues at NRR if that's'-—'that’s a regulatory
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issue. - If they co*né,‘i:n, yoﬁ are going to issue én
SER. Do you come irnfjf}:onkt of ACRS? I don‘t -- I'm
not sure they come to you:r_for every plantr:r they come in
for -- with different méthods. |

MEMBER ROSEN: Well, it seems reasonable
to me that if yoﬁ're askiné for us to agree that this
general method should be applicable to everybody --
and we do --

MR. HSIA: Right.

MEMBER ROSEN: -- and somebody else
chooses anotherrm’eth'od, you o'ughtrto cofne in and ask
us whether or Vnot At:hé VotV:her method is --

MR. HSIA: Well, 6ne scenario Vcoﬁld be if
that method, f'whe'rrx.' the}irvv'réviewed the alternative
methods, they Wili rstf_::i.ll check based on this method to
see if they are compatible, if they’re gimilar. And
if they fiﬁd there a:é‘ large discrepanciés, they
believe they may’choésé' to come J;.n'front of the ACRS.

But'r'i'f ,' they conclude it’s a different
method but it’s very similar, ahd it’s technically
sound, they mayjfnqt come in front of ACRS.

MR. ARCHITZEL: I guess just for going

forward, and a future plant would come in using this;

we would review it like Tony is saying. And you’'d
review when the SER came forward for that plant in the
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ACRS. And if an issue arose to'thagt,, you’d hear about

- it, you know, or you’'d see it in the SER.

Forrthe e’xisting plantg, the backfit comes
to play -- and not_nécessarily all of the positions in
the Reg. Guide would bek imposed on ﬁhe plants that are
out there. There{are’ selectedr posiﬁions that would be
imposed. | /‘

CHAIRMAN WALLIS: So you' re safing backfit
comes to play, because éﬁ: the end of thi:s' Guide it
says, "No backfi;ting is’ intended ror ‘approved, " or
something.

MR. ARCHITZEL: 'That’s right. Sb aé we go
forward, we’re not Zal'lou?ed to backfit provisioné in
this Reg. Guide wit;ho’ut going through --

CHAIRMAi\I WALLIS: Well, it just seems to
me that -- | |

MR. ARCHITZE'L': ‘But we will use it --

'CHAIRMAN ‘WALLIS: L es i't: may well be that
backfitting will have to occur as a result of studying
this issue.

MR ARCHITZEL: But the current plan is to

ask if -- for the cpirrent plants, ask them for

" information. And that’s not exactly a backfit. ,Théy

have to do an evaluation. So it’s the way the generic
communication process works.

NEAL R. GROSS
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CﬁAIRMAN WALLIS: It’s putting 6ff today
Qhen they have’tb do éomething, it seems to me.

MEMBER RQSEﬁ: ‘Yesf But it may not be a
backfit. It may'béAQA;Because they have to provide
long-term cooliné; |

CHAIRMAN WALLIS: Yes.

MEMBER&RésEN: And that’s the fieid upon
which the agency iééﬁéd a license.r |

CHAIRMA&,WALLIS: Yes.

MEMBER'ROSEN:"And if it’s now found that
the long-term cdoiiﬁgrié threatened, or not likely,
then it’s not‘a'backfitffor'them to fix it, so that
they restore long-term coqlihg.

MEMBER KRESS: It's a backfit, but they
don’t have to do a,reéﬁiatory analysis.

CHAIRMANWALLIS: It just bothered me to
state that ho backfitting is“intended; It may wel; be
that backfit is the right thing to do, so it’s --
dismissing backfit out'éf'hénd is not -- didn't seem
to me appropriate. Peﬁhapé we’ll get to that later
on.

MR. HSIA: Okay.

MEMBER ROSEN& Yéﬁ don’t need a cost-
benefit analysis, a Si-bSVénalysis,’to --

CHAIRMAN WALLIS: ’Buﬁ'if you don’t meet

~ NEAL R. GROSS
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the regulationéAf¢r long-term cooling --

VMR.~’HSIA; ~ If you don’t meet the
regulations, thatfbecomes a compliancerissue.- |

CHATRMAN WALLIS: Right. You must do it.

MR. HSIA: -Right. | |

CHAIRMANZWALLIS: Okay. So perhaps we
should go on, then, froﬁ there.

MR. HSIA: Okay.r Viewgraph 5 is a brief
history. We were here, briefed the subcommittee back
in February"o3. '~ As you can see, seVeral of the
actors have ch&néedf"I waén’t here.at the time and
neither was T.Y.' As:a matter of fact, our able staff
member’is now workihg féf -- ﬁor you now, ACRS staff.
So, but T.Y. is as'c§mpetent as B.P., so I'm very
pleased. |

So at that time, we were here, and so was
NRR. They discussed GSI-191 aﬁd the plans for -- they
have issued a bulletin since then, and they are
planning to issue é generic letter early next year.

The draft Reg. Guide at,ﬁhat time was
called DG-1107 -Qrwas issued for public comment from
February to April; vAnd we have -- T.Y. will discuss
the resolution Of_those comments.

CHATRMAN VVWALIV..IS:' I'd like to ask you
about resolving publibrcomment. We'reAgoing to get to
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this in detail. I read the Guide, and I had almost
all of the same comménﬁgrthét the commenters had, even
though you’ve already addressed them, you say.

So’it'sva‘bit“of a puzzle. Are public
comments resolvédiréiﬁplj by you sayihg, - "We'’ve
resolved them," orrdO”ybu have to go back to the
public and show thétrydu have answered the question?
I mean, are youiikethe politician Qho gets Qne
question and anéwers; it wi;h something else, or
answers it with something,which doesn’t ;eally answer
it? What’s theaSsu:anCé that this resoiution really
answers the comments inban:éffective way?

'MR.'HSiA: Aré,YQursaying, how do wé get
back to the commeht --;' |

CHAiRMAN WALLIS: No. You say you have
resolved public cdmments.'fI mean, are you the arbiter

of whether or not you have answered the comments

effectively?

MR. HSIA:"Iﬁ'a way, yes, we are. We are
doing the best wercdn to say,-ﬁThis is how we plan --
how we propose to resolve the comments." That’s why
we’re here today.

CHAIRMAN WALLIS: Okay. Check on whether
or not you have done thiélright; - It's your own
professional -- |
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MR. HSIA: Correct.

CHAIRMAN WALLIS.: -- iﬁtegrity and values,
andrso on, or maybe the ACRS.

MR, HSiA;v Exactly.' That’s why we'’'re here
today as well as this is a public meting. If any
public here wants torsay,r"Hey, you didn't answer my
question" or "I don’t agree" -- |

CHAIRMANVWALLIS: Okay. That’s so they
could come back.  . -

MR. ﬁéIA: Yes.

CHAIRMAN,WALLIS: Okay.

MR.VﬁSIA:V Yes.

MEMBﬁﬁ KRESS: -That’s the way-yoﬁ always
did it. | '

MR. HSIA: Yes; correct.

MR. EANERJEE: May I just make a comment
here, Mr. Chairhan;'.As i understand; the process is
when a rule is:pfopésed or a Reg. Guidé is proposed,
you send out fbfipublicigommenté;f Whén the comments
are received;rthe'étaff members analyze the comments.
And then, Whenﬁybu finalize any document, it goes back

out again with yourrdetailed analysis of'each comment

‘and the response that the staff is proposing.

And iﬁltheré is any serious problem then,
then the public comes back, and either in the form of
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a petition or »in"ther:form of a letter to the

Commission -- 8o theh'the -- the process is very

clearly marked, and it’s a cycle.

So the«wayIunderstand-right now, the
staff is coming in ffonﬁiofvthe subéommitfée here to
tell their plan to résql&é the pubiié cdmmeht. If you -
have any serious dqﬁbﬁéfbr anything, Ehenrthe staff
will go back and theﬁxmakércorrections beforeAthey go
out for their final'product.

Isn’‘t thatrcdriect, Tony?

MR. HSIA: That:isvcorréct. And you can
see from the foutth'bullet,on this vigwgraph we're
here today, andrwe are -- to make sure we’re not --
because we say thié is'nqt a backfit. VThatfs why CRGR
has -- we'llrhave aihéeéing'with them laterron'thié
month.

And aé’youréan see, we are coming back;
you have ahother'éhot at us. I don’‘t mean literally,
but -- | |

(Lauéptgr.r)

CHAIRMAN'WALLIS: ”You want a letter to --
it seems to me1Y6urwant é letteriinrséptember.

MR. HrsIA:  After Séptemb’ei: 11th, yes.

CHAIRMAN WALLIS: That's where if we have
still comments, or we think you haven’t --
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MR. HSIA: Yes.

CHAIRMAN WALLIS: -- the comments, we say
so, and then you have another shot at fesolving'them,
right?

MR. HSIA: Correct. We’ll make another
attempt, I wouldrééy{ :7 7

CHAIRMAN WALLIS: But you’ré gcraingr to
issue a 903 athay? ”

MR. HSIA: We would like to.  But
obviously, if there's>i95ues we cannot résolve, that’s
not going to happen.

CHAIRMAN WALLIS: Okay .

MR. HéiA:: And that ends my part of the
presentation. I w6ﬁ1d 1ike to turn it over to T.Y.

DR. CHANG; My namé is T.Y. Chang, Office
of Research. |

This slide shbws that onée the majority'ofi
the reQisibns arermade, iﬁ’s made in the PWR sections,
because this is the intention'of issuing this Reg.
Guide. 'Howéver, we tried to make sure that the PWR
sections and the BWR sections aré consistent with each
other wheneverrit's appropriate. |

Anothéf“ﬁhihg is Reg. Guide 1.1 has been
subsumed into this current version., So only for some

older plants they have to refer back to this Reg.
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Guide 1.1. For future plants, they refer to Reg.

Guide 1.82 now for theWNPSH issue.

Nextrsiide, pléase.

This is a summary of the pubiic comments
we received. We received 89 commgnts from seven
commentefs -- foﬁr:utilities, Westinghouse, NEI, and
one individual.  ' |

And theiast Eﬁllet, in descending order,
are frequencies"ofcommentsraised. We have -- the
first one we received i3g¢oﬁments, and the second one
eight comments,’and 80 fofth. We are going'to go each
one now. | |

‘Next slide, pleése. Yes?:

MEMBER KRESS: Just a general thought. It
seems to me evefy time¥we feviewrsome of these draft
Reg. Guides and rules, and you guys go out for
comments and thénréet them back, 99:percent,of_the
comments come ’ £rch “industry -- utilities,
Westinghouse, NEI;; Once in a while we get one from
therunion of Concerqed Scientists, and éomeﬁimes an
individual. |

But is that an'appropriate'-- yourknow,
all we’'re doing is talking térthe utilities, it seems
like. How do you distribute? Do you just put in the
Federal Registér’Noticeiénd then --
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_DR.‘CHANG: Yes, it’s announced in the

Federal Register Notice. Anyone can send in their

comments.

MEMBER KRESS: Anybodyéanthat wants to.

DR. CHANG: Right.

MEMBER KRESS: This individual, is that a
public citizen,rérrdid'itr--'or do they beidng to some
organization?

DR. CHANG: I think he’s a consultant.

MEMBER KRESS: Consultant.

DR. CHANG: Yes.

MEMBER'KRﬁSS: It always bothers me that
we don’t seem to get real public inpﬁt to these
things. We Séenlrtor aiways be -- hear from the
industry only. |

MEMBER ROSE&: People don’t vote either.

MEMBﬁR KRESS: Yes, that’s true.

MEMBER SIEBER: ‘Well, people don’t get a
subscription to the Federal Register; .Ybu know, you
get about this muéh stuff, two feet high, every day,
because thérefs a lot of agencies, a lot of stuff in
there. |

MEMBER KRESS: - I'juét wondered'if there
wés a better waytodb it, but I can’t think of one.

cHAIkMAN'WALLIs: Well, I would -- yes, I
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would think notrso nmch:the public, but sort of a
technical savvy cbﬁmﬁnify., |
MEMBER'KRESS;'”Yes.

*  CHAIRMAN WALLIS: So ifrsomebody who is
not part of the‘éystéﬁ of fegulation and licensing,
and all of that, wefe t§ read this, would it seem
believable? Trying ;o:ggt'some view which isn‘t --
doesn’t have armptive, profit motive or someﬁhing.
Are we the only‘pééplé liké'that?

MEMBER4ﬁRESS: I don’t know.

MEMBER RANSOM:  Well, the Union of
Concerned Scientists, usualiy'théy have a motive, too.

MEMBERWKRESS:' No. They have an agenda.
Sometimes you can beIieve thém; sometimes you can’t.

DR. CHANG} Okay. Let me go on.

CHAIRMAN‘WALhiS: Well, we’ve made this
comment many times;Ithink it is a weakness in the
system. These cbﬁméhts:valways come back from
interested partieérérYinévté dq‘something'fCr'their
own benefit. :

'DR. CHANG: I think that’s human nature,

right?

Next slide. This --
CHAIRMAN WALLIS: . I don‘t know what
bénefit I'm getting out of beingrhere;
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(Laurgll‘ltver .)

MEMBEﬁ KRESS; What was the comment -- are
you going to go ;)ver t;hese comments 1atei‘?

CHAIRMAN WALLIS: Yes.

MEMBER KRESS: Okay.

CHAIRMAN WALLIS: Let’s go on.

DR. CHANG : The next one is about
conformance issue ‘for current plans. We’ve got 13 of
them. " |

CHAIRMAN WALLIS: I think this is an
important issue. 7

DR. CHANG: "Yes. For instance, the first
comment is how Régr. ‘G‘uide‘ will be used—fbr the current
plans. We mentirovned tﬁat ‘there is no intention for
backfitting for the fcﬁrrent plans. " It’'s 'only used as
simply for the evaluation of the llong-term cooling of
the ECCS.

CHAIRMAN WALLIS: No, I'm not sure you can
use the Reg. Guidei—"for ' evalua_tion‘ meﬁhodoiogies,
because my impression is the Reg. Guide says, "Go and
do this. Go and do that. Go and see" --

| DR. CHANG§ Well, we have --

CHAIRMAN WALLIS: It doésn't say anything
about the éxiStenée of a methodology for doing it.

DR. CHANG: We have staff positions there,
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too. Okay? Not 'o;ily acceptable methods.

CHAIW WALLIS: it ali 'seemé so vague.
It says, "Go and- galculate the debris transport."
It’s not clear that anybody knows how torcalrculate the
debris transport. = |

DR. CHANG: Well, this 15 not the
intention of the rRréﬂgrr.rrGuide'. We have Vriot' tried to be
prescriptive that péople 'haver to follbw those steps.

CHAIRMAN WALLiSé - Do you see the problem
I have? You'‘re efré;uating methodologies which
probably don’t exist.

MR. HSIA: If I may jump in. Bruce,
please. Welcome. *v_Go ahead, Bruce.

DR. LETELLIER: Well, first of all, I
don’t think the Reg. 'Gtviide Vcarn be applied without a
knowledge of the historical research base that goés
along with it. And there has been ‘an attempt to
document the ’sgppgzr:r'it‘:ihig‘ references. And one
suggestion has beén that we add citations in the

appropriate sections, so that it’s not difficult to

reconstruct that history for a first-time user.

7 MEMBER KRESS: That ~ would seem to be
helj:ful ‘to the reader. o
| ' DR. CHANG: Yes. I think that that’s the
intent of the second 'bart' ofb my presentation is to try
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to describe ourxstéffpositions in the Reg. Guide and
the so-called acceptable methods. And then; Bruce
will go into specific ways of how to apply those
methods in reallcases.‘ |

So I think that will address your
question. Just beipéﬁient with us.

CHAIRMAN WALLIS: Well, I don’t think it
helps at all. If‘?ou read the Guide, you juét pick up
at random a sectién;iaii:inSUIation, blah, blah, blah,
blah, blah, blaﬁ( b1éh,‘y6u know, great list Qf stuff,
should be consiaérgdﬂthe debris source. Models or
experiments should'Bé:uéed to predict the size of the
postulated debrisfﬁﬁﬂw

DR. CHANG:"Tﬁat's'one of the aééeptable
methods. Theyr' can:’c}hoose to be conservative, to
assume the worst +ff 

CHATRMAN WALLIS: But all postulation is
an enormous amount of stuff.

- MEMBER KRESS:  Well, ’the& give some
guidance in the Los Alamos report on how to deal with
that.

MR. HSIA} Chaifman Wallié?

MEMBER KRESS: I’thihk if you reference
the Los AlémOs methodOlogyrin there, it might help.

MR. HSIA: Chairman Wallis, this is Tony
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Hsia from Research. .

CHA-IﬁMZi&N-'WALLI'S: Yes.

MR; HSIA: This Reg. Guideris not meanﬁ to
be a manual forranybody who wants td assess their
plant vulnerabilityiregarding debris'impact on ECCS
performance. It is; indéed, a guide. 1In there later
on I hope you wi'lir,seert‘hatr we -- like you just read,
we have guidance here saying; "You shall do this.' Yoﬁ
should do that. We recommend that."

Andimanf,’many of those, if not all, have
been documented- base;i -- as a result of previous
research and numerous reéorts, NUREG reports. I just
want to mention two very significant ones. One is a
knowledge-based report. I’m sure you all have a copy.
Another one is an.diderreport, NUREG/CR—6244. " Both
of those have beenipeerrreviewed, and so this is
nothing new, really,,torthe industry or anybody.

CHAIﬁMAN WALLIS: Well, see, the prbblem
is I don’t know hOwyou got this -- this knowledge
base. But I read it, and it’s so quélitative.

MR, HSIA: I'm sorry?

CHAIRMAN WALLIS: It describes things, and
it describes thingS'ybﬁ oﬁéht to éonsider. It doesn’'t
say how to do it. It éays, "Here's'this'evenf in

Barseback. This is what happened. Here'’s this thing
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in Hyse, Dumphtey,:okﬁor,ﬁrdr so and so," all ﬁhese
things. It degcribesvit. It dbesn’t give 7the
impreésion that there?s,rgﬁy' way rto .predict ‘what
happened.

MR. HSiA:‘ That part, you're cofréct.r
That is early'in‘thaﬁ,réport. Later on --

CHAIRMAN WALLIS: What good is it'fdr
predicting énythiﬁg?

MR.EﬂSIA:A"Later.on there are sections
into different -- each rphase of thé accident
sequences. There aré{méthods described, a test that
was done, and what you can learn from those tests, as
well as the anaiyses that Qas doné, what you can do
with those analfses/methods; Ahd that’s what we’re
hoping -- that Bfuce will‘get into that detail as we
go along.

CHAIRMAN‘WALLIS: Okay. So we’ll get into
that detail later. -

MR. HSIAE ‘Righﬁ. The point I want to
stress right now is both of those reports I mentioned
earlier have been peer”reviéwed,:and discussions we
have had --

CHAIRMAN WALLIS: Your process must be
something liké the public cbmment,process, too.

MR. HSIA: - Well, public comments --

- NEAL R. GROSS
'COURT REPORTERS AND TRANSCRIBERS
‘1323 RHODE ISLAND AVE., NW.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10
11
12
13
14

15

16

17

18

19

20

21

22

23

24

25

30

anybody in the public, peer review, our field industry

experts, or a professional ehgineer,that has expertise
in this area. Thére are technical people who took
time to really réviéw_all of the reports.

And also,:we have had several workshops.
We have had diséusSiohs;with the public, with the
interested ﬁartieé} ~ So many of those methods,
expefiments,‘énalyseé, have been discuésed.before. So
I just want to say'this'is hot brand-new to the people
who are interesﬁea iﬁ doiné this.

CHAIRMAﬁiWALLiS: 1 jﬁst'think when you
have a peer review-YOu héve to haversome s6it of -- be
clear what it is théy;re revieWing, for what purpose.
And a peer review that‘says,"This is an.interesting
documenﬁ" is one thiﬁ9, A peer review which says,
"This documenti really‘"'explains how - to make
calculations for_so@e;hing'with some kind of accuracy"
is a really différéﬁﬁrkind of peertfeview{

DR;:LETELLIER: I think YOﬁ'ferexpecting
to see predictive phenomenology models that simply
don’t exist;' 7

'anngnN WALLIS: That’'s right. Well, in
order to do ﬁhat you want done in theVReg;'Guide, I
have to haVe'thoée{ " o

DR. LETELLIER: I think the objective of
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the Reg. Guide'Ais,;tﬁlfmake a conservative, yet
réalistic, approximétionbf the varioﬁs stages of the
aécident sequeﬁée. |

CHAIRMAN WALLIS: Okay. Maybe you’ll make
that case. I want to let you get on to it.

DR. LETELLIER: I hope so.

CHAIRMANaWALLI'S: Yes. I'm sorry to
interrupt ydu;'rbuﬁ yéu were talking about this
conformance issue.

'DR.'CHANG:' Right, the first bullet. And
then, the second comméﬁﬁ,on the conformance issue is
some current plans have different designs as compared
to the ones wementioﬁin ﬁhe Guide. For instance,
the multiple --~

CHAIRMAN WALLiS: Do any of them have
floors that slope aWéYLfrom the screens? That seems
a strange requifemeﬁ?.

DR. CHANG: Yes. I don‘t know whether --
are there --

DR. LETELLIER: Not to my knowledge. In
fact,'there are very;-— perhaps one or two at the most
that—actually'have:designed.drainage systemsﬁto return
water to the screén:

CHAIRMAN WALLIS: 1In any shower stall or

anything, the'drain:is at the bottom of the slope, not
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on the top of the hill. It‘seéms arvery strange
statement in there. Sb they certainly have different
designs as compared to the RG position in terms of the
slope of the flooi,;

DR.V CHANG: Yes. We tried to say that --

MR.VARCHITZEL: ‘But there are some that
have that, andr—: but,the norma1~sﬁmp woﬁld be the
lowest point. ,The'éccidént sumps, there'srquite a few
that do have thé —¥':f7 .

CHAIRMAN”WALLIS: They do.

MR. ARCHfTZEL:’,-- slight rise.

CHAIRMAN WALLIS: Okay.

MR. ARCHITZEL: '~ Certainly, a lot with
curbs. |

CHAIRMAN.WALLIS: Okay. So they do.

MEMBERVROSEN:_This is not an accident,
then. The curbs are there for a reason.

CHAIRMAN WALLIS: This means that when
there are spills of water it goes on the floor and is
not drained becauSérﬁhe highestpéint is --

MR.VARCHITZEL; No, there’s a normal sump
that would be the lowest point in the drain, different
sumps.

CHAIRMAN WALLIS: Oh, okay. Thank you.
That’s good. That hé1ps.
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MEMBEﬁ KRESS ’MultA:iple sumps don’t seem
like they’'re any,different to me than one sump. It’s
just like a bigger one :snmp.' Is that -- .

DR. CHANG: - Well, you have two independent
sumps in different ieeat‘ions.‘ I think usually --

MEMBER KRESS: rfes’, but there’s a conunon
cause failure, and that’s tne: debris Vgoes to botn of
them. 1It’s like jue; having one sump that’s a litele
bigger than this' one. -

MEMBER SIEBER: If your eontainment is
compartmentalized --

DR. CHANG: Right.

MEMBER " SIEBER: -- then you have a
different debris field for ene -

DR. CHANG That’s far away from each
other. |

MEMBER SiEBER: | -~ than you have from the
other.

MEMBER RC;SEN : You have a longer transport
there for the one -- distrancer to one sump than the
other, and that may be important.

- MEMBER KRESS: - I can see that being
important.
' DR. CHANG: But onr intention is that this

Guide is not just for current plans. It’s for future
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plans as well. ‘8o we just pointed out those
possibilities for théconéideration if future plants
are being designed, |

The éhird comment is the Reg. Guide
appears to favor a éartiéﬁlar configufation of screen
because of the cartoons we have in therReg. Guide. We
tried to clarify,>t07¢hénge the caption; saying that
those are conceptualjfeaturés -- to indicate that they
are conceptual in péturé.

CHAIRMAN‘WA;L&S: So this Reg. Guide will
be used in the firstreéponse here, the evaluation of
current licensees;' ;fmethodologies[ long-term
recirculation cooling, and this will be, then,
acdompaﬁying some’NRR‘effort.to make sure that the
plants actually,hafe thoSe cépabilities.

DR. CHANGQL'Oh, yes. Oh, vyes.

Ralph, do you want to talk about the NRR
continuing program on this issue?

MR.VARCHiTZEL: Yes. We were here before
at the same time you were. ‘We cu:rently plan -- last
time we were here'wé'had,a Geﬁeric Letter'inrfront of
you, and yoursaid,'"fut'it out quickly." We ended ﬁp
splitting that éfter:we met with you into a bulletin
with the interim V'a“értions' and a Generic Letter to
follow.
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The Generic- Letter :will require
evaluations and requesﬁ information to show that they
can meet this deterministically. But before -- or
what they’re going to doithat to is not this Regq.
Guide. It’'s going to be -- at thé’bresent plan; we
plan on looking at industry evaluation gﬁidelinés,
detailed guideiiﬂés, in ferms of hdw yéu do these-
evaluations, So that theré;s more of a --

CHAIRMAN WALLIS: But that isn’t available
yet, is it? -

MR. ARCHITZEL: It’s not available yet.
The last plan f;om‘NEI we héard was September of thié
year, and that méyvnotfmake that date.

We would»evaluate that and write an SER,
and that guidelines i;.  We’re looking towards the
middle of next year to éomplete our evaluation of
those guidelines;

CHAIRMAN WALLIS: Well, I guéss from the
public point of vi;w,’the issue is how long it’s going
to take to reéolve what’s been a long-standing safety
issue of impossible'imporﬁance.

MR. ARCHITZﬁL: NEI approved guidelines
are a while off'jet. But this would berthe yardstick
we would usé to evaluate those guidelines. This Reg.
Guide is used as thé evéluation of --
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CHAIRMAN WALLIS:  Okay. So it’s a

yardstick. So it better be -- better have units on

it, right?

MEMBER FORD: Since you.:don't have a
prediétive methédoldéy ;- I mean, for inStance;ryou
cannot predict why'éarsebackvor Gundremmingen, these
other stations whiéﬁ"bavé seen pump blockage occur,
that a whole list Qf:various variables -- mesh size,
debris sources, etcetera, where you have no way of
qﬁantifying whethgri thét particular 1lineup or
parameters will give,you'a real -- give you a problem
down the sump.

So fpllowing on from~ the previous
qguestion, what is your criteria for success or
compliance by the utility to this Reg. Guide? vThis
Reg. Guide just lists a whoielot of, "Hey, look out
for the slope of‘tﬁefloof,mesh size," etcetera,
etcetera. You're just listing all of the variables,
but you’re not giviﬁg ény criteria as torthe well,
which are the mostrimportanﬁbbﬁes.

| What defines‘compliance,to the Reg. Guide?
Do you understand what I'm saying? There’s no
quantification.

DR. LETELLIER: Well, let me attempt to
clarify. First‘of'ail, the uhité, the calibration of
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the yardstick, are based on NPSH margin. That is the

ultimate condition ¢f,compliance -- whether or not a

given licensee can accommodate a certain fraction of

debris transport and Still provideflong-term coolihg
as defined by —-H | |

MEMBERWEORD: But there is no algorithm
relating NPSH to all éf these othefrvariables.

DR.LETELLIER: Well, when we say that
there are no predicﬁive models, in lérge part-We're
referring to the,transport step. Now, we do héve test
data that describés”debiis generaﬁion.' We have test
data that describe head‘loss when the‘deb#is arrives
on the screen. ;Andrthose are prédictive; they’'re
based on empiriqal’cdrrelations ahd on -some semi-
empirical theory.

So the various pieces have been quantified
to the level of detail thét was possible with the
resources thatiwefve been given in thé past few years.
The lack of predictive capability:comesfin in the
variability of input parameters.

We're not certain exactly what the

- conditions of a given accident will be, and we're --

we don’t have a capability to predict the transport
fate of an assumed particle of debris.
MEMBER FORD: That’s right.
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DR. LETELLIER: JAndrs¢, therefore, we're
using the testrdaté tb:mékerconservative engineefing
judgments about the,conn§¢tions betﬁeen each step of
transport.

MEMBER FORD;' I guess'I'm.putting myéelf'
in the shoes of ﬁhe utiiity, and éaying, "Okay. VI've
got to meet a cgitéinvNPSH quantitatiVe criteria."
But I have no idea what -- the things I should be
controlling. Aﬁdvi've got this great big list of
things, and if ydu look at yoﬁr report, the Los Alamos
report, there’s afhuge‘numbér of interrelations which
no one -- no one -- understands or can predict.

DR. LETELLIER: Well, I --

MEMBER fORD: 'So ié there going to be a
big EPRI programrto puﬁ a -- to qualify this, so they
can react proactively to thisrproblem?

DR.,LETELLIER: I’drpréfer to respond to
a specific 'questionv'regafdihg 'léck of predictive
capability, and that way we céuld show you the
supporting - évidencé that ,WOﬁld " help you make
judgments.

MEMBER FORD: Okay.

DR. LETELLIER: But, in general, let me

7 say that the ‘guidance ‘is intended to demonstrate

acceptable methbds that range all the way from
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100 ﬁercent damage, '100 percent tranéport, 100 percent .
ploCkage, all thev wéir {down to phenomenology-based
engineering ;iudgments about what fractions wouldr
actuéily participate in ‘each step of the process.

of course, ﬁhe more detail that you have
to take credit for, then 'the morer,eépoﬁsibility you
have to baseline y’ouf ﬁudgments on daté, testing, and
evaluation programs. |

In faét,' when the comment was made by Dr.
Wallis about 100 pgrcent inventory béing overly
conservative,' in fa'ct,' ‘that was the resolution path
taken by the BWRs. As a' matter of practicality, they
had enough | space to redesign theirr’ strainers to
accommodate tha‘t.' amo'Uﬁt of material. |

CHAIRMAN WALLIS& Well, it couldn’t be all
the material in the air handling units.

IVJR}V ' LETELLIER: They designed their
strainers to acéomnodate ail of the insulation,
thermal insulatibﬁ, in containment.

CHATRMAN ,WAVLLIS:V Well, 13 ,VOO(LJrcubic feet?
That’s this réqmﬂfﬁll. I don’t know, majrbé more than
this room full. Yes, ‘more than this réom full. I
can’t believe it, that you’re going to put all of that
on your stra:i.rn'err'.:{

DR. I;ETELLIER: You're referring to filter
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media in the air 'hand_ling units and --

CHAIRMAN. WALLIS: - It‘s in your -- this
technical basis; I just -- it just struck me.

DR. LETELL’IER: Well, keep in mind --

CHAIRMAN WALLIS: I don’t know what this
is, and why it’s in the air handling units. But it’s
in your report that 'if’s there.

DR. LETEI;LI:ERV: | Keep in mind that when you
consider debris generétion, you have to ‘examiné the
potential sourcev lbcations‘. And then YOu assess the
targets that might ,bé "impactéd by the damage, 80 --

CHAIRMAN WALLIS: I have no idéa where the

air handler units are relative to where the LOCA might

be or why --
DR. LETELLIER: l’And it may vary --
CHAIVRMAN‘WALLIS: -- the stuff might fall
out in a steam emiironment or not. But that’s

something that presumably is going to be calculated
using your methods.

DR. LETELLIER: The locations may vary

widely.

CHAIRMAN;VWALLIS: Yes.

DR. LETELLIER: In fact, and it -- I think
it’s listed there for qompleteness sake. If a

particular' licensee knows that their air handling
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units are vulnerable t6 ‘impingement, then that
represents a pbfential'debris sburcei thét they have to
accommodate. | ~'

CHAIRMAN WALLIS: I wonder if théy have
any clue aboutwl"lether_‘they’re vulnerable to a
shockwave. B o

DR. LE‘TE:I.;LIER:F By inference of proximity,
and based on thei ';est data for damagé zones for
different types of debrié"rénging from bare fibrous
insulation all the Way‘td encased stainless steel
jackets, I think that the industry does have a goocd
impression of what the ,_Adar'nage zones are.

‘Now, that’s not éo' say that the database
is entirely incldsive; ‘We were able to trest the
predominant materi'awlsj,' the predominant insulation
types. But there are éeftainly others.

CHAIW WALLIS: Well, that’s what’s --
I do see you have these -- you hafre -- I kn'ow you have
some good te'strsron certain Akinds of _insulation on
pipeé. But this aii: handlerr unit, where is it? I'm
sorry to keep on this, but because this is a huge
number in your repoft - 15,‘060 chbi'c feet.

Now, is this in sheets of loose stuff in
gsome kind of -- like in ‘my déheétic heating system,
hot air system? 1It’s a’:vi.ery, very flimsy filter.
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DR. LETELLIER: But in general --
CHAIRMAN WALLIS: The slightest thing can

break that up.

DR. LEi'ELi.iERE That’s true. But in
general -- |

CHAIRMAN WALLiS: Is that what they’re
like? | |

DR. LETELLIER: Yes.

CHAIRMAN WALLiS: Then, rwhy are théy
considered?

DR. LEfELLIER& But in keeping with your
analogy of a home‘furnaée7system, you know that those
materials, those fibérglass panels, are encased in
mechanical equipmeﬁt.r They afe shielded, in a sense,
by the sheet metal.

CHAIRMAN‘WALtiS: Well, i don't khow how
they are in the plant.

- DR. LETELLIER: In fact, that’s true in
the plants as'welllvr' |

'cHAIRMAN WALLIS: So that the utility has
to look very cérefully at all of those things, like
say the ai;handlingAuniﬁé, and say, fGee whiz, my
filters are not very well‘protééted. I'd better do
something about it," éf sémething?

DR. LETELLIER: That’s true. Ultimately,
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the --

CHATRMAN _WALLIS: Do all of theée
assessments and r- 

DR. LETELLIER: -- judgment falls on them.
But keep in mind -- |

CHAIRMAN WALLIS: Eventually, maybe if
they don’t do it, someiNRC inspector will walk around,
if they have a WAIkafdund in site containment, and
say, "Gee whiz,'-I: ca'nt see a lot o‘f loose filter
material up in that air filter. This looks 1like
something that might give a éroblem with sump block
issue at" -- : |

DR. LETELLIER: Well, the guidance also
serves the purﬁoéé"of' audits for the rregional
inspectors. And 'so the Reg. Guide provides
consistency between the NRC approach and the
industry’s perspectivé as well.

Keep in mind that the assessment'of a
given vulnérability may be as simple as proximity.
This is outsidé the damage zone. Therefore --

- CHAIRMAN WALLIS: Wé're'going»to move on.

DR. CHANG: Yes. |

CHAIRMAN WALLIS: But you’'re putting an

awful lot of reliance here on the ability of each one

of these licensees to make a proper assessment of all

.
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the sources of debris}and what will happénrto it.

MEMBER,ROSEN; That'é cdrféét; When we
get the guidance from NEI -- :

CHAIﬁMAN‘WALLIS: Right. We have to get
some guidance. We héven't got it yet.

MEMBERROSEN; No, we haven’t got it.

CHAIRMAN~WALLIS: We have no idea if it’s
going to be adeqﬁate} -

MEMBER'ROSEN: Well, we will presume that
they will do a good job as they do on many things and
be proud of it and'téll'us about it.

I would obéerve it’s 9:15. That’s the
close of the discussion on the comments, and I don’t
think we’re quite_thére.

DR. CHANG:, Okay. The next issue about
overpressure -- ih'therﬁég. Guide, we mentioned that
for the ECCS éndicontainment'heat removal systems,
they should be dess;.'grnedr such that the pumps have -
available sufficient to the NPSH.

AsSumiﬁé rno"overpressure from -- as
compared to thaf'—-jbefbre the LOCA -- this is a
conservative assumption -- the comment is that4this is
not consistent withiﬁhe 1icensing'basié for certain
subatmospheric cbntainment plants, because in those

plants they have vacuum under the normal operation
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condition. .
Ourreépqnseisthat therofiginal position
stays with change -~ witb some modifications. The
modification is that we said foir subatmospheric
containments,'thisvgﬁidénCe should apply after the
injection phaserhas:terminated. Prior to termination
of the injectionrphase; the analysis should include
conservative predictiqns of the containment
subatmospheric pressure and sump water temperature as
a function of time; 
MEMBER' KRESS: ~ Why should you give
subatmospheric containmenfs'this advantage but not
give it to the other plants?  Why shouldn’t an
ordinary large dry PWR be able to take the containment
pressure prior -?lafﬁér injegtion also? If it’s good
for one plant, shouldn’t it be good for the other?
kDR. CHANG: Well, I think it’s consistent.

We are trying to be on the conservative side.

MEMBER KRESS: "1Yes, you’ve been
consistent. The subatmoéphéric: plants have been
given --

| DR. CHANG: For subatmospheric plants --

‘MEMBER KRESS: -- an allowance for

6verpressure. |

DR. CHANG: Prior to the switchover, they
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havetovassumeconserﬁativepredictions for pressure
and water temperafuié és a function ofrﬁiﬁe.

MEMEERKRESS; Yes. But it éeems to me
like if you‘re going;’to let éhe  supatmospheric
containments . do that, you ought ;to let other
containment typeékdoitkalso. | |

DR. LETELLIER: To be honest, I'm not
certain what additidnal benefit that really adds. 1f
you look at the WOrds that -- we'rertaiking about the
switchover to tecircuiatipn, between injectiOn and
recirculation. And after the injection phase has
terminated, the guidance defaults back torthe‘pressure
that existed before the --

DR. CHANG: :They still haverto comply to
the pre—LOCA'Condiéion."

DR. LETELLIER: In effect, T.Y. was
correct . that ouf'/;-' the staff position has not
changed, that we’re defaulting back to the Reg; Guide
1.1 position, thatvin order to accomhbdate a variety
of accident’scénarios, including loss of c¢ntainment,
it's always cohservative to assume the pressure that
occurred before the LOCA event.

DR. CHANG: Okay. The next one, the next
slide, please, is on the screen mesh size. 1In the
original Reg. Gﬁidelsent out for'public comment, we
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hévé a sentence séying that a site should be smaller
than the minimum restrictions found in the systems
downstream of the sump, and then later the ECCS or the
reactor coolant sysfem cbmponenﬁs. |

The comment ié that this may lead to verf
high head IOSS'for 43 in current ecreens; if youruse
such a small mesh.' And also, it maj make the screen
areas too large to bépractical. |

Thé»sécoﬁd cémment on the’mesh size is
someone suggestéd’fhatrthe long thin debris slivers
may pass axially through the sump screén, and may then
reorient and clOgrthe‘flowirestrictiqns'downstream,
such that pump seals -- such as pump seals and
barriers in thoge locations. This shallrbe considered
-- this is the'cOmmeng.

our respbhsé to the first one is that we
modified the Reg. Gﬁide to say that the size of the
screen pump opeping’should be determined considering
the flow restric;ioné of systems. We don’'t say it has
to be smaller. VtA

fAhaftheﬁ) the mesh siﬁe.is -~ if the mesh
size is impraéfical to be fine enough to filter out
particles of debrig‘that may cause damage to the
downstream équipmept,’ then it is expeéted that
modificationwould‘be médé to the ECCS pumps, or they
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can purchase a Vp"ump that can handle those small

- particles.

And on the second comment we --

CHAIRMAN WP;LLIS: There: is a pump that
will do this that;s‘ easilyA accessible and --

DR. CHANG: - }Ralph, do you have any
information on. thati?

DR. LETELLIER:' We don’t have specific
vendor information, Vbut :wé ‘are aware 'ef pumps that are
designed to handle high debris loadings. We’re not
certain that they're 'qualrified, »for nuclear
applicat ions . |

The _point is,h in the respcmse to this
comment, is that the filter screens have a performance
criteria. They are there'for ‘a purpose -- to protect
downstream equipment; And the vulnerabilities of the
downstream equiphent should be used to define the
perfermance sta’ndards. |

MR.. ARCHITZEL: ‘But I guess to go to a
specific example, in theeravis-Besse case, the low
pressure safety :mjectlon pumps were capable of
pumping the f1u1d that got through the screens. And
the high - pressure ’safety injection pump wasn’t
evaluated, so 1t is somewhat pump and vendor specific.
They did have to mod;fy the hJ.gh pressure safety
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injection pumps for this issue.

CHATRMAN WALLIS:  But one of the
commenters said that; if these fibers got through,
they would tangle up on things like spaces in fuel.

DR; CHANG: : ‘Yes, that’s the second
comment . |

CHAIRMAN WALLIS: They'’d bg tangling up,
and they didn’t havérto be bigger than the opening in
order to start tangling ﬁp on these. The spaces
themselves are sort of filter or screen. So did you
respond to that? | |

DR. éHANG: Yeé; I think ﬁhatfs‘related
to the second coﬁment; as I méntioned -- that the last
slivers of fiber may passrthrough the mesh opening
axially and get?clogged up later on in those small
areas like pumbiséals'or bearings.

So we ‘agree with the comment, and we -
modified the Reg. Guide to say that people have to
consider those conditipns if they have that in their
plants.

'CHAIRMAN_’WALLIS: Well, you just said
consideration shoﬁld;be given to the buildup of debris
at downstream locations.

DR: LETELLIER; ‘There is rcurrently a
research effort in place --
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DR. LETELLIER: -- for the next fiscal
year to look at ééreen éenetré.tion.

CHAIﬁMAN WALLIS: Well, there’s no
criterion for anything. I mean, suppose you say,
"Yes, I'm going toh_aire ‘my spacers onrrsomer of theée
fuel elementsrfestoqhed with fiber," so what? I mean,
there'’'s nothing‘ here 'thfaltrrsays how you decide whether
or not it’s orkayr.

DR. CHANG: Well, in this case, we just
bring this to theiartri:rention of people there. This is
a possibility.

CHAIRMAN wALLI;S: Well, this whole thing
is so vague, you'véAgot' to consider ‘all of these
things. Are we waiting :fro'r some guidance?

MEM_BERRos'Eﬁ': Yes, the guidance from NEI.

CHAIRMAN WALLIS: Is that what we’re
waiting for?

MEMBER ROSEN: I think that's the key
document. |

MR.,ARéﬁITZEL: I'd like to point out that
NEI guidance dééls with the GSI-191 iésue. It doesn’t
deal at all with't'he'downstreaﬁ blockage effects. No
one -- they’'re nbtfworkingonthat, so this issue,
which is, say, blockage in the fuel channels, is not
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part of that effort.

MEMBER ROSEN;‘ Why not? I mean, isn’t
that -- the Reg. Guideinqw clearly says "modified to
make that comment.” S

MR.'ARCHITZEL§  But I'm not saying the
Reg. Guide does; I;m just saying it’s not part of
their current effort." B |

MEMBEﬁ ﬁOSEN:  0kéy. So néw that we’ve
had that commént“fromrthg publid, and the staff has
locked at it'andrput it -- modified the Reg. Guide,
now it seems to me incumbent on NEI to deal with
what’s now going to be'in ﬁhe Reé. éuide. Am I
correct? 7

MR. LEHﬁiNGﬁr’ihis is John Lehning. I
guess it’s not incumbeﬁtron NEI to deal withrwhat's in
the Reg. Guide,'bﬁ#>it would be incumbent for each
licensee to deal/withié;”

MEMBER ROSEN: Right. Well, yes. And the
licénseesrhave'delegated that to NEI ratherrthan come
up with 59 or 69 different solutions, which is
1ogica1.r So now it seems to me, I mean} you know, we
have a coherent sYstem;’ We‘have‘public comment, yoﬁ
respond; YOu'éhahge ﬁhe Reg. Guide;r Tﬁe utilities now
have to deal with'what’é in the Reg. Guide or come up

with alternatives. They don’t have to choose to come
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up with alternaﬁi‘ves. .

And -th»ey‘hir‘edv NEI to come up with a
common method they can use. They set up a task force
to work with NEI and to make sure that the Quidance
comes out the »way’fhey think is reasonablre ahd
responds to the Reg.Guide appropriately. . Bﬁt’,' I
mean, I’'m stimnekd to think that NEI wouldn’t now
change the Reg. 'Guid_e to deal with this comeﬁt,
because the Reg. Guidé,-- change the guidance ﬁo deal
with this comment, ,b,écai.tsé the Reg. Guide is going to
have it in it.

We have an NEI r'erpreseﬁtrative here. He
could address that. 'Would ybu chobsé to do that?

MR. BUTﬁER: - I don’‘t know‘ what you’d like
me to say. I mbearrx'--_‘

MEMVBERAV‘SIEBER:V " You need to use the
microphone.

MR. BUTLER: John Butler at NEI. Our
initial effort did not focﬁs: on the downstream
effects.  Part of the difficulty with addressing
downstream effects, it’s very design-specific, vendor-
specific, part-specific. All we could do without an
extensive research effort would be to provide some
guidahce that probably would not go into a lot more
detail thah the current Reg. Guide point, things that
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plants would need to look at to enSure that they’ve

‘accommodated in some fashion.

But the analyées necessary to demonstrate
that their system can'accomﬁddate materials that pass
through the séreéns'ié Very Pump-specific, design-
specific. b‘

MEMBER FORD: Could I ask a question?

It's more of a procedural and which I don’t

understand. This Reg} Guide, this NRC Reg. Guide,

gives a lot of qualitativé' requirements -- assess
this, consider that.

Now, do I understand from ‘the conversation
that has just gone on that now NEI is going to issue
a guidance to their ﬁtilitieé as to how they’re going
to respond to NRC’s request for assessment? So NEI is
going to give the quantitative answer?

MEMBER RVQSEN;' . Yes, that's my
understandihg.

MEMBER FORD: Is that true?

MEMBER ROSEN: Rather than each utility
doing it theméelves;'they've coﬁe‘tOQeﬁher in a task
force, an NEI task force, which has been charged with
the reséonsibility 6f coming up with a set of guidance
for that -- for each utility to use --

MEMBER:FQRD{‘ Well, it would close the
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circle, then.

MEMBER ROSEN: -- to close thé circle.

MEMBER FORD: | qu wiil NRC approve, j.f yoﬁ
like, the NEI's quantificatioﬁ of these requirements?

MEMBER ROSEN:_Iéxpect, but I will let
them answer for themselves, I expect that they’ll read
it and write an SER VsayingAthat’s an acceptable way of
meeting the Reg. Guide. 1Is that correct?

MR. ARCHITZEL: «vWell, it won’t be meeting
the Reg. Guide. 'Itfllibe an accéptable methodology to
address this evaluatibn that would be addressed in the
Generic Letterf Buf it would be an SER.

MEMBER FORD: And how long will it take to
come up with these gquantitative guidance to Vyour
members? |

MR. BUTLER: We're still working toward an
end of September schedule. |

MEMBER FORD: Gosh. If you read this Los
Alamos thing here, I'm not an expert in this area, but
you’re not looking aﬁ é threé-month research effort to
quantifyA the interaCtions between all of these
variables to meet their qualitative requirements.

Am I being dumb heré?r Am I missing
something? .

MR. BUTLER: No, sir. Let me point out
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What Bruce pointaedr oﬁt'_ earlier, that you have a choice
in as's'uming a very cthérvé.tive assumption or taking
a more phenomenolrogical approach to - that requirés
a little bit more investigation and detail.

What w'e'ﬁre 'attiempting to dd‘ with the
guidance is providelreach"utility with options in each
phase of the eveﬁt, as tb which method they choose to
use. If they can accon»\modatre a very conservative
approach in terms of the answer that that gives, that
is the simplest and most direct way to get an answer.

In other instances, the? will need to
provide -- go with a",mofe' phenomenolégical approach,
still probably usring gome éonservativé assumptions.

MEMBER VFORD: Okéy.

MR. BUTLER: Because there is not a lot of
detailed pheﬁoménological research available that they
can use. And théré"s a large variability in the
designs thaf:' it would be very difficult to‘kdo that on
a generic basis; | 7

So the level of detail that they use in
their analysisv,{,the level of conservatism they use in
their analysis, will be up to each individual plant to
meet their needs.

MEMBER FORD Okay. Thank you.

MR. HSIA This ‘>irs Tony Hsia from
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" Research. I would like to add that the advantage of

~an issue this 54 wiithxsuch a long history was that

industry has done quite a bit already, becatise we --
that was evideﬁt 'td ”th’e 'whén we attended the workshop
back in July in Baltimore.

T»heiz"j;r)ié;nélwere to perform analyses to
evaluate the Vdebrisi:g'eﬁération. Their licensee will
perform analyses and attempt to figure out a waéhdown
and transport --”wéshdown 7 Vfr.r'om -- Yyou know, -with
container spray 'o'ft' the 'debris and transport debris.

And Iwas impressed to see there was one '
plant who actually ﬁad ,_:a vgry_ extensive plant walkdown ‘
and documented WHy‘i each. rosm has possible débris.
That’s the -- léter on ybu will see, when we get intp
detail, that’s -- és it turned out, the NRC and the
industry has e\'rolvrécrir to 'r;eally léok at this whole
thing, and back up "a setep and réay' you’ve got to figure
out debris generation, you’ve got to figure 6ut how to
move that debris, whatever 'yéu have, from your
location down -- washed down to f:rhe' sump. And this
trahsport in the sump, then éventually the possible
blockage of screen and suction éﬁrainers.

So that’s the direction everybody is going

to. And I hope when we get into the detail, you’ll be

able to see it better.
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And “I'd: also note that Bruce is correct
when he said there is no method, he really -- I
believe he really’r meant to say thex:é is no ini:egrated
predictive method;' JIn other words, you don’t have a
code -- let me Vjurst put‘a name out there like a
revised RELAP thati»c.:an include all the debris and
predict where they'rveigoing ﬁo go, and with what kind
of force they'ré going torstrike each object. We
don’t have that tool.

So the best we can do is right now, using
codes like RELAP, like MELCOR, at different phases of
the accident, and7theh incorporate that with the test,
the knowledge wé havé,g"aihed from experiments on how
-~ what kind of débrié, what size, what kind of debris
we’ll have, and ,qubine -fhat ‘'with the plant-specific
configuration. ‘With that ail'put together, that’s the
best we can prediét:today.

So what’ he meant is there’s no integrated
simple tool that can give it a sélutidn just by
punching in the'ﬁumbers;

DR,VCHANG; Okay. Next slide, please.

The next concern is on the leak before
break for the ;rersource. The comment is that
Section C.1.3.2‘require3'applicatiqn of large breaks

in essentially all locations in the reactor coolant
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system for'regenefation.‘

Thirs‘isj consistent with 10 CFR 50.46.
This is for the calculation of ECCS capability, long-
term‘capabili;y. ) ‘You have to pdstulate the most
severe postulated 'LOCAs. But in our case, fox: the
sake of the generé.tion of ‘vthe worst‘ debris, we used
the same approach asV50;46. In other words, they have
to consider the most severe postulated LOCAs.

The comrhérit is that this is not,consiétent
with the leak bef.r‘ore; break positionr_ofb GDC 4. Our
response is there Zisvrno change after Reg. Guide. The
staff position was doéumented in aﬁ blettrer ' ﬁo the
Westinghouse Owners 'Grc':ﬁp in 2000. The position is
that LBB is not apﬁiiéable to LOCA-generated debris.

Howeve:f the staff acknowledges that we
have received an NEI request to considér alternatives
to a double-endéd Vgurillotine break for xdebkris'
generation. For inétance, they, poétuiated maybe we
can use the fractiotn'mechanrics’torptedict'a certain
size of break instead of the doui:;le;ended guillotine
break. | |

VThzri.:s- is something in between the two
extremes. One is the‘d‘oublfe-ended guillotine break;
the other one ris_‘the‘:leak before break. So it’s sort
of a compromise suggeétion;
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And this is a poliéy issue which may

result in changeé'~tq"break size used for debris

generation. So after we reviewed -- finished

reviewing this alternate, what'is therstaﬁus on that
now, Ralph? | “ |

MR ARCHITZEL: The last was NEI was going
to provide some supplgmental material to their earlier
application. Ahd onéé we get that, we plan to go with
an ANSI policy paper up to the Commission. |

DR.;CHANG}A Okay.

MEMBER,KRESS:,‘ Let me ésk a technical
question, perhaps' to Mr. Letellier. How do you
pronounce yourrlas;.name?

DR. VLETEiI;i.IEIQV: Letellier.

MEMBER KRESS: Oh, xou pronbunce the R.

DR. LETELLIER’: It's been Americanized.

MEMBER KRESS: 1Is the quantity, size, and
transportability of debris in the general locale of
the break arstrbng function of the breakﬁsize, pipe
size? |

DR. LETELLIER: The volume of debris is
definitely a strqng function of the pipe and size.
And the corréiations are -- 'haye that as a key
parameter -- the pipé diameter.

MEMBER KRESS: Okay.
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DR. LETELLIER: The amount of debris
generated is alscia‘strong function.of the damage
pressure for the givendgbris’type. As I mentioned,
bare insulationrtb jacketed material to reflected
metallic. All of thése'respond differently.

MEMBEﬁ,KRESS: Okay. That béars on héw I
think about thislérgé bréak LOCA and leak before
break issue. | 7 o

cHAIkMAN:WA'LLIs: I think it’s important
in big LOCA -- akbigLOCA is a really big debris
source. B |

MEMBER KRESS:’ Yes. But it has a very low
probability. o |

CHAIRMAN‘WALLIS: That’s where the
argument is about therigak before break.

DR. CHAﬁGQ‘ All right. The next slide,
please.

The nexf7 ¢omment is on the partially
submerged screens, and it’s a féiluretcriteria. In
the original Reg. Guide sent outrfoi:public comment ,
we have a statement thét crédit should only be given
to the poftion>of the Sﬁmp screen that is eipected to
be subﬁerged at the beginnih§ of £ecircu1ation.

Allowance should be ‘piovided' for

circumstahges in which the level bf submergence
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changes substantially following the beginning of

‘recirculation. Thisrisatheacomment on our statement.

The example ciﬁéd'is it’s like using an
ice condenser céntainmenﬁ;,that continually the ice
melts and you ihcfeééé-phe;wéter level. So ifrycu
specify that they have‘tostick with the water level

at the beginning of the switchover, then this is not

' considered there. -

The staff positibn has'beenrmodified‘in
the Reg. Guide to‘sayrthat for partially submerged
sumps ctedit should‘dniy be given to the portion of
the sump screen that is expected to bersubmerged aé a
function of time; ‘867we added'this as a function of
time. It’s not at the switéh of -- switchover time.

Pumprfailure éhduld be assumed when the
head loss across the sump écfeen is better than half

of the submergedfséreen‘height, or the NPSH margin.

This addresses Dr. Ford‘S'question about there is no

failure criteria there. This is the bottom line.
Okay. And originally we have I think --

in the tevised:vérsion, we have one-half of the pool

- height. Now we change it to the submerged height.

It’s because in»some-&esigns,they_have a curb there.

A curb effectively is a block of the screen, so you

have to count the height‘without the curb.
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Next slide, please.
'MEMBER KRESS: That wording is a little

strange to me. You’re saying that you should assume

the pump fails when the head loss across the screen is

greater than oné-haif of the head loss you would get
to exceed the ‘Vﬁret‘ ~b§sitive suction head origin, or
what? I don'tr--VI'm not --

DR. CHANG Now which -~-

MEMBER:KRESS:" I'm looking at the last
sentence of your feéApohsé. It’s just -- I'm trying to
read it and see what it actually says. |

DR. LETELLIER: Those are two separate

criteria. One is the standard NPSH consideration of

cavitation at the pump inlet, at the impeller .

location. You cran'vt::iviolate thatr margin.

The other criteria is actually a
congideration of passding of ‘volumetric’ flow through
the debris bed. The only driving force évailable is
the static headvo'f the water that’s sit;.ting in the
pool. That’s the only Way to supply water to the sump
well.

MEMBER VROSEN: It wouid just be a dam
that’s holding back all --

DR. LETELLIER: That’s right.

'MEMBER ROSEN: -- Vthe water.
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DR.fﬁETELLIEﬁ: It‘'s a dam essentially.
Ana on average, YOurisgatic heéd is about one-half the
pool depth minus the cﬁrbing. And so there are
actually two sebaratérfailure conditions, and I would
propose we add the words "whichever isrleés," the
minimum of -- -

MEMBER kRESSQ‘ I.just think that sentence
needs to -- | |

DR. CHANG: VVIYes, whichever is less.
That’s the intention.{

CHAIEMAN WALLIS: Actually, they wofk in
combination that }- that'you get some drop-in head
across the screen,andkthen you havé tcrworryrabout
NPSH from that lower head. So the two really act
together, don’t Ehef? »Thef're not indepéndent.

DR. LETELLIER: It’s actually the minimum
of the two. ‘Whiéhevér 'is lower will be your
tﬁreshold. |

CHAIRMAﬁ WALLIS: You have to add the two
together. Anyway,'you’ll sort it out. |

DR. CHANG}V,Yés. ;Next'élide, please.

The nextéomment‘is on the one-eighth thin
bed value. I think we are going_té 96 into the thin
bed later bn; butthecdmment‘is that there seems to
be no supporting technical basis to have the number
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one-eighth of anrinch there in the Guide.

And we made it clear that thereris some
technicél basis in this new --

CHAIRMAN'WALLIS: So it’s not a magic
number. It hasn't”rgaliy any basis except that it
worked for certain ﬁhysics for certain kindsb of
material. Nothing magic about an eighth of an inch.

DR. LETELLIER: It is based on test data.

CHAIRMAN WALLIS: No. I mean, it’s --

DR. LETELLIER: A bed that’s thinner than
that will fail.

CHAIRMAN WALLIS: It depends on the screen
and the kind of debris and all sorts of things. But
anyway, we’ll get to that later.

DR. CHANG: Next slide, please.

The next one is on the adequate protection
after sump on --'frlr |

CHAIRMAN WALLIS: This one is an.easy'one,
I think.

DR. CHANG: This is an easy one, I hope.

‘CHAIRMAN WALLIS: We can pass over this
one, unless anyone héé a question about it.

| DR. CHANG: The next one? Want to skip
this one?

CHATRMAN WALLIS: Well, I had a comment on
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this.
DR. ‘CHANG: Qh, fou have a commenf_.
CHAIRMAN WALLIS: In 'readir;g the Los
Alamos basis -- kngfn]:edge basis, it éeemed to me that

CFD is shown to qi;alitatively simuiate some of these
things. But it wasﬁ't ré’glly an 'anaIYtical tool yet.
DR. LETELLIER: Again, the use of CFD
codes is to prov:i‘.drer éngiheering information about
water velocities and what '_trhe transport pads would be.
CFD is not Sufficierit' qu predicting debris behavior
in water. Those ’mddel_s don’t exist, and it was not
the intent to develop ‘that -- those models. |
CHAIRMAN WALLIS: Well, it says analytical |
-- it’s an acceptabie analytical apérqach to predict
debris transport. And ‘You’re saying it can’t do it,
8o --
DR. LETELLIER: Well, we should clarify
that to say when used in combination with test data.
CHAIRMAN WALLIS: Ah, okay. Well, good.
Thank you.
Yes. This earthquake ohe is probably
okay, too.
| And then we go to slide 17, size of the
ZOI. Presumably, Los Alamos has ways to estimate the

ZOI that answer this public comment on page --
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slide 17.
DR. CHANG: well, our position is that the
Z0I should be consistent with the riék-épecific damage
pressure. 1In other ﬁ6rds;'it should extend until the
jet rpressure' deCréaseST below the 'eiperimentally'
determined damage pressure appropriate for each
specific debris source. So this is how it is decided
-- the size of the ZOI,i 
DR. LETELLIER: Specifically, to answer
the question directly,todo the zone of influence
correlation scale with operating or design pressure,
the answer is no. The test data don't exist in a
comprehensive fashibﬁ. 'What‘does exist aie zones of
influence as a functidn of démage pressure for the BWR
tests that wereéerformed as part of the BWR
resolution. |
' Thérg ‘were limited two-phaser blowdown
tests conductedfas part of this exercise, but not in
a comprehensive fashion. - What' we’ve done is to
account for the'difference in thevthefmal hydraulic
conditions gnd compensate for the Qifference in energy
by reducing the damage preSéures. Wherg'for a steam
jet, bare, unprotected'fiberglass might fail at a
damage 6f' 107 psi, we now suggest using a damage
pressure of 6 psi.
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CHAIkMAN WAI...LIS:A This is a stagnation
pressure or what? |

DR. LETELLIER: That’s right.

CHATRMAN WALLIS: okay .

DR. VCHANG:V Okay. Last slide on the
public comment is somersat?nples of other comments. One .
is on the definitioﬁs ,Of NPSH.’ The one we had in the
Reg. Guide before probably isn’t too clear, 80 we
quoted the definitiéh from the ANSI document. So it’s
word by word. ';I;tr:'s quot:ed there. |

And the second comment is about the
chemical rea‘ctibhsr in the ppol.

CHAIRMAN WALLIS: I have a comment on
that. I méan, all you’'re considering is the chemical
reactions producing k,precipitate. Bﬁt on page 120 of
the knowledge " base doc':ument,r it speaks about
interaction of 'hj.gh pH water with z:an and aluminum
surfaces producing hydrogen. And then, later on, on
page I31 or 131, it talks about the generation of
hydrogen from high pH water.

Now, I’ve made this pdint before. When

you have bﬁbbleéproduCed on these particles, then you

get flotation of the particles. So there are chemical

reactions occurring in the pool. There'’s a continuous

bubbling and flotation, rather like the notorious
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"tanks at Hanford.'

And 'thiéviévgoing rﬁo ‘change the
floatability of the debris;r And this doeén't seém to -
be considered at ali; I méan, I've made this point
three or fourbtimes in‘the past, and nb one has ever
put it into ahy Reg. Guide or --

MEMBER.RQSENE Ien’t it a conservatism not
to consider that? I mean,'if the particles --

CHAIRMANVﬁALLISQ No. Beéause you have
your heavy'particle:déwn at the bottom. rThey'throw it
away, because itsetﬁled.

NIEMBER,EROSEN: Right .'

CHAiRMANiWALLIS: But if it now reacts
with gas and makes bubbles, it floats'up and gets
transpofted. | |

MEMBER ROSEN: | Right. But it never
settles down low eﬁough_to go into the pump.

CHAIRMA& WALLIS: It does;'because the
bubbles fall off essentially. VIt' rises to the
surface, the bubbles'reléase, and it falls down again,
and goes throughra EYCle of progressing along and
flotaﬁion - |

~ MEMBER ROSEN: Well, ultimately, it comes
-~ it's removed. ’The bubb1e'is.separated'from it.
CI-VIAIRI}{IANVWALLIS: Yes, right.
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MEMBER ROSEN: But it hits the surface,
the bubble separétés{rand it falls déwn again. This
goes on as lonéasthe cheﬁicalrreactions go on. You
can do it in your_kitchen and --

- DR. LETELLIER: Two comments. Number one,
I'm not sure thaﬁthe’Regf Guide focuses exclusively
on precipitation. I think'the words are accufate here
that it requires consideration of debris generated by -
chemical reactions. -

éHAIRMAN WALLIS:' But it also talks about
-- demonstrates,that Suspended indefinitely'or to sink
very slowly'shoﬁld be,Considered to reach the sump
screen. Itrseems to me that stuff which is liable to
have bubbles on it and to go through this dance could
be considered to be éﬁspended,indefinitely.

MEMBBR'KRESS# I can't believe you’‘re
going to p:oduce eﬁougﬁ gas in this témperature and
condition that itis,going to be a‘signifiCant issue.

CHAIRMAN WALLIS: Show us the --

DR. LETELLIER: That’s my second comment
is I'm not sure that the scenario thaﬁ you portrayed
is actuaily reaiiétic. |

MEMBER KRESS: Yes. ;Yoﬁr?-

DR. LETELLIER: ‘Keep in hind‘that the gas
generation occursVOn exposed metai surfaces. There
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are not a lot of ekpqséd --

CHAIRMAN WALLIS: Flakes of aluminum

paint.
MEMBER KRESS: Yes. But they don’t react
-- they’re in the water, and this is -- this water

temperature is --

CHAIRMAN WALLIS: It says it’s got NaOH in
it, and all kinds of stuff. It’s hiéh pH according to
the Los Alamos. |

‘MEMBER.KRESS:‘ It's supposéd to be high pH
to control the iodine problem.

CHATRMAN WALLIS: That's right.

DR. LETELLIER: " The inorgaﬁic»zinc might
be a credible debris source where that should be
examined. 7

CHAIﬁMAN WALLIS: Well, I don’t know. I
just assumed that'if>it's -- if it is arcontributor to
the hydrogen sourdé';érm; there must be quite a bit of
gas, because there,éré other éohtributors. I mean,
it’s not negligibié;ilit doesn’t takermuch gas to
float a particle; ~Gas has no density at all relative
to the water. So, ‘anyway, this - should be there
somewhere it seems to me.

DR.'.;LETEI;L'I'ER;', I think the focus of
hydrogen generation:haé beenron hydrogen deflagration
NEAL R. GROSS |
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within cb‘ntainﬁent there' your exposed metallic
surfaces are imp':'i.rrlge'd by sprays , and the bulk of those
metals are not sﬁbmerged rin the pool.

CHAIRMAN WALLIS:  Well, they’re zinc
aluminum paints, right? o

DR. LETELLIER: That’s true.

CHAIRMAN WALLIS: So they are part of the
debris. So I would réally'appreciate -- and there’s
aluminum foil in -- crumpled up in this insulation
which gets transp'orted'," aﬁd all that, and it’s not
something you can just‘ dismiss.

" The otheﬁrrrthing that there waé a comment
about that I d:Ldn't see on to very w_ell was this
business of traﬁsient debris. It has been raised by
this committee, too, that plastic sheeting, duct tape,
and stuff, which happeﬁs to be there forrﬁaintenance
purposes or something,"or -someone left it thére, is
simply dismissed as beiﬁg not sc;méthing you -rconsider
because of risk. Soméhow it’s considered in the risk
analysis. iﬁ's not considerédras relevant to the
screen blockage problem. Why is ;that?

DR. LETELLIER: No. In fact, it has been

~considered é.nd éxcluded} ‘based on transpbrtability.

Under circulation --

CHAIRMAN WALLIS: That’s not the argument
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usedrby the staff is dismissing it, in dismissing the
public comment. Maybs there’s a,physical reason for
dismissing it.‘:But theysssy it’s all taken care of by
risk, 80 -- which seems to me vefy strange.

I have to find it now. Anyway, we can
find it. The transient debfis public comment.

MR. CARUSO: I'm confused. You said that
the sheet material isrﬁst transportable?

DR. LETELLIER: Not during recirculation,
flows typical of,fesircuiation phase;

MR. CARUSO:V On-page 2-1 of the knowledge
base, it says, "Trsnspsrtable sheet-like materials,
numerous miscellaneous, :relatively transportable
materials weré”féund'that could essentially behave
like a solid sheet of material when they’'re on a
strainer screen;ﬁ Plastic cloth, duct tape, oil
cloth, all this --rI'dbn't understand. Are you saying
that.this is not ;ranSportable?

DR. LETELLIER: I hate to mince words.
But if you read‘therecommendation, it says if they
are'presentron the screen, they are of concern.

MR. CARUSO: Why are they listed under

‘"transportable, " then? There’s another category which

is relatively non-transportable.
DR. LETELLIER: There are debris types
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that should be considered. ' And based on your
assessment of the £fill-up phase, it would be possible

to transport that matérialfrfto the sump, if, for

‘example, the sump represented a veryrlarge recessed

volume compared t;ql any'o't‘:_hér' location in the facility.

Then, the flowé ‘would be preferentiaily
directed towards the scréen at a high enough velocity
to transport thosrer mater’ialfs.'

‘MR. ,VCARUSO: This is a preti:y simple
questrion, though. = You said that they are not
transpoftable, but you’ve got a document here which
says -- which ,hasr' two categories -- trénsportable'A
sheet-like materialrs and relatively non-transportable |
materials. And“nbn-'-t.rahéport}able is hammers, bolts,
nuts, stuff that I 'woi.tid expect is non-transportable.

But then you havgra cateéory that’s called
specifiéally tranéportable,' and it includes all the
stuff that Dr. Wallis is” coﬁcerned about. Is it
transportable; or is it not transportable?

DR. LETELLIER: It depends on the velocity
regime that you're cons'i.deringr.r o

CHI;\IVQMAI\T’,WALLITS’:""We'lrl, I guess I'm not
concerned about it It’s NEI that’s concerned about
it, because their public : commérit éays ‘the guidance
does not address t'rzansient debrisr sources. Personnel
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pérform work witﬂin éontaihment, 8o on and so on.

Ana,then, the:resolution is dismissal of
transient debris sources vwould be based on risk
aspects which héﬁé not béen otherwise included in the
Guide. So they are'béing dismiésedion'tﬁe basis of
risk. | 7

DR. LETELLIER: Well, again, I think we
should look at thelﬁord'--

CHAiRMAﬁ WALLIS: Physically.

DR. LETELLIER: 5Whatry6urréad means thatr
if you choose to dismiss theée debris, you must have
a risk argument to go along with it. I don’t think
that it implies thét those debris haverbeen dismissed
with the -- |

| CHAIRMAN'WALLIS; Well, does it say that?
Does tﬁé Guide‘Sayl;hat?' It just says>"disagree.“
The Guide doeSﬁ't'séemrto address the question at all
of transient dgbrisiséurées.

DRf'LETELLIER: ‘Which quéstionrnumber is
that, by the way?" :

:CHAIRMAN WALLIS: - It’s NEI comment
number 3.

DR. 'CHANG: ’Irbelieve in the record we
address those things:should.be considered as to debrig
-- let me find it.r‘

NEAL R. GROSS

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

(202) 234-4433 WASHINGTON, D.C. 20005-3701 ' www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

.75

CHAIRMAN WALLIS: Well, it’s something

' that we’re going to need to look at and resolve. I

don’t think we can spend the time on it,now.

DRA-CHANé:' I’ll try to find it later.

CHAIW* WALLIS: I really would
appreciate it, sémeiféhaiysis of the hydrégen
generation. Even ifriﬁfé a<very small amount, as my'
colleague says here;'fhén it.has to be a very small
amount. It’s not'éoingfto be able to lifﬁ up some of
these fragments of zincandvaluminumpaint.

DR.iCHANG:V On this chemical reaction
issue, the commentris thét'there is no -- there seems
to be nd publicaﬁisﬁ'but there'thét NRC published
reports of study ot}citedavailable referehces. Our
answer is that we acknowledge there are no NRC
published references perﬁihent to this issue that can
be cited in the Reg;quidé.

CHAIRMAN WALLIS: So what I‘m looking for
is a more thorough statemeht of, what are these
chemical reactionS’iﬁ the pool? Other than just
debris-generated, What is their effect on the debris?
Not jusﬁ new débris generated by theﬁ.

‘If we have time, éruce has some slides on
the‘cﬁemical testing, the initial results we have
obtained. So We:can go them in a little bit.
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CHATIRMAN WALLIS: If we have time at the

end. I think we’ré'goiﬁg to run over time anyway, but

we -- we probably -- we kind of thought we might

anyway. It’s an important'issue, and we don’‘t have
enough time.'.But Qe don‘t have to have a very long
discussion at the end probably, so I expect we cén
adjourn before‘iunéh;' | |

MR. - CARUSO: Before you go to the next
comment, can I ask a -- this is ‘a naive qﬁestion about
zone of influenée.  It looks like you only consider
double-ended,breéks; You don’t consider'spiit breaks.
Has anyone lookedAaﬁjsplit breaks at all, zone of
influence for split breaks?

DR.'LETﬁLLIERi There are correlations
available based on the length or the extent of the
pressure contour_normalizearby'the orifice diameter.
And that would be an appropriate'set of data and
information to userif you chose toV§05tu1ate a conical
break, like from a fish-mouth orifice.

And,'in'faCt, the NEI ié faced with making
that choice when they’prbpose a pbstulated break size
based oh fractufe mechanics. In fact, they have a
oﬁe—sided jet, andjnot~0pp§sing conical jets that lead
to a'sphere;

MR. CARUSO: So they just idealize the
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fish-mouth, the split break; into a hole of a certain
size. | |

DR. LETELLIER:- Yes. Now, keep in mind
that the generalizationof a --

MR. CARﬁéé:' You can do a round hole of a
particular size. | - |

DR. LETELLIE#:» That’s what I mean.

MR. CARUSO:. And they don’t take into
account the geémet:ic effect of a long break és
opposed to a round break.

DR. LETELLIER: i believe that’s correct.
Keep in mind théy}re trYing to establish a compromise
between the leak before break; which is essentially a
zero damage zone, no appreciable pressure release all
the Way up to the double-ended guillotine. And so
they’re looking forra middle ground.

Now, one k"other‘ poiﬁt of clarifi"cation, the
épherical zone rié* aﬁﬁ assumption for conﬁenience,
because we don’t"have prédictive models for jet
deflections andrecplledtions. |

MR. CARUSO: I was‘just curious.

DR. CHANG:  And also,rin the workshop in
July, I heard that if they cénsider?using the fracture
mechanics and considéred like'it'é'a holekon the pipe
and stuff iikefdoubie;énded guiildtine break, then
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they useé the hemispherical zone -+ use a hemispherical
zone.

MR. CARUSO: Okay.

MEMBER,KRESS: Yqu’re taking the jet cone
and finding the preséure that wou1d cause>damage to a
particular kind of'debris:but to a certain distance,
and that has a volume. And then, my understanding is
you’re going tb naké the'same volume in a sphere
around the pie? -

DR. ':I;;ETELLIER: That’s correct.

MEMBERVKRESS: That feally seems strange
to me. I thinkb--‘i could go frdm no -- lots of
debris to no debris with that, because you're
shrinking the distanceof an influence when you do
that.

And it seems to me like a more

conservative approach would take that distance of the

jet influence and draw a sphere at the end of that

around the thing, Whidh,is armuch bigger volume. And
that really strikes'me as a'nokey thing, and it’s --

CHAIRMAN WALLIS: But it’s the basis of
the whole model'of generation of debris.

MEMBER KRESS: Yes. And I'm really
surprised that we got this one through.

DR. LETELLIER:'V Keep in mind that the
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spherical -apprOximaéionr for ala:ge break" LOCA
generates a sphere that’s over -- between 30 and 40
percent of the containment volume. So even under our
current -~-

(Léughtéf.)'b

MEMBERKREss=  That’'s a lot.

DR. LETELLIER: It is. So if you did what
you propose and takéthe maximum radius --

MEMBER,RdSEN: It would be everything.

DR.jLETELLiER: -- you would always --

MEMBERKRESS: Yes. Well, I could see
that would be an issue. .

MR.VCARUSQ? I mean, I have'a very clever
garden hose thaﬁjrailoWS me to dial in different
destruction jets; ,Okayé;

(Laﬁgh;er;)_

And I,éan.get very different destructive
events, dependiﬁg-bh;how -- what setting I've got it.
Either, you know; a;good; solid étream --Vit even has
this wide flat sétting that you can use. And if
you're an‘insect; it matters, you know, whéther --

(Laughter.)

-- irhéVe it aimed very‘carefully, or
whether I‘ve got it set on wide destruction.

MR. HSIA:  That’s why our resident
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inspector makes sﬁre they don‘t have a garden hose
like yours in the containment.

(Laughter.)

CHAIRMAN WALLIS: No. But the pipe may

have a slit or a hole or -- just like his garden hose.
MR. CARUSO: That’‘s why I asked the
question. But we don’t consider that. We just

consider one round holé; and we vary the size.

CHAIRMAN WALLIS: Ralph?

MR. ARCHITZEL: I just want to make one
comment on chemidal*befb:e'You:mové on. I did want to
raise an issue -- iﬁ wésrfaised at the workshop -- and
that is basically'thét ﬁhere'é a certain amount of --
if you do get a ChénCe:to hear it, fou may want to
listen to it. But the ihdustry was concerned about
not moving forward'until there’s more knowledge in
this area, because they‘don't know how to address the
issue. |

So théré is a question about timing and
resolution of the whole'iséue associated.with chemical

precipitation. So‘ybu may not need to get into it

today, but I'm just pointing out that the industry is

concerned and we had indications that until there’s
more known there’s nothing being done to fix this
problem.
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CHAIRMAN, WALLIS 'And it’s not jusﬁ
precipitation. It'rrs --

MEMBER ROSEN: Well, the implication is if
we can find somerthirng‘ﬁ t’hai: we don’t know something
about, we can deléy doing anything forev;ér.

MEMBER FORD: ;Do we know if industry is
moving forward? - You sayl that industry isn’t moving
forward, or they wAaertAf- 7

NR.'?'AECHITZEL;“ Well, we have a meeting
coming up; we're goihg to traljk to them ébout it. But
the fact is that even Oﬁr Office of Research isn’t
taking what’s been done any further, sd that you caﬁ"t
take what’s been doné aﬁd trans;l.'ate that at the moment
into how you do, you know, these :complicated‘ analyses,
how you factor the bre:cipi’tét'ion Vin'.

MEMBER:ROSEN: " Let me just be a little
more clear, 'Ralph. VThis ~one ACRS member is not
comfortable with the idea :thrat all we need to do is
find someone who can ask"é quéstion that no one knows
an answer to about this, 'arn_d‘ then we won’t have to do
anything until that question Isv ;'answere’d. I'm simply
not -- that is not an acceptable Way'to work on this
problem. 7 |

MEMBER FORD: I didn’t quite hear your
answer to my qﬁeétion, which_i‘elatesto what Steve is
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saying. 1s EPRI béing prqactiire on tlr'lisr, and trying
to fill in some,of'the,gaps that -- the quantity of
gaps in our knowiedge? |

| MR. ARCHITZEL This is a new issue. I
think we’ve gét Eé:,meeting' scheduled with NEI in
Septembér, early Sepﬁétﬁber, to try and see --

MEMBER FORD: Well, this is --

MR.ARCHITZEL: -- will they do some
research, if we: don’t, because you need to tie the end
of this togethe-r:. They may be. I think they will be.
I’'m not sure the'y"ri.;rej* nbﬁ. | ;

MEMBER,FOﬁDz Do they not feel as thdugh
it’s a high priérit;y Vit‘er‘rvx? E This has been going on a
long time now. They-dén't see that aé a high prio:ity
item? | |

MR. ARCHiTZEh; uThis particular issue --
chemical precipi'tat:'i.on -- is a new twist, something
that people didn’t khOW about.

MEMBER E‘ORD: Okay .

MR. ARCHITZEL: - So they’re just being
presented with this now as wéll. Irt'wasn't out there
before. |

CHAIRMAN wAL,LIs: Please present them with
the whole question of all fhe effécts of chemical
reaction, not just preéipitation.
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MR.'HSIA;T Tony Hsia from Research. We
have been undertakiég:feséarch‘on chemical reactibn
and effectiﬁe chemical ‘reaction oﬁ debris. T,Y.
was -- 7 |

CHAIRMAﬁ ﬁALLIS:~_W§11, let me ask you --
when you have this bcrated codler, and you pour in the
sodiumhydroxide---A |

DR. 'LETELLIEEQ Sodium 7hydroxide is
present in -- | |

CHAIRMAN WA'LLISV: ~ -- it makes sodium
borate, orVSCmething,likerthat? What do you maké?
You must makersomethihg like sodium borate? What is
that? | |

DR. LETELLIER: Sodium hydroxide is
present ih- the ieacﬁor coolant as a pH buffer,
eséentially. : 7

CHAIRMAN WALLIS: Well, I'm surprised that
you’re going to gd'to a high éH in the pool. 1It’s
just becauserofrthé'iodins, or additional NaOH must be
poured in presumabiy.'-

MEMéﬁé ROSEN: Thereris,during --

CHAIRMAN WALLIS: To get rtrhe high pH -- in
other words, yéﬁ have a low pH frém,the bofon.

DR. LETELLIER: Yes.

MEMBER,ROSEN: Thereis:also 1ithium.
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DR. LETELLIER: That’s right. And the

lithium is --
CHAIRMAN WALLIS: And all of these things
interact in some way'in ﬁhé pool and make thingsrwhich
do things, make it slimy,of gooey or something. All

of this affects the quality of the precipitate of the

.stuff which isigoing to get on the screen.

DR. LETELLIER: That’s correct. And we
are looking at that,ahd we Qould be happy to share
some of --

Mﬁ; HSIA: If you could indulge us to go
through the presentaticn, at the end Bruce had some
updated information‘he.would like to share with you.

CHAIRMAN WALLIS: Okay.

MR.’HSIAi» And I fully agree with Dr.
Rosen. I think at this stége we need,ﬁb move forward
with the best knowiedge we can, insteadkof sitting
until we solve é&ery' single issue,' although they
important. That’s not the right‘approach from --

CHATIRMAN WALLIS: Well, you can resolve it
by beiné very canéervative, I think.

MR. HSIA: Correct.

CHAIRMAN WALLIS: ‘But that might have some

real implications for many plants.

MR. HSIA: Correct. Correct.
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MEMBER ROSEI\f: We already have real
implications fdf many planﬁs. We have a question‘ on
whether or not we aré going to succeedA in long-tem
cooling. That’s a éignificant issue.

CHATRMAN -,WALLxs: Which is the last
comment. Maybe we caﬁ move on tiq the ACRS comment
period. | |

DR!'CHANG: Yes. ACRS, in their letter
after the last February meeting, ACRS asked a question
that -- becéuse 'o‘fgthe ., susceptibility of sump to
debris blockage, :vo’ther alternative solutions should be
loocked into to- enéufé' long-term cooling. And the
staff was asked to ‘inrxrrite the public comments oﬁ this
issue, and we Qidn'f: gét any comment from the public
on this. | |

ME_MﬁER ROSEN: The silence was a'srtounding.

CHAIRMAN ZWALLIS: And actually, it’'s
C.1.2. It's not C.1.1.4. It’s C.1.2 -- in my copy of
the Guide anyway. . : 7

DR. CHANG: : C.1.1.4 is about the active
sump screen éystem. So we added that to indicate --

CHAIRMAN WALLIS: This isn‘t in response
to our comments. C.1.2 is in reéponse to --

DR, CHANG: C.1.1.2 --
CHAIRMAN WALLIS: This was supposed to be
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a serious comment, and we think this;is'a‘problem. It
just may notr be resolved by anélysis of debris
trahsport and all,thét'stuffl It may:reQuire that you
ensure long-terwléoolingiif'the strainers are blocked.
DR.'CHANG;:;}es. But, agéin, Bruce has

some ideas he wantsrto share with us --

CHAIRMAN WALLIS: We felt this is a very

serious --

DR;vCHANG%*ié- ébout this issue. He has
some slides. Actually,_Iifhink you had a handout.
You had -- you have two*héﬁdbu;s. The other one is on
these alternative'sdlUtions;'

DR. LETELLIER: At this point, there is no
substantial infdrﬁafioﬁroh'alternative solutions that
we could actuélly‘,put -ihﬁo the Reg. Guide as
beneficial guidahce.fr |

DR. éHANG: Justvsome ideas I guess.

MEMBERVROSEN: Didn’t we see one sitﬁing
on the floor there at the workshop?' irmean, a self-
cleaning strainer. |

DR.VLETELLIER: Yes. |

'VMEMBER ROSEN: I don;t—understand your
point that tﬁere éré,nO'alternatiVe solutions when one
was being offered by a vendor.

CHAIRMAN WALLIS: Wasn’t that the point of
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‘that -- I mean, the ACRS comment was that you might

have to get water from somewhere else. Wasn’'t that
really our point?

MEMBER ROSEN: Well, vyes. But we'’re
flexible enough to realize that maybe even we couldn;t
perceive an altetnative:901ution that somebody else
could. Even us. 'Eﬁeh us.

MR. iHSIA:', ‘But with the 1leadership
provided by ACRS mémberé, we would like to say that
our position is we,like‘Bruce will do later on, we
will present some alternative,suggestions. But it;s
really up to the'liéénsee’is what -- y§u knoﬁ, they
have dollars'inVOlved, We can be sitting here coming
up with very'Creatiyé‘fixes; but from an economic
point of view théy_heed to cover safety as well as
their cheékbooks.

DR. CHANG: Regarding . the alternative
water sources, this_is in the Reg; Guide. They can
consider alternative water sources as another
alternativé, if Ehey' have the procedure and the
training of the obérator, and so forth.

' CHAI'RMAN WALLIS: I thinkwe might move on
to the next topic.. And I suggest'since'we're over
time -- but I think,we're'askingVQuestions we would

otherwise have asked later in the day, so we may catch
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up. T.Y. has parthf this next presentation.

DR.-CHANGEV Right. - It's going to be a
tag-team approachr

CHAIBMANWALLIS: If you give your part,
and then we have a break before we hear‘frOm --

DR;'CHANG: AItfs an élternati?e. 111
give my part, and thén Bruce will chip in. So that’s
the setup. 7

CHAIRMAN WALLIS: I don’t think we have
time to go thfdugh‘the Whéle thing before the break.
But if you cangiveyoﬁr part of it --

DR. CHANG: The first --

CHAIRMAN WALLIS: -- theﬂrbreak at a time
before Bruce COmeS'in and' talks ,abbut' all the
technical matters, then perhéps we can get in the
break. o

DR. LE'—I‘ELLIEE: ~We intend to address th_esAe
topics. Therevéfeiéboutifive'sepérate issues.

'CHAiRMAN‘WALLxs:. But it will take quite
a long time, wbn'tgit?v

~ DR. iLETEﬂLf[ER: It will. We could do the
first one, as a éuggestion.

DR. CHANG: So maybe ﬁe’-— lgt's take the
break now and -- 7 | |

CHAiﬁMAN WALLIS: Take the break now? If
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that’s what you’d like to do. 1It’s a good break

point.
| MEMBER ROSEN: It's only five minutes
before we’re scheduled ényhow, sd -- |

CHAIRMANAWALLIS:, Okay. And then we’ll
try to catch up. But I think we may ha#e'to go aftef
12:00 noon. Justvdelay iunch. VSo you‘ve got an
incentive to speed up.

Okay. Sowe'll take a break until 10:25.

(Whereupon, the'rproceedings in the

foregdiﬁg mattef went off the record at

10:10_a;m. and went back on the record at

10:29 é'-,m") o

CHAIRMAN WALLIS: We are on the next
section. |

DR. CHANG: Shall I proceed?

CHAIRMAN WALLIS: Yes, please.

DR. CHANG: The next topic is a summary of
our positiéns in the Reg. Guide, positions and
acceptable methods, and alsora discussion from Bruce
about how those things can be aéplied in a real plant.

Werlook"at thé excellent sequences and it
consists of ‘the following: debris sources of
generation, then’ after that ybﬁrrhave thé debris
transport. That  includes three types of debris
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transport -- the éi:erné,,right afterrthe blowdown,
the pipe radiant blowdowﬁg debris is generated, and it
can be blowﬁ to the conﬁainment, and sorforth; So
this is therairbérné debfis transéort phase.

Thén; :aftef  the containmént spray is
turned on, you have washdown debris'traﬁspbrt phase.
And the sump poolfdebris trénsport is on the,floor of
thercontainment.r7¥ou have the flow of all the liquid
there, and we havé‘torlookrat the debris transport in
that area, too.

Then, we have a special slide on the sump
pool debris transport, and then, lastly, is the
collection of all the,débris on the screen and what is
the head loss beéaﬁéerof,that.

Next siide;;piease.

Undef:tﬁé'debris sources and generation,
consistent withfthe requirements of 10 CFR 50.46, we
have the same words; actually. It says that a number
of LOCAs of differg@t;sizes and ioéatiéns should be

postulated to proVidérassurance that the most severe

postulated LOCAs:are'éalculated. We’ve added a few

words there for therregeneration calculations.
Thé'originalvwords in750.46 is for the

ECCS cooling and ﬁetformancevcalcuiation. So our

thinking is 'th;trffdr ' consideration of debris
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Qengratidn you havé torbevésﬂséVere. You have to
cénsider the moét severé p6stuiated LOCAS.

: And the sécond.bullet is that when we talk
about severity, the ievel of se#erity should
correspond to therpostulétéd break baséd on potential
head loss incurred across the sump pump.

So, actualiy,'this-is sort of like -- I
think Bruce uséd the word "break to block." You have
to consider the bioék effeét.to predict where you have
to consider the break..

Theh, éone ofrinfluence is one'of the
methods thatfdan‘be~ﬁsed‘to estimatg'the amount of
debris generation by a postulated LOCA.

MEMBﬁR}KRESS: Now, let me ask you about
the first bullet. Vin Appendix K for ECCS LOCA, they
look at the pipe $ize'in postulated;'double—ended”
break here. And the waY'théy vary the pipe size is
they look at'diffefenﬁ pipes thét are in the thing,
and then -- and break each one of them.

Now,;the,questibn that I have about that
is, you have a combiﬁation, theh,rof 1ocation and pipe
size, which détéfminéstﬁhe sévéfity of the break, and
then what is;aidﬁndtﬁhat particﬁiar location.

, Whétjé,bo §revent a big pipe in a given
1ocationAfrom ha#ing éma11er breaks? Andris there --
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if a pipe is a certéih size, is the double-ended

guillotine break the most severe for that ‘pipe? So

you don‘t have i:o worry About smaller brearksr in that
pipe. o

You could do the same thing with --:th;}tr ,
they do in Apperidix‘ K aﬁd just look at differentr pipes
that exist in different locations? |

DR. LETELLIER: That'é " the ;:bmmon
practice, to assumé, tvha_;‘t doublé-ended guillotiné break
represents the maximum orifice that éan be c;:gatéd in
a given pipe, and implicitly assume that that is the
maximum damage f:hai'; could be created also.

You don’t need to considef small breaks in

large pipes unlesé'you'need to do a risk analysis

where that may dominate the proportion of events.

MEMBER :kkEssi Okay.'

DRV. CHANG And also, we don't 1imit
ourselves to LOCAS only; If a plant: ~-- the
recirculation is needed‘ for a high energy line break,
such as main steam or feedwater, then those high
energy line breaks éhould be considered as well.- And
the most 1imitin§ éqnditions for sump operation should
be considered.

And, 'I‘asl;.ly,'all potential debris sources

should be considered within a particulai' ZOI.
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CHAIﬁMAN WALLIS: ~That excludes any
gsources anywhere elée,suchias this floatable plastic
sheet. | |

MEMﬁER ROSEN: Well, that's for the zone
of influence 'from  fhe Vbreék. But -the floatable
plastic sheet cduld[be'someplace else and floated down
by washdown, by one ofthé other meqhanisms.

CHAIRMAN‘WAiLIS: Is that ccnsidered?

DR. CHANGEV‘Yes. And when.yoﬁrhave latent
debris and all thatré—"

CHAIRMAN WALLIS: So ali that as well.
Okay. | | | |

DR. CHANG: Yes.

CHAiRMAﬁ WALLIS: I'm sorry. Because I
thought it‘just meant‘it'should be considéred only
within the ZOI. ]

MEMBER RosEN; No, no, no.

CHAIRMAN'WALLIS: oh, okay.

DR."ﬁETELLiER: These are some of the
highlights out of;the,Reg, Guide. ;ﬁe coﬁldn?t address
every portioﬁ.

VDR.~CHANG:: Aﬁd'the next slidé; please.

Cdntihuétion of debris soutce and sources
and generation,v In the Reg. Guide was the position
that as a minimum those break locatiohsrshould be
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considered. Perhaps fhé coolant system -- or mainr
steam and main rfeedwéter,  if needed -- with the
largest amount of poténtial debris within the
postulated ZOI. | =

And the{next'one is large breaks with two’
or more differenﬁltypes—of debris within the expected
ZOI. Breaks in ﬁhe areas with the most direct path to
the sump. I think that'’s obvious.

And then,thé last two -- I think they are
interrelated. Iﬁ's,about the thin bed effect. So the
break with the largest pOtential particulate to the
insulation ratio by weight should be considered.

DR. LETELLIER: ﬁow,‘thé next slide tries
to address orihtrddgée‘you to the acceptable methods.
Now, we talked about a number of these back in the
February subcommittéé’mgeting where I went through a
rather exhauStive survey'of'éach>phase of the accident
seQuence. But i'felt that,it was necessary to -- or
useful to reemphasize some points that T.Y. has made.

In order“to assess so many different
suggested break locations, éome éort of spatial model
or drawings, 'inforhation ~about - your plant, is
essential. ;And, in fact, at the workshop wevsaw where
the plants are making progress at reconstructing that

information where it did not exist before. Some
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plants already have f.hree-dimensiona_l CAD inventories
of their insulatioﬂ ahd piﬁing systgﬁs;

The methodolégy that they choose for
assessing theivérious locatibns is entirely up to
them. There is'aIWafé the conservative approach of
100 percent damage,bifthat's a tenable solutiQn.
cherwise,bsome sort of medhanized, systematic survey
may be necessary. | |

EsSentiaily;" 7wé're interested in
postulated breaks inr 'all  systems that lead to a
recirculatioﬁ requirement. That is the scope “of
GSI4191,'1ong-ferm cooliﬁg. VAnd sovmain steam line
breaks, for'example}'ot steam tube ruptures can lead
to a requirement'fbr'recirculation in some‘plants.

The third bullet -- having a definition of
break severity that'’s defiﬁed in terms of a po;ential
head loss, that implies arbreak to blockage tfansport
analysis, even. if'—it's ‘done only crudely with
transport fracti¢ns:44'$q percent, 70 percent.

You haVe’foibe able ﬁo assess the impact
of a postulated'breakon‘thé eventual head loss.
That'’s the’reason,7f§r exampie, that pipe size alone,
ag defined for the'pﬁrpoéércf cooling capacity, is not
the single criteria;

CHAIRMAN WALLIS: So that means that if
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you have, say, a big pipe, you consider different
places Qhere it might break,vand you consider if it
broke here, there’s more debris in'thétiarea, although
it’s got a ;oné of influence that’s humongous - no
matter wheré it is.' Bﬁt it would be worse to have it
here from the pointvof view of dislbdging stuff.

DR. LETELLiER:V For small breaks, that’s

more likely to happen; bécause the zone of influence

is smaller. And in sqme'plants, we’ve noticed that

there is more sméll piping in the vicinity of problem
debris, for examplé;"That's'the rationale that we usé
to add the words fpf maximum number of debris types,
for example.

As far as acceptable methods go, we’ve

mentioned the 100 percent ériterion, and that'’s always

an option that we'won'tjdwell on.  However, tﬁére is
a precedent in boﬁh NUREG-6224; which was the
cornerstone documént for the BWR resolution.

It seﬁs a precedenﬁ for a point-by—poiht
breék analysis, where we proceed systehatically
through éll of'the piping‘8yétemsvand examine many
hundreds of potehtial breaks; That is a method that’s
familiaflto'thé staff and wouid be deemed acceptable.

Now,thaf'snot-tosay'that this is a
requiremént for'evéry plant. The spatial details may
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be simplified, for ekaﬁélé, by édﬁside:ihg the planﬁ-
specific insulation applications - p_redominantly, RMI
plants, reflectivérmetallic, may not have to do as
exhaustive a seérch'fof break locations. They may
focus primarily onlthe areas that include the fibrous

material, some residual material. And there’s a wide

variety of plantfconfiguratibhs.

Thé next élidé{‘23, p§ints you to some
spécific referenqesito address the panel’s interest in
peer review, I,think ydu'vegot the'impréssion that
we have shared ourrreéearch,findings'With industry in
a participatory faéhionrfor many, mény years, both at
the local and international levels.

It’s vef? difficult to point to examples
where a formal,péer panél wés convened in a formal
process. But tﬁéfe have beeh a number of important
opportunities fqr:c?itique and criticism, and they’re
listed here.

Foi'debris'source'références, there was an
early survéy offihsulation types'uéed done in 1981.
More recenﬁly,inresponseto GenericLetter 97-04,
the NEI conductédra plaht—wide survéy that compiléd a
list of industry'respohses’to'specific'qﬁeétions asked
by the stéff. | |

| And trhé kﬁowiedge base reference will come
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up repeatedly as a blanket document. It’s the most
recent compilationéffresearch‘findings that has been
subject to internationa1 cri£ique. And, again, we
could look at the,comment résolution history andvhake
a judgment whether  that was adequate in ' the
committee's'opinionﬁ, But, in fact, it was open to
everyone'’s iﬁput.

CHAIRMAﬁ WALLIS& It seems to me that the
regulatory proéesé'}cannot be independent of the
knowledge base. ,ifr the knoWledgé“base is very
precise, you have_‘é certain» kiﬁd of regulatory
procéés; If the knowledge’baseris extraordinarily
vague, then you'’re goingA to have a different
appropriate regulatory process.

I think'éne of the things that concernedv
me was that the'e;rthere seemed to be -- these didn‘t
seem té be the riéht:~- didn't seem to:have the rigﬁt
connection. TherGuide isasking>forba11 kinds of
calculations. The know1edge basé:doesn't let you do
it. | | |

If the Guide was more acknowledging that
you couldn’t do things, and said that you should
assume other thingé; then they udéht fit together
better. I think that’s a concern I have.

DR.’CHANG} The attempt here‘is trying to
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establish the riink 'as far as we can in this

presentation.

MEMBER FORD: But following up on Graham'’s
comment -- this is reallyra tag-team act here -- this
is an excellent source for the utility to gb away and
find out, well, what sort of debris sources should
they be worriedrabﬁﬁt? 

But prac#ically, surely the debris source
that they should be worried about for their specific
plant will dependion détailsrof the break, type of --
whether it’s spherical or what sort of break it is, if
it depends on the vérioﬁ8~tran5port mechanisms for the
specific debris. |

So ydu jpst can’t take this by itself. Is
that a true statement? 'Ahd 80 this knowledge is not
enough --

DR. LETELLIER: Debris source is --

MEMBER FORD: -- to satisfy some of the
requirements in youi Regulatory Guide.

DR. LETELLIER: That is correct. And
that’s why I emphaéiiedthephilosophy of a break to
blockage analysis. You have torintegrate all steps,
all phases of the accident séquence before you can
decide whether yoﬁ'ﬁe'found the most COnservative or

the bounding event.
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MEMBERFORD:1>ButI don’t see the -- in
your report hefé;;knowledge base report, you talk
about quite ébecific -- this, théﬁ this, and then
this. They'fe ﬁbt;tied together. 1Is that true? 1Is
that a true --  o |

DR. 'LE‘IV"EVLLZ'[ER: 'i‘hat's a fair observation.
Now, the documenﬁﬂﬁhat‘will come up here shortly,
NUREG-6224 repreéenﬁédianrintegratedqénalysis of a BWR
vulnerability aSsééémentf ‘That’s the best template
that we have foi Vﬁhe -end-to-end C6nsideration. of
effects. |

‘Thererhas Seen an ongoing project‘in‘the
NRC to conductra volﬁnfeet plan assessment that would
have prévided a Véryfsiﬁilar example of how to apply
the integrated assesSméht;' Various priorities have
pushed that aside forrﬁhe moment. But I’d have to say
that even the volunteer plan assessment relied very
heavily on 6224, and that is available.

MEMBER’:FOI:ID:‘V Now, why aren’t the
utilities doing'aliiéfAthiS‘work?

DR. LETELLIER: Ultimately, they will.
Ultimately, 'each"ﬁtilityr:will' have to conduct a
similar assessment: -

MEMBER FORD: I'm talking about the
utilities as an industry, as a conglomerate. This is
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a generic problem.'vSovwhy'a:vreﬁ't the utilities --

DR. CHANG Well, they are trying to come
up with utility guidéiines through the NEI. So
there’s a general docu@ent ‘that -- I think they are
talking aboutr at the end orf Sebtember, will they have
that document ready"f.or,us to review.

MEMBER FORD: And the information is
there, so they ;Vcan come V'up with an integral --
integrated ‘approé.ch £6 this?

DR. CHANG: Hopefully. '

DR. I’;ETELLI'ER: Theif "gruidance will be
based heavily bn r‘ther ’khowledge base and what’s
available in thé iitefatﬁre. 'I guess maybe a personal
concern is that ‘the  knowledge base is not
comprehensive. It doés not address all of the
materials of poténtial' concern. |

MR. AﬁCHITZEL: We’d like to innt out
that even thoughwe'regoing to géﬁ that schedule now
in September, wehave ‘had ground rulre doéuments over
the last four or five: months on éome of the areas. So
they have been dbing something. They'ver given us some
high-level type inférmat:i.on as to how they plan to
address this. Sovr it’s not like they’re just starting
this month. They --

MEMBER FORD: Okay.
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MR;VARéHITZEL: They have been looking
into it.

DR.VLETELLiER: So let’s go on to the
associated considefaﬁion; The zone of influence --
and we’ve alread& talkedra bit about this. Maybe I
should simply ask for questions to clarify our
assumptions of the éphéricai zone of influence.

Keep inimiﬁd'that it is dependent -- the
correlations are‘dependent”on'the break size, and the
damage pressure ofrﬁhe debris type YOu'ie'interested
in. |

CHAIVRMAN WALLIééi"Well," let’'s see. This
is a model. 'Havglthére been tests that show thét
using a sphericalrzone of. influence with the sorts of
piping ydu might'getaﬁd the sorts of pressures you
might get and the sééiés youimight get actually work
reasonably well?

DR: LETELLIER& There have been some tésts
with double-ended guiilotine, with no offset, with
complete separation but no offset, that show that
opposing cones tend to deflect in a roughly spherical
mannei.

}'And the argument perhaps more appropriate
for the BWRs is there is;éb'muéh'piping'cOngestion
that the random -deflec;ions will lead to a 2zone
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ronghly like asphere. "‘It"s an assnn\ption made for
convenience. It “does not account for the loss of
energy during redirection of the jet. It essentially
maps the pressﬁtejcontour from a free jet expansion
into an equiiralent volume sphere.

7 CHAIW WALpIS: Why isn’t the pressure
everywhere -- stagnation pressure, bring it to rest?

DR. LETELLIER: These are the stagnation
pressures that Qouid occur against a blockage.

CHAIRMAN WALLIS: So it must -- there must
be some dissipation or eomething of energy outthere.
If you typicall‘yr tek'e a 'flow coming' out of a pipe
isentropically, and_ then ]oring it back to resteagain,
it goes back to the pressu;:'e.it started at. So
something must"haope'n to disperse it.

DR. LETELLIER: I‘'m not sure that I
understand therquestion. " You’re talking about free
field expansion;and -

CHAIRMAN WALLIS:  Well, if I take my
colleague'’s garden hose with a pfessure of 40 psi, or
50 pei, let'’s sey,' g; and I direct it at a wall, I get
50 psig on the rlviali, ~1.'1n1ess'7 there’e some kind of
losses in the Flow.

'DR. :LETELLIER : These are freely expanding
gases that are expanding’_ into a 'ioner pressure,
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CHAIRMAN WALLVII;S: Yes. But then, when ybu
compress them»a»gai}n, Vt;.hey,go back to where they
started from, unless :there's some diésipative
mechanisms. |

DR. LET;ELT_.IER:' Well, the dissipative
mechanism is partly geometric as you expénd.

| CHAIRMAN WALLIS: Well, I don’t think that
works out, thox.rxg;h.v o

MEMBER KRESS: I don’t think you expand
isometrically. : o

CHAIRMAN WALLIS: I said it’s isentropic.

MEMBER'-I(RESS: fes, it's:isentropic'.

CHAIRMAN WALLIS: There must be some
losses there. - | |

DR. LETELLIER: Yes. You can’t expand
isentropically.

CHAIRMAN WALLIS: Why not?

MEMBER KRESS: Somewhere in between the
two. | | '

DR. LETELLIER: The damage pressures were
actually based on test data where they had witnes‘s
objects positioned at various points in the jet, so
that the damage preséﬁre’s .could be correlated to some
of the ANSI arrld’r ANS jetr jmodels at the -- under

acceptable methods at ‘the bottom of this slide, it
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lists some of the tools that ate available.
F6r5eXamp1e, the industry is interested in
redirecting the jet to -- I guess to alleviate the
limitation that .wefieiiignoring concrete barriers
essentially. | Thérev ie no jet defléction, no
truncation due to walis.

But what'they would like to attempt is to

‘remap the equivalent pressure volume into the

compartments where the break occurs. And to do‘that,
they will need‘éccess to tools like the ANSI/ANS
model . | |

MEMBER RANSOM:; What kind of tool did you
say? 7 |

DR. LETEi.LIER: There are models available
for free jet expansion.

MEMBER‘RANSOM: Free supersonid?

DR. LETELLIER: Right. To look at the
shockwave generation.' Two of those are mentioned by
-- reference ANS in the EPRI jet model.

MELIBER RANSOM:‘: I guess one of my comments
would be the -- you know, a free jet even is very non-
uniform in terms of the --’it doesn’t have spherical
profiles in it. And it actuaily has shocks in it
caused by the aﬁbient préssure and compression on the
boundary.
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And;I’m wondering if:aetually a better
model for the damageris the dynamie preeeure, one-helf
fluid density squared, which'varies somewhat from the
stagnation preesuref éut,generally; it's, you know,
what dictates drag and - |

CHAIRMAN WALLIS: - Does he know what he’s
talking about? ”

MEMBER ﬁANSOM: It’s something‘close to
the stagnation pressure --

CHAIRMAN WALLIS: I think he’s talking
about the -- thatrthe preseure you measure is the --
bringing this stuff to rest on a wall or'semething.

MEMBERf*ﬁANSOM: | Well, it’s just the
stagnation preseﬁfe;r

CHAIRMAN WALLIS: Well, it's --

MEMBER RANSCM: Minus whateverryou,get in
a shockwave 5asis.‘ | |

DR. LETELLIER: I believe I'd have to do
some more homework to give”a specific answer to your
question about therform ef the model. I did went to

pdint out that the precedent for a spherical

‘destruction model was introduced very early, before

1985, as part of the USI-A43 resolﬁtion,rwhere they
postulated zonee from cemplete damage to partial
damage to zero daﬁage. 7 |
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And 'és'vdatar‘have Beeﬁ ,édded to the
knowledge base;- this has been refined into a
correlation. Again, the correlations'are based on
pressurized air surrogates for steam.r Agd there were
limited tests doné—for GSI-191 looking at two-phase
jet expansion. |

Unfortunatély;v the test data that was
obtained was ﬁotextensi&e in scope. It was performed
for a lower operating pressure and a smaller volume.
And so,scalingrargumepﬁs wererinVOkedfto compensate
for those differendes, in order to adjust the assumed
damage pressure Of'eaCh:inéulation typé;

CHAIRMAN WALLIS: I'm trying to think
about the difference. If you have an explosion, and
you get something‘likeran acoustic wave which goes
out, and that_attenuétés with area --

DR. LﬁTEL_L_IER_’: ~ Right.

CHAIRMAN WALLIS: - becrauére it’s not the
same stuff. I méah,{itfs a wave going through, and
the gas which is out here isn'trthe same as the gas
which waé in here. But when you have a flow of stuff
coming out of a pipe,it goes out like a hose and it
hits soméfhing,>and unless that flowrofrstuff loses
some mechanical energy on its way, it’s going to have
the same energy itwétéfted with.
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DR. - LETELLIER: Certainly, there are
mixing processesonthe’boundary of.the wa§e that --

CHAIRMAN{WALﬁIS: So I think the spherical
thing may well havébofiginated from an aﬁalysis of
explosion. |

DR. LEiﬁLLIERi | The assumption of a
spherical zone_isa,practicality, just based on the
uncertainties of‘aéfiection in a congestéd piping
environment. |

CHAIRMAN;WALI:..IS: But if I’'m a policeman
with a hosertrying'tb control a crowd, I don’t want a
spherical zone of«ipf;uence. Sof you know, you --
it’s obviouslyAa:bigassumption which -- and your
reply about the‘émpirical,evidence seemed to be that
for a certain'kindiqf a break you could make -- map
pressures in some wayQtAAnd:it seemed that they were
roughly in a spheriéal‘pattern around the hole.

But didrit show that if you used these
pressures for damage caléuiétioﬁs; you got the right
answer, too? The synthesis of the spherical model
with the damage, éhowing that you’ve really got Ehe
right pressure and daméée'With your model, other than
just the preSsure‘itéélf:,,

DR. LETELLIER& 'I think there are many

acknowledged deficiencies to the assumption. But keep
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'in mind that the purpose i& to estimate or to

conservatively estimate the maximum --

CHAIW WALLIS: Well, look at Barseback.
Barseback had a relief valve of soﬁething that popped,
sent out jets of 'éteam; Was the damage in the
direction in which the jet went, or was it in the
sphere? There must Se some evidencé there. You saw
a description iﬂYoﬁr book here ,aboﬁt all of these
events. Did anybne go in and say,:v“Th'ese events show
that there really_was'a sphericai behavior," or not?

DR. LETELLIER: That's: a very good
question. | ]

CHAIRMAN WALLIS: Well, I mean, that’s the
kind of question I ,l;xave about all of this. There'sr
the description ofrrt:Ahings that happened, and then
there’s some‘body"’sr ,thc‘mght model of what might haver
been a good way toi . represent it. And"what's the
connection?

" MR. HSIA: Chairman Wallis, Tony Hsia from
Research. I believé that the -- one of ,theAreasons we
proposed the spherical modelvasrr an alternative is to
take into consi’dération the ‘coneervatism,A because if
you say the directional -- jet hasr' Var certain
direction, and hits an obj éct, then f:he argﬁment would

be, well, how do you know it's going to
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disorientation?r How db‘you know it’s not going go
start with the jetgoingt§ the 90 degrees from this?
So there’s no end aé faf as which direction you shoﬁld',
point the jet éti:

Sd inf§rderjto>cover that, we felt:the
spherical modely-Q as 16ngjés YOu have a break at that
location -- |

CHAIRMAﬁ WALLIS: But we don‘t think it is
conservative, becauSe,thé sphere'attenuates.

MR.'HSIA: 8o does the directional jet.

CHAIRMAN_WALLIS: Yes, but not so much in
the direction in whiqh it’s going; |

MR. HSIA: Wéllr--

DR. LETELLIER: We have not accounted for
the attenuation of an;actﬁél spherical release., What
we’ve done is assuﬁédrthe free jet expansion that does
have a charactefistid' pressure gfadient, with no
deflection, and wé'ﬁé remépped the equivalent énergy
into a sphere.

CHAIRMAN WALLIS: ~ But if my obnoxious
grandson wantsvto sbray his charming cousin with a

water jet, he aims the jet at the person. He doesn’t

rput out a spherical jet, which would be useless. 1t

‘would just be a gehtle little mist and sort of around

-- it’s different.
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MEMBER RANSOM: Let me try something and
see if I undersﬁand what they’re doing. It may
explain your probiem with this, too, Professor Wallis.

I think that, you know, the highést; mark
numbers are found aidng the centerline of the jet in
a free jet. And tﬁoée are the areaé,of highest
dynamic pressure.flAnd, ofVCOurse, as you p6ip£ed.out,
the stagnation préésure‘is going to be constant along
that. So it’s all equal to whatever it was in the
pipe. | |

Now;'they héve to assume a daﬁage model;
and worse damaée‘;iélgoing ‘to occur .along ‘the
centerline of that jet. SofI'think what they’ve done
is they simplyvééid,“Okéy. We‘re just going to take
a hemisphere or'a sphére'and'éssume everything in that
area is going td be‘damaged’all along the centérliner
of the jet."

CHATRMAN WALLISV:‘ It doesn’t, because they
attenuate the pressure. They don’t -- 7

MEMBER RANSOM: No, nd,’they don(t.

DR. 'LETEL'LIER: No, we don’t attenuate the
pressure;

CHAIRMAN WALLIS: You don‘t keep the
pressure all thé way out to the --

MEMBER RANSOM: Well, they do not preserve
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‘continuity and assume the flows through the spherical

areas, I don’'t --

CHAIRMAN WALLIS: Well, they do, because 7
the zoné of influencé'ié bigger for certain things
than others. So thefe;s é bigger pressure closer to
the hole than there is fﬁrgher away.

MEMBER‘RANSQM: There'’s a bigger pressure
where?

CHAIRMAN‘WQLLIS: Closer to the break.
They have a éphere for raéiétive, reflective, metallic
insulation. We need the‘picturé. And then, they have -
a sphere for calcium silicate and a sphere for
fiberglass. Tﬁis is'BecaﬁSe'the pressures are getting
less as they gO'dutrfrom'-; |

MEMBER RANSOM; Well, that would be true
of the static pressure, but not the stagnation
pressure. |

CHAIRMAN WALLIS: Well, but that’s I think
the gquestion we haveWithus.

MEMBER MSOM: Then they’ve got something
screwed up.

CHAIRMAN'WALLiS: This is an acceptable
method. o |

DR. LETELLIER: The final point I‘d like
to make -- your analogy aboﬁt a directed jet being
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more efféctive. = That depends very much on the

uniformity of'your‘target. If you’re concerned about

'a point target at some distance away, the directed jet

is more effectivé.~k

Butrr'the compromiéé,' the practical
compromise was.madéithat debris térgéts in congested
piping system, they exist all:arouna you.' And that
it’s an acceptable apperimation.to map a spheré to --

CHAIRMAN WALLIS: Well, is it? Because I
have the 15,000 cubiétfeét of fiber measured in the
air handling unitéfi And normally they wéhld be quite
a long way away f:om this~hole, I think.

DR.vLETELLiER: And, again --

CHAIRMAN = WALLIS: But if I had a
directionalbjet aimed at an air handling unit, it
would presumably dislddge 1,000 cubic feet of fiber.

bR, £ﬁTELLIER: I don’t think that the
data support that. Even Stainless steel jacketed
fiberglass insulation can be quite robust.

CHAIRMAN WALLIS: Not against the
stagnation pressure of onevof thése"jetst- 2,000 psi?

DR. LETELLIER: Yes. |

CHAIRMAN WALLIS: Yes?

}'DR. LETELLIER: The damage pressure
changes fronlﬁnprotected fiberglaésrdamagéjpressure of
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10 psi. You canjac‘hieve »140, psi darrrnagerpressure.

CHAIRMAN WALLIS: Well, I‘m talking about
2,000, if we conserve the stagnation pressure, in the
extreme case of a diréctional jet.

MEMBEVRAROVSEN:A That’s a strong jet. Get
hit by a 2,000 pSl somethiné, ﬁhere isn’t much
insulation that ‘could stand up to that.

MEMBER SIEBER: Well, with the exception
of main steam and féédwater piping, most of the high
energy lines are in’[éubiCIés whérethere is a physical
boundary surrounding whgreirer the leak may be. And in
that cubicle will Vbe ‘things like reactor coolant
pumps, steam generators, other valves‘, other pieces of
piping, small bore 7iines.

And I would think that with all of these
obstacles in that ‘smalvi. space thatr the assumption that
a single direqted' jét‘ would -- ju's‘t wouldn’'t fit
physically.

CHAIRMAN WALLIS: 0ld Faithful is a break
in the pipe. And it doesn’t have a sphericr:alr pattern.

MEMBER SIEBER: It doesn't have a lid on
it either. 77 | |

CHAIRMAN WALLIS: No. But you know it --

'DR. LETELLIER: And it doesn’t extend
indefinitely. There are dissipatibn processes that --
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CHAIRMAN WALLIS:v No. Butfitr's, a focused
jet, and the ati:enuat.;.ion of that jet is ﬁot anything
like as fapid as it 1s if you work it out from Surrey.

DR.. LETELLIER: But keep in mind, again,
the damage pressuires ,were> based on free je# expansion
of experimental ’-cthiguiations' Whéxje you had
pressurized air with a »perforated noizle, perforated
plate. And Vso'_ th¢s¢ éxperimenté do incorporate
realistic dissipa;ti‘c_m’ mechanisms, and ‘'we are not
taking credit for "-"_ o |

CHAIRMAN WALLIS: Was this pressurized
air? -

DR. LBTELLIER VIt was indeed.

CHAIRMAN 'iWAI;.LIrS:' Because if it’s water,
then it should k'efépv going the direction it started in.

DR. LETELLIER: That’s correct, and that’s
the reason I po_ihtéd oﬁtfthe ‘distinction between the

two-phase blowdoWn_’ j‘test .

1

The database is quite
limited, but ‘we "dor'ruriderstand rw‘h'ﬁavt -gsome of the
discrepancies are. ~ And we've tried to compensate
accordingly. o
| | Next tbﬁic?
DR. CHANG  The next top"ic‘: is about the
debris transport. "In the Reg. Guide, we stated that

debris transport analyses should consider each type of
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insulation and debrié,gi#é. And the'thrée types of
debris transport'shsuld‘berconSidered.7 They are
airborne, washdbwn,;and sﬁmp pool debris transport.‘

And oné :conservative approaéh. that is
acceptable to the stéff,is that ins;éad of doing é
detailed analysis 6f'those transports, one can simply
assume that ail debris; Qill be transported and
collected at theﬁsﬁ@é screen.

However, if all screens -- if'all drains
leading to ,the: sump could becbme blocked, or
eventually can bé heid qué-'and that could happen in
conjunction with the debris on a screen -- then the
consequences cou1d belworse than 100 percent debris
transport to the'screen. And this scenario has to be
assessed as well. '

'So'aBQQmihg'all therdebris'are transported
to the screen;may ﬁbtrbe always the worst case.

CHAIRMAN WALLIS: This is where the
plastic sheet maYVCéme in, and blocking’a.drain it --
if it were clqée torﬁhe drain already, it might not
have to move ve:y'far."

MEMBER;RQSEN: This is where YOu don’t get
any water in the sump at all.

'DR. VCI;IANG: Right.

MEMBER ROSEN: Right, riéht. You just get
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air into the pipe,;%ighF?A Do you - 7

DR;:CHANé: this is completely blocked.
The water lgvel.is very71ow. 7

MEMBER ROSE&: Aﬁd the valves étill get a
signal to open, andvﬁherpumps get a signal to start,
and all you get is air.

DR. LETELLIER: That’s correct.

MEMBER ROSEN: Yes. Yes. That’'s what's
going to -- shouldbéanalyzed here, right? That air
ingestion? |

CHATRMAN WALLIS: Well, it doesn’t cool
the reactor.

MEMBER ROSEN: No. It does worse than not
cool the reactor. It'complétely binds up the whole
safety system. | |

CHAIRMAN WALLIS: Well, I think you don’t
want to inject air into a hot reactor anyﬁay.

DR.'LETELLIEﬁz If you have no water in
the sump, but then ybu violated your NPSH margin, you
have no -- |

MEMBER ROSEN: Right. But I‘m saying,
couldn’t it be worse than that?”rI mean, now you'’ve
got -- the analysis I assume ygu're'asking for here is
if you get no water in the sump, ﬁhat really happens?

Including air ingestion into the suction of the ECCS
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pumps .

CHAIRMAN VWAVL_LVIS: - Maybe ﬁhe worst might be
the -- o

DR. CHANG:AVThere's élways some water in
the sump. But the snmp level may be not as we

expected, because --

MEMBER ROSEN: There's always water in the
sump? How is that?

| DR. CHANG: Because of the break --

flowdown of bréak flow, and['now ‘also containment
spray.

MEMBERVROSEN: Are you assuming here it’s
all 100 percént blocked?

DR. CHANG:‘BKL The blbck is'the drain --
drain blockage. |

'MEMBER ROSEN: Okay. So you’re going to

get water some other way.

DR. CHANG: Right.

MEMBER ROSEN:i Not through the drains,
just washed -- . |

MR’.:ARCHITZE'L: I'don':tr'thinkr we asked for
that to be anal.ryrz%eglr,’ I'm pretty sure. Maybe you don't
understand the builetrcorréctly. Yon analyie it to
prevent it fromihéppening.' Yourdon'f -- we don’t have
a design bésis accident with the sump inoperable, so
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you need enough IxTP»SH,ri and you fix it if your don’t have
it. -

But you don’t sit therer and"analyze the
condition where‘you don‘t h_;a\‘ré NPSH, where you have no
water in the sump.: V'If»hat"_s not what wé asked ﬁtilities
to do.

CHAIRMAN iWAIV;LIS: You just decree it can’t
happen.

MR. ARC’HITZEL We asked them to make sure
to analyze it, so it ,,ca‘x';'rt happen.

DR. LETELLIER ) Wer' re using NPSH margin as
the threshold of conc'e>rn'r-. 1f you’ve lost margin, then
we effectively assume f‘hatr you’ havé no capacity for
long-term cooling.

MEMBER 'RQSENV: What does this statement in
the last bullet on ,tha Vsrlide that the consequence
could be worse t'hanr 100’:percent transport mean?

DR;‘ LETELLIER:V 'If, for e:;ample, that you
had a Vscrreen deaign that was ‘capable of accommodating
100 Vpercent ca_f tha -dabris' -- of the insulation
inventory, with acceptable head loss across that bed,
it would be far worse if you had an alternative
condition that blocke’d all of“th'e drainage paths and
prevented water from reaching --

CHAIRMAN WALLIS: And you have a dry sump.
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DR. LETELLIER: That's correct.

CHAIRMAN ,WALLIS:V. Right. And that’s
something that is ofrconcern:

MEMBER’ROSEN: That's right. And so you
have the dry sump.k'wa I ask, what happens then? I
mean; is thét azlegal.Question?

bR. LEIELLIER; If you hgve no water, you
have no margin.  iAﬁd éo that’s, in effect, a
regulatory failuré}'VWe're_not concerned about the
consequences or thepiogression of that event.

MEMBER‘ROSEN;' Okay. So it gets worse,
but you don’'t -- ybu‘already'lost the game 56 to
nothing.

DR. LETELLIER: That’s right.

MEMBER'ROSEN:VVSO why do you care if you
lose it 65 to nqthing?’ |

DR. LETELLIER: That may be a legitimate
concern for récovefy'bf'mitiéétion options, but not
for the purpose of iegulatory guidahce.

MEMBER ROSEN: Okay. |

MR,VARCHITZEL: That would be in severe
accident spaces.

MEMBER ROSEN:  It’s a worse severe
accident space consideration perﬁaps, but it’s not a
-- we’'re not talking about that yet.
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MEMBE'liz.FQRD:V But is rth'ere any mechanism
to toss that concern onto some othei:' Vgrroup? I mean,
you'reb drawing a fi:ewé.ll down this particular
situation. And you' re saying, "Okay, I'm not
considering thatr pa"rt»_. " : Well, whovdoes consider that
part? It’s a comniunircr:ra,t'iéns issue, isn’t it? I mean,
who is -- "

CHAIRMAN WALLIS: NRR.

MEMBER FORD: What?

CHAIRMAn'WALLIs: NRR.

MEMBER FORD Well; yes. But I'm hearing,
"No, we're not”goiﬁg' rto éonsider that."

MR. ARCHITZEL: - IV think design' basis space
in the Reg. Guid:e; But asr far as 'sevexfe accident
goes, we have anpther bfanch that looks at -- they
include failure of éump for different reasons.

MEMBER FORD That would already be
covered. That'’s é,li:eady covered.

MR. ARCHITZEL That s assessed outside of
design basis accirdfernrt. We're using this Reg; Guide'
for DBA anélysis. We're i{xotirusing the Reg; Guide for
severe accident a'nailyéesr., :Tﬁat's another group that
loocks at -- surnpr féilure is'rlone of the things that
happens. How do ‘you lmitigate? It’s probabilistic,
it’s a Level 3, it’s not our group at all that looks
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at that.

| MEMBEﬁZSIﬁBﬁﬁ: Well, this Reg. Guide is
designed to provide én'acqeptable methodology to show
that you complyAwiﬁh thé'GDCs} which specify that you
ought to have're¢ir¢ulétion cabability. And so the
other side of’therqﬁéétibn is, you know, if you don’'t
comply, ofcourse,youdon’t comply. And there’s a
problem; you oughtiéb bershutting down. |

| But ifyoﬁ don’t comply ihrthe coursé of
an accident, youfre_inﬁb -~ ‘beyond the:design basis
space and emergency planning'and ail kindé of things
like that -- severe-éccident.

MEMBERVROSEﬁéi So I guess the ;nswer to
your question, Petér, is:thatrsomebbdy else will look
at the implications'of'this in sevére accident space
and consider onévoftheseSAMAs they call them --
severe accident mitigation alternatives. And that the
SAMGs, the severe ia.crc::'chjient mitigation guidelines, will
somehow take notér of this ‘at some point and be
revised. Is that what I'm hearing?

MR. ARéHITZEL:‘ I'm Vnot sure there’s
anything active in that area. I‘m just saying it
currently is an"area' that’s rexamined by severe
accident hanagéﬁent'gﬁidelines and evaluated. Sump
failure is one of:thqse.
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For example, when ﬁaVié-Béssercame up and

it was evaluated, y&u know, the -- what about it -- if
the sﬁmp had blocked becauselof this hole in the head,

you know? And then, it was evaluated by the PRA staff

about, you know,—you_flébd up around a vessel. And,

yes,'ybu don‘t héﬁe ény redirculation,,but you can
have cooling that way. ft isba potential to get
onto -- |

CHAIRMAN WALLIS! My question was purely
prompted by essehtially a éuestion,qf pfoéedure. |

MR. ARCHITZEL: Yes. I don’t think
there’s anything active.

CHAIRMAN WAﬁLISg But someone is looking
at it. | o

MR. ARCHITZEL: I*don;t think there’s an
active look at this. |

MEMBERrROSEN: Well, you heard it here.
Right, Ralph? T¢ny?"You heard it here that someone
thought, well,'if,it’é as bad aérthat, what can --
innocent question, what ﬁappens then? And;you need to
think -- and yourléAswer is,b“Well,'it's considered in
severe adcideﬁt,spéce.” and we te117you, "Okay. Pass
that élong to the'severe accident people."

MR. ARCHITZEL: Right. |

MEMBEQ'RQSBN: Let them do so.
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MR. ARCHIfrzEL.é VRight.

MEMBER SIEBER: Yes. But this is not a
new issue. That was done 20 yeafé ago -- severe
accident --

MEMBER.ROSEN; That may be the answer that
the severe accident people tell us. 1It’s not any
worse than something we’ve already considered, so it’s
fine. That'’s okay,ZVI ﬁoh't want tb-make a big deal
of it. I just want to understand the process.

'DR. CHANVG:V fo’clarify one thing, I think,
Dr. Rosen, when fou taikrabout sump, I think there’s
a confusion of teiﬁinélogy. We userthe sump pool as
the floor of thé éontéinment. I was referfingrto the
sump pool thereaé;there'will always be -- there is
always goihg to 5e190me‘ﬁéter, whereas the sump you
are referring towis’tﬁé pit. Okay. So the dry pit is
a possibility.rfrr |

' MEMBER ROSEN: Yes, i;mrwdrried about a
dry pit where the suction --rthe end of the suction
piping is.

CHAIRMAN WALLIS: Okay. Can we move on
now, then? e : | '

DR.;éHANG¢ ‘Okay. Bruce, it’s your slide.

DR. LEIELLIER: . Tov discuss bfiefly what
methods are available;to assess the transport during
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blowdown and wasfidbw:i, >the _onlyfmethrod -~ sYstematid
method for doing thié at t‘hé tﬁoment is to combine some
information about updraft velocities .and water
dréinage patliwaYs ‘with information"about transport
characteristics of débrié types. .

And the method that’s been applied for the
BWRs is this logic 'qhart’. It’s essentially én event
sequence that méps,'threr »disposition of Qarioﬁs debris
fractures -- the',iérge pieces, thel small‘piece’s of
each insulati'oh' t:i?pve: throughout, containment.

We've ac'tually used the code ,ﬁELCOR to get
some impression. f""f,the ﬁpdraft velocity through the
various cémpartmeﬁtré,' Wﬁat portions ofv the flo‘wfexpand
throughout contéihment, 1n order to make some informed
judgments abouf; | what fiaction of debrié are
transported. |

CHA]VZRMANV:WALLIS: This rj;s slide 27, then?
Is that -- you need to move this one.

DR. LETSLLIER:' My arpologie:s.i Thank you.

Ultimately, these judgments have to be
made from the point of view of 'consérvatism. If you
are attemptirig, torational.ize a washdown fraction of
five Vpercent, then ybu need to have supporting
evidence to 'dor ,that ." |

We'\:‘rrel'crione' a very detailed exatﬁination of
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our volunteer plaht, and we find it; d;‘lfficult to argue
for less than 607 percént trahsport back }to the pool.
Keep in mind thé.t t_here is‘some initial impingement on
the floor. Some p§rtion of the debris will impact the
floor and be available during pool ,'fill-dp.

The bulk:bf,,the fine debris will be lofted
throughout conta:iriment, but it will be small enough to
be entrained in 'cbhdensatiori flows and | sprray' --
through spray washdown

So this logic diagram was vetted -- flrst
vetted in 6224 as part of the BWR' resolutlon I
should state that as a cornerstone document ‘the 6224
was preceded byA ' ‘a- | 'PIRT review, so that they
prioritized the approprlate phenomena.

The PIRT was reconvened at the end of that
study. I'm sorry. I misquoted the reference. “They
were reconvened ;to' examine the : dfywell debris
transport study, which i'mplementéd this; method. And
so it has had a peezrr'rre’view in that Vcoﬁtext. |

Again, a similar stétément -- there ére no
integrated numeri.”c‘:‘a‘l :Vmodels _thatr are appropriate for
transport of specific debris types. We have to
combine flow \felocity 'pbt'ernti:arl with transport
characteristics.. | |

CHATRMAN WALLIS: You’ve said that it was
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~difficult to argueif6r 1ess than 60 percent of the

- debris being tranSpb#ted to the sump? Well, if that’s

a bottom possibility,"@éybe 80 percent',is more
realistic, and you ﬁ£gh£ as ﬁell assumerloo percent to
bé conservative. 7 |

DR. 7LﬁTELLIER;, The purpose of our
examination was largelygto offer some recommendation
whether that’s cost ’effécﬁive to do, whether you
choose to construct a'phenomenology'modelrto gain that
advaﬁtage or ﬁot.

The ne#t élide shows the references that
are available. I’ve already mentioned vblumes 1, 2,
and 3 of the drywell debris transport study and the
application of this method to the BWR resolution.

CHAIRMAN WALLIS: So now each plant is
going to develop, based on this knowledge base, its
own method? I‘think ;here’s going to be huge
diversity unless they fit up with an NEIrguidance or
something. |

EDR.'LETELLiER:3 i expect that in large
portion they will adopt the NEI guidance.

DR. CHANG: The next slide is about the
sump pool débris ‘transport. We stat’edr ‘that this
Eransport should include debfis‘transport during --
for £ill-up éhaée énd'tﬁe recifcdiatién phase, and
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also, the tufbulend§ in the pool caused by flow of
wate:, water enteringrthé pooi from the break flow,
and containmentrspray venf drainage. Thoée are the
water sources. | 7

And:thirdly, the buoyancy of the debris
should be considefed’aléo.

CHAiRMAﬁvWALLIS: Which inciudes mixtures
of debris.

DR. CHANG: Right.

CHAIRMAN. WALLIS: Including gas maybe.

DR. CHANG: For instance, if the debris is
not broken downk if there¥is air trapped,rit may be
floating. But as the time goes on, if it
disintegrates, then it would make -- eventuélly'settle
down to the boﬁtéﬁ:ir

CHAIRMAN WALLIS: Yes, maybe.

DR. CHANG: Yes. So those things should
all be consideied; |

Also, the 'débris ‘that should be considered
in the transport”analyses ére -- that ﬁloat along the
pool surface, tha£°may’fémain éuspended during the
pool turbulence;-and also thoée readily accessible.to
the pool forcéf; Sd all sorts of debrisishould be
consgidered in the'trahspbfﬁ analysis.

And I think we got this last bullet right.
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We said CFD aésimilation in cdmbinétion with
éxperimental debriS:traﬂspo?t data is an acceptable
approach. So we arehaving f:o modi‘fy ther Reé; Guide
in this -- in thbée wordé.’

Aﬁd we ,allso_i’mentironed that alternative
methods would be »accepi:able. I think this is a
general statetﬁenl; ,tfue for the whole Reg. Guide, if
they can ber' supported by adequate validation of
analytical ',techni‘q‘ue.s ‘using experimental data to
ensure that the 'déﬁris transport estimates are
conservative with respect to the quantities and Vtypesr
of debris transported to the Vsump rsc;ceen. - Okay.

DR. 7 LETELLIER: - And the practical
applications of this guidance areA discussed next on
slide number 30. Wﬁen’ I made the statement before
about 60 perceqt;trahsport,-that was specifically with
regard to blowdown and washdown. So we’re talking
about 60 perCenﬁ of the generatedr volume being
introduced to ﬁhe pool or at the floor level.

The addiﬁional fraction that’e lost from
pool transport ié rriarrrgely de'pendentrr on when ahd where
it arrives in thg »ple. rbebris that’s impacted on the
floor is subjecir:r Vt;a-fiirl-ﬁp flow velocities, which can
be very high, ahd t‘hey are very directional depending
on the plant geometry.
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‘That's probably the best opportunity for
sequestering debris in quiet sump areas. For example,
many containments have :opposing steam generator

compartments. If a break occurs on one side, the

opposite compartment is very quiet- and does not

participate inrdirecﬁéd f1ows.

| Some portion:of the debris will fina its
way into thoée aréas. Elevator shafts and, in
particular, reédtorﬁdaVitigs also reﬁresent dead zones
with significanﬁ poﬁential for holdingrtu>>debris.
Before creditVCan bertaken for those‘areas,vsome
consideration'hés tb;bé'given to the draiﬁage flow
paths. i

"Ih;rbur ﬁVbiﬁhteer' plant, we identified
between 8 andlZlocationswhére youﬁwéuld bewdropping
between 500 and 1,000 gallons per minute in a fairly
localized area. That's éiéignificaﬁﬁ source of energy
of turbulence in thé‘pool. And so there are phases
with regardrtortﬁé:velddity pattern. ”

The,picﬁure that's éhb&h is intended to

represent thé steadf state flow velécities where the

cylinderrihrthe steamigenerato:VCQmpartment is the

- source of the'bréék; and the sump is near the bottom

of the annulus; ¥So’this is sort of a steady state
configuratioh that would persist for long term.
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MEMBEﬁ.ﬁOSEN} The red is high velocity or
low velocity? | | |

DR.'LETELLIER:‘ The red is any VeloCity
exceeding .2.feetrper second. That’s sortrof a rule
of thumb for transportability'of'vafious debris tyﬁes.

’MEMBER:ROSENd So anything in the red zone
will transport. ’Ahythinéfin.the blue/green‘zones'will
probably not transpdrt;, | |

DR. LETELLIER:V That’s correct. There is
a potential fqr'transport anywhere withinrthe’red
zone. These pa;ﬁerns are very plant-specific. For
example, our 7voluhteer piant has elevated stéamr
generator compartménts,so there’s - essentially
concrete inside “ofrrfhEse cavities that cannot
participate in thesump'pbol. They’re excluded.

So, essentially, the annulus is the ohly
volume where debris'éwill reside. And that’s a
condition that’s very'vulneféble to additional debris
degradation from -- | |

'CHAIRMAN ',.WALLIS:, So if it’s in this
region of greatér than';zlfeet a second, it'siup in
suspensibn,'and it'srleing along.

DR. LETELLIER: Or it’s sliding on the
floor. k

' CHAIRMAN WALLIS: And then, when it gets

NEAL R. GROSS
“COURT REPORTERS AND TRANSCRIBERS
’ * 1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 ) - WASHINGTON, D.C. 20005-3701 ' www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

| ',132'

to the blue region, it”presumably doesn’t”instantiy
fall out. It é§xt of goes out and makes a pattern
downstream, so youvhave --

DR. LETELLiER: There’s an opportunity for
a drift. | 7

CHAIRMAN WALLIS: It’s not clear there’s
nothing intheblue-région. It’s in the prbcess of
falling out there;'buﬁ there may stili be éome in
suspension. |

DR. LETELLIER: That’'s certainly true, and
we are more fcépcerned: ét the moment about the
suspended debris than‘;he potential for sliding on the
floor. 77 |

CHAIRMAN WALLiS: Where is the sump in

this picture? ;'Do you have that screen in this

picture?

DR. LETELLIER: At the bottom of the
annulus. | | 7

CHAIRMAN WALLIS: The,very.}.’)ottom of --

DR. LETELLIER: Therre'sr a bright spot.

'DR.VCHANG: It’s sort of green in the
center. |

'CHAIRMANVWALLIS: So it’s enclosed by the
red stuff. |

DR. LETELLIER: Now,VCFD models are one
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methodology that the staff is familiar with for

estimating the -velocity counter. =  There are

a;l.térnatives. The NVEI'is‘currently loéking ‘at open
channel network floﬁ"tﬁécfleles as an approximation torthe
bulk flow. |

We are'é?alué.ting -- we will be evaluating
that as an acceptable-method. There is a potential
for success. The::é 'isé wide range in the‘ fidelity of
ther models. But 1n both cases,; you have to make
assumptions abouﬁ 'hov;r:you;'re treating the variability
in your input coﬁditions. Thatr'sz a common question
that has to be addreé’s;ed'—“in both cases. |

 Again, rthre linear flume test characterized

the incipient flow aﬁd settling véiocities of our
major debris types. bAndvthat dért_abase, in combination
with wvelocity estiniates,‘ can be used to estimate
transport fractions. ,7 |

As fafias the acceptarble;metho‘ds and what
debris transport réferences are available, we’ve
talked about usiné CFD versus network flow. Again,
there are no iriﬁégré.ted mod'els,rspiecific for debris
transport. Logic charts. are V,the best systematic
approach to assessiné this fraétion.

We doAhavepeer reviewed articles on our

CFD modeling of our scale tank tests that appear in
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nuclear’ technology. ';But, again, the? are very
specific interests." Tﬁey afe limited in scope.

And,»finally,rthe list of féferences on
slide 32. |

CHAIRMAN'WALLIS: It wasn’t clear to me
that the CFD modeiing V‘vrw'asr _systematically compared with
data from the taéks;';Ifrseemed,to be qualitatively
predicting the right sort 6f thing, but‘I didn’t see
a measure of how.ﬁelliit did quantitatively.

DR.,LETELtIER; They were quaiitatively
compared using'traqéf objects to m?p the velocify
zones, and --

CHAIRMAN. WALLIS: Butr ‘there isn’t the
quantitative verifiéation.or validation, or whatever
you want to éallfig{

DR.[LETELLiER: We feit that the éedigree
of the codes for: doing opeh"channél flow was
sufficient, given 'a  qualitativer comparison. We
observed the samé transport behavior of the fine
debris as would be predicted.by the velocity patterns.

MR. cARUsog Did the people that did the
CFb modeling knoW'whap the teétsr-- know the test
results? |

| DR. LETELLIER: Of course. They were
performed at the'éame'time.
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MR. CARUSO:;'Didrthéy kﬁow the results of

“the test before they did{the modeling? Was it a blind

calcuiation, or Was it an open calculétion?

DR. LETELLIER: As a matter of protocol;v
the calculationsand-ﬁhe tests were notrcondu¢ted
independently.'Butasanmtter of‘practice, there
were no initial rcénditions presupposed 1in the
calculation that Were’défiﬁed by the test, except for
the volume of waﬁer Ehét was introduced and thé
geometry. I petsoﬁally performed the calculations,
and there was nb'ihtén§ to fine tune the calculations.

MR. CARUSO: I'm not asking about intent.
I'm asking, did;the pebple'that did the calculations
know the resulfs of the experiments'before they did
the calculatioﬁg? . |

DR.ﬁETELLIER: The answer is no. The

calculations were pétformed before the vélocity

mapping was done  in the tankilr And then, the

qualitative compariéon was performed. There wasn’t a
rigid protocolrfbllowed fof blihd assessment in that
manner. But theica1CU1ations'préceded the tests.
There a_ré a number of references avairlable
that describe debris transport. The most current are
listed as thé NﬁREG¥6882 in the middle, small scale

tests for separate effects characterization, and then
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also 6773, the integrated.tank tests that incorporated

.rotational flows and a scaied geometry.

And at the bottom, I mention the peer
reviewed articles; thét appear in Nuclear "Ir'echnology.

DR. CHANG: - Okay. The next slide is about
sump screen head lés{s.: ,7When you hk;u'rrer'rthe collection
of those debris 'ar;rt:rthe, .sumprs:c'reen‘,”rthe ﬂékt step is
to consider t‘he: head '1§ss. | |

In'tr:he' Reg. Guide, we have the following

positions. For the fully'submerged sump screens, NPSH

‘available should be determined from the conditions

specified in the plérit'slicensing basis. But for the
partially submerged' sumps, both in Appendix A and also
in Section C.1.3.4 .4, ‘we have the same statement.

That ié;‘ pump failure criteria should be

- assumed to occur when the head loss across the sump

screen is greatezl:" thélr"lrhalf ‘'of the submerged screen
height or the NPSH 'margbin.r Either one, whiéhevef is
worse.

: An&‘then,"-'eStimates of head loss caused by
debris blockégel'should be developed from empirical
data. You have to have ;- to do tests on ﬁhose.

CHAIRMAN WALLIS: 'bo irou see, though, what
I mean about in the second bullet -- |
DR. CHANG:V Yes.
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CHAIRMAN WALLIS: -- you’'ve got the
screen, and it'é behairiﬁg like a dam, and there’s a
loss there. - And then, you've gc'>t,>the< NPSH, and
nothing -- isn’t the Z'lo‘ssracr‘oss the screen -- doesn’t
that actually,dégrease -thé NPSH asﬂwell? It’s not as
if it’s one thiﬁg or the 1 other. |

"DR. LEiELLIER: Calculations of NPSH
genefally start at 'thvé_i_sjcreve'n location. Theyr account
for the static» 'ﬁe"adr,’above the pump. They don;t
account for friction ?le'c:uésres on flow paths>pr_eceding or
prior to arrival at the ‘sump. They db account for
friction losses in‘f:hé’pluntbing in thé piping.

CHAIRMAﬁ -WAi.LIS: They do aqéount for this
loss through thé ééf'e'énr,r:th'en, don’t they?

DR. LETELLIER The traditional definition
of NPSH does 'noi;' acccuﬁt"'far pressure lbss,' pressure
drops, across ,thej,fdébri's bed. That’s being
incorporated now as a point. of compari'son. If the
pressure drop is greaﬁerthan this failurer Criteria,
then you will lose NPSH —

MEMsERfééNsoM:',Is it true, then, that
you'r e just calculatj:hg the hydroétatic head available
at thé pump orverr,and' aﬁdve 'the vapor pressuré or the
fluid? | ”

'DR; LETELI;.VIVE'R: Essentially; that’s right,
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with various regulatory arguments ai?dut credit for
containment »overpreésurrel.k _, |

CHAIRMAN WALLIS: What'rs thé argument
again about this half of submersed screén ‘height?

DR. LE'_fELLIER: I need a diagram in order
to illustrate. But ybu can imagine a vertical screen
that’s only partially submerged.

CHAIRMAN WALLIS: All right.

DR. LETELLIER: There's water on both
sides of the screen, and debris is building on one
side.

CHAIRMAN WALLIS: All right.

DR. ,LE':,TEI.V.'I:.:IER: The pump is demanding a
constant volumetric fldw.~A

CHAIRMAN;VWALLIS: So there’s a drop in
level from one side _tbv the bﬁher.

DR. i.ETEiQLIER: Yes, as the debris builds
up. .

CHATRMAN WALLIS: Right.

DR. LETI‘Q:LLIERV: But most importantly is if

you cannot satisfy the volumetric flow, if there’s not

_enough static head in the pool to force water through

the bed, then you will =-- your - level will drop

catastrophically, and you will lose NPSH.
The only préssure available to push water
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through the bed Vi'é’the’:stat;ic head of the pool. And
on average, Vavreirégeidr ""acerss the bed, you have
approximately one-'half- the --

CHAIRMAN WALI;.IS': Well, that means you’ll
simply suck th<lef éb@stream part dry.

DR. LETELLIER: | That’s correct. As that
level drops, yourwi‘li“r lose NPSH by definiﬁion, because
it’s dominated by the static head above the pump
inlet. 7 |

MEMBERRANSOM What’s magic about the
one-half, though? 'V'Izs t;hat the limit of the pump’s
capability? |

DR. 'LE’,I'E”LLIER:" No. You have no
mechanical advanﬁagé, because the pressure is equal on
each side of the screen. |

MEMBER RANSOM: No. But what I meant is,
the pump only 'carés —about; what NPSH is available
before it starts 'cév’itatin@ éo is the minimum NPSH,
then, roughly half of the' é&ailable head é.t the pump
inlet? | |

DR. LETELLIER: Nor.v The definition of
NPSH from the point of view of cavitation is defined
entirely s“eparatelj.

MEMBER RANSOM: I knqwrftha't.' But why are
you using the. factor of a haif? .
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DR. LETELLIERE 'Bedausekthere'are two
failure mechanisms.,'Yoﬁcan -- if you lose margin,
you may cavitaﬁe, or you will cavitaté‘at the pump. -
One realistic séquence f&r losing margin is a debris
blockage thatcannotsétisfythe volumetric flow.

CHAIRMAN WALLiS;,i Even with the NﬁSH
satisfied, the pump is,Working fine.

DR.LETELLIERi Thét'srcorrect.

CHAIRMANhﬁALLIS: It just sucks all the
water out, and iticaniﬁ get back in.

DR,_LETELLIEE: That’s correct.

MEMBEkisIEBERa The NPSH disappeared.

DR; LETELLIER: And eventually you will
lose NPSH,'becausét&Oﬁf,pump ig --

CHAIRMAN WALLIS: You’ll ingest air.

DR.VLéTELLIER: -- not rﬁnning. You’re
ingesting watg#ithéfé.r Thét's right. And so we're.
suggesting’thét,you'ﬁeed to exéﬁine the minimum of
these two criteria;:both'the NPSH ;;'bécause one leads

to the other. 1If, for example, the bne-half pool

~depth is less than the'NPSH margih; if you have less

than one -- if:you have a pressuré'drop that exceeds
one-half the  éﬁbmérged screen"érea, you will
eventually 109e7mar§in. One precedes the other.

MR. ARCHITZEL: " It’s essentially
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equivalent to the mid?loop'operation in PWRs. When
you get below mid-loop, you lose it.

MR. CARUSO: You have on page 6-2 of the

- -- do you have a copy of the --

DR. LﬁTELﬁiEﬁ;f Yes.

MR. CARUS@;_ -- knowledge base there?
Page 6-2, you'vé éot ;'éuntﬁ configurations. What Vsoft
of sump configuratiénrare YOu talking about that would
apply here? Wé'allihaVé copies of this. Page 6-2.

'DR.V LETELLIER: ' None of these figures

actually show the water level. But if yoﬁ look at E,

the box type filtérfthat'has a vertical screen, the

case that we're talking about is where the water level
is only perhaps halfﬁay; VIt has'Cnlf submerged half
of the screen, aﬁd thé'ﬁpper portion is 6pen, so that
you have containmentpfessure on both sides of the
screen.

MR. HSIA:  Bruce, can we go to --

CHAIRMAN WALLIS: And ydu can pump it out
from the place fastérﬁthah it can come in through the
screen. | |

" DR. LETELLIER: That’s the motivation for

the failure. | 7

MR. HSIA: There'’s a better picture in the

Reg. Guide.
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DR. CHANG;riFigure A.3. That shows the --

CHAIRMAN WALLIS: 3.6.1. is okay. E is

okay, too. You can pump it out faster than it can get

in by gravity through the_screen.

DR. LETELLiEﬁé rThat's corrgct;

MR. éARﬂSO=‘ ‘Do you allow them to
calculate how'it;s going;térbuild up'and overflow as
a function ofrtime?r IvnEan, there’s always water
pouring in, and gradually the water levels rise. 1Is
that permitted?

DR. LETELLIéR: . I think that was the pbint
of one of the commehtsrﬁhatiwas‘made. And, in fact,
we did -- |

DR. CHAﬁG: Yes. As a function of.time,
we said, that you‘dan ¢thider'this is -- right.:

DR. LETELLIER: If they choose to do that.

CHAIRMAN WALL{IS: 'S0 you might recover the
pump again. I mean}'as the ﬁatef rises.

MR. CARUSO&VAS the water rises.

CHAIRMANVWALLIS:VVif it’s not destroyed
already. A -

MR. ARCHITZEL: But thatrwas principally
for like the plants“that start SPfay very early and
don’t have that level yet.  So they need to have a
very -- it's rilorrt't;h'e:full flow rate. It would be like

NEALR.GROSS
_ COURT REPORTERS AND TRANSCRIBERS

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

143
an ice condenser that{s starting to spray early. ‘The,
water is very low.They> started right at --
Vinitially. Not ail the plants do that.

DR. LETELLfER:"So we continue?

DR. CHANGQ;;Brdce,,yes.'

DR.fLETELLIER::'So we continue with slide
number 34. ‘7

CHAIRMAN:WALLIS; It's the thin bed.

DR.V LETEﬁLIER{ The final" step' of
vulnerability assessment iis head loss across the
screen, given a preéumedidebris bed. And the head
loss correlatiénslthat are7——,it's shown generically
below the figure,»waSidévélobed for 6224 and‘validaﬁed'
against test -- experimeﬁtai data for a 1limited
combination of debfié --[the,predomiﬁant combinations
of fiber, RMI, and particulate.

This figuré shows the range of head loss
6n the vertical axié thétiwould’be incurred as a
fﬁnction of bedrthickness, essentially fiber volume,
fof:é,giVenrscreen.';Thére”areﬁassumptions here of
velocity and areé.

| CHAIRMAN WALLIS: It;s a very strange

cufve. You put in mofgvfibefs,iybu‘get'less head
losé. 777

'DR; LETELLIER: 'Qpe of the limitations of
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the éorrelation is the assumptiéﬁrbf a homogenized'
bed. And if yoﬁ have a large fiber VQIﬁme that’s well
mixed with partiéuiate, it alloﬁs'gfeate: porosity,
more flow aréa; and'so the head loés is lowér than if
you have a very thihrcontiguous béd of fiber. The
thin bed, one—eighﬁﬁ-inéﬁ --

CHAIRMAﬁ WALLIS: This is withra certain
constant amount of pa#tiéulates and|moie fiber dilutes
than particulates§' Is that the idea? |

DR. LETELLIER: Each curve represents a
different mass_of‘partiéulate. |

CHAiRMAN.W%LLIS: Okay. So more fiber
dilutes the particulafes, |

DR.,LETELLIER: That'’s cbrrect. So you
can see the reaéon for the minimum. |

CﬁAIRMAN,WALLIS: It shows ﬁhat'it isn’'t
as simple as you thiﬁk., And also, the»compréséibility
-- the degree to which the pressure drop across the
bed itselfcompresses the fibers has a big effect
here. | 7 | |

DR. iETELLIER: 'And that’s accounted for
in the correlation.

'CHAIRMArNLWALLIS: Right. But if the
fibersrhappen to be:équishiér;ﬁhénrpredictedq they can
really clog up the --
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DR. LETELLIER: That’s correct. And that
is a phenomena that ﬁe obser&e in some debris types.
Calcium silicate, in particular, tends to ieweld into
a contiguous obstaclef'“

CHAIRMAN;WALLIS: It concerned me a bit
about other chémiéa;tpioducts producedrin the sump
that will make this;Stuff gooier o:vwhétever.

DR. LETEtLiER: That’s true; And if we
have time to shéretheréuﬁmary of chemical testing,
you’ll see that we Are nét'cdnfident that the.6224
correlation*is,robusﬁ'forithOSe debrisitypes.

‘0f all of the steps of the accident
sequence, I‘d have £o7say.tha£ the head loss has been |
inveétigated in the most detail largely due to the
amount of work'that:the’indusﬁry did to actually
design and test-thevétrainerrretrofits for the BWR
resolution. There is a 1arge:body of information that
became available at fhat‘time.

The head lossr'correlatiOn' has been
implemented in a PCTutility'called BLQCKAGE. It's
available for userby the publié. It actﬁally has some
amount of vefifiéatibn and  validation that's
documénted in the user’s guide; It did not adhere to
a formal SOffware quélity ésSurance ﬁlan, bﬁt they
were conducted separately.
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The r’co:d_ei'res’u'its were fecordéd sepérately

in séparate progfantning Vianguage, and then the results
were vetified.‘ ,Ahd then;‘ﬂthe output from BLOCKAGE was

exercised against ,all 'available, test data to show the

‘validation steps.

It's important that the head loss
correlation be wused with appropriate material

properties. And, again, ,"the database is not all

inclusive. There are materials out there that have

not been tested.
It's :impbrtaht that the -- that any
alternative correvlatironsf -be validated through
comparable test» pfocedures., ‘The NRC work has
established an _expectatipn of'rquélity and level of
procedure and attention to detail that should be
typical in any aii:ernative method tﬁat's proposed.
'Urltimaf:’e'lr'y, ' if theée : he'adr loss
correlations are implemented to val’idate a new test --
or, I'm sorry, a new»de;sién'of the 'strainér, then
perfoi;fnance tests of these designs should be done
comparable towhat";w'ras doniéifor i;he‘ BWR resolution.
| The‘hefjra:.d" loss reférrenceson page 36 again
mention 6224, whiéh I wanted to remind you was
actuallf issuécri"é's"a draft NUREG. So it was subject
to public comerit, rarﬁd the resolution is documented in
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the appendix to 6224.
| DR. CﬁANG: 'There are about 80 pages of
the resolution of comments in this document, so it’s
extensively --_being éXtenSively reviewed.

CHAIRMANWALLIS: You don?t conéider,the
mechanism where the fiberé sort tangleriu> on the
screén? If anybody{haS*cleaned out a drain from a
shower, they noticed ;hehaifs, though the screen is
pretty coarse. Itfg verylsimple. It doesn’t take all
that many hairs to tanglé-ﬁpfaround there and block it
. ; | ,

DR. LETELLIER: Yes, certainly. We have
demonstrated that the thin bed can be established on
screens as large as -

CHAIRMAN WALLIS: It’s not just a bed. I
mean, it éaﬁ be ac£uéi1§7éoﬁething thatrgoes around
the - extendsdowﬁStfeam from the filter itself.

DR. LETELLIER: _That?s true. 'And it does
-- you do incur some amount of head lossibecause of
that, but the greater concern is a contigﬁbus map.

| CHAIRMNN;WALLIS:—rvRight.r So are you
finished now with your prééentation?
DR. LETELLIER:  So T.Y. has some
closingrf- | |
CHAIRMAN WALLIS: Yés;'jMy colleague Dr.
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Rosen has to go in about five minﬁtes;

MEMBER ROSEN: Yes. |

CHAIRMAN WALLIé:‘ Do yéﬁrhave,sbmething
you would like té»-;b

MEMBER'ROVSEiN:: Yes. Presumably, we’d go
around the tableaf'the end andrgeﬁ -- have some
committee discuséibn.f I beg your indulgence to just
listen to my one comment, and then I have té go.'

And théﬁ isrthat of all of the ;-;and I've
stayed fairly Elose”to”this; I went ;o'the PWR
workshop in Baltimore; iThe committee agreéd ﬁith—me
doing it, and I did dovif, and you’ll soonvgeﬁ m& trip
report. ) 7 |

But tﬁe'fhing’that -- the only jarring
thing I heard todaYthatwas new was that there is no
plan by the industry to deal with -- in the guidance
with material tﬁat'goes“through the sump Subséreen;
how one does -- what one doés‘to analyze'that.vihnd

that seems to me an open circuit in the protocol

that’s being developed.

Wefll'géﬁrtc the very end of it, and then

that question willrbe'asked, and there will be no

‘answer except -- I don’‘t know what. Maybe John Butler

of NEI or someone else could help me with that. But
I guess I didn’t réally hear the answer to that.
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That’s my input.

CHAIRMAN WALLIS: When will we get your
trip report?»,"

MEMBER,RQSENEV Well, it’s done, and it
ought to be -—JI'veAgiven it to the staff.

CHAIRMAN WALLIS: It might help us with
the letter thétwe'fe-supposed to write to --

MEMBER ROSEN: Well, the trip report was
rather, you know, brief and preliminary. So I'm not
sure it will bé’muéh'@oie‘than you heard here. 1I
think you might‘justiwant~to, you know, scan it.

MEMBER RANSOM: - Who did you send it to?

MEMBER ROSEN:  Sherrie.

CHAIRMAN WALLIS: Okay.b Well, are you
going to finish up? -

DR. CHAﬁG& :V'Yes, the 1last one. In
closure, I just wantrto:de5cribe the ongoing research
activities under{Genéiic Safety»Issue 191. There will
be a meeting before the end of October this year. We
have two test reportsrcoming,out. One is the calcium
silicate head losérteSt report. The other one is some
very preliminary chemical tests done for the --

CHAIRMAN WALLIS:V Are you going to test
just the kind'of chemidals that might be in the sump
and at the temperatufeS'that they might be-at or --

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

) 4323 RHODE ISLAND AVE., NW. - )
(202) 234-4433 ' WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

150
are you going to tesrt': the paints and things that might
be there? | |

DR. LETELLIER: We can go through the --

CHAIRMAN 7WALLIVS:7. ' So we can get on to some |
of these questions abourt':r'i--

DR. C'HANG:: xés. Bruce has some slides
here. o

lVDR.“ LETELLIER: | If you’d like to go
through the summary; there’s better information.

DR. CHANG: And iong term is up to end of
fiscal year ‘04. ‘We’plani‘to have a debris sample
characterization of PWRE. There we tried to collect
sample latent debris from five voluﬁteer plants, and
then ﬁe tried to 'dcvo' s»én'le additional head loss tests 6n
them. And we plan to f’havé HPSI throttle wvalve
clogging study ars wéll."-’ And the --

CHAIRMAN WALLIS: Can you do sométhing
about this zone of influence issue that seems Vto be of
some concern? And if 'tﬁere's ahythir@g you can do from
what’s already hrapp'enevd in Barseback, and so on, to
see, was it a 'Vd'i'recti'onal jet, or was a spherical
thing, Vor V’anything' thatv would help to give some
realism to the zone of influénce' model, that would
really héip 1 thlnk S I'm suggresting that you do that.

DR."i CHANG ~ I don’t know if Barseback --
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they still have éil 't;:his”information ava‘ilablevor not.

CHAiRMAﬁ'WALLIS;. This feport lists a lot
of things that are déééi‘ibed,l but then someone should
go in and say "ah ha" Now, V'from whai: I saw, what the
description is, ,"thirs' ~shows that it is a ijet or
somefhing -- somethingyoﬁ could deduce f:om it that
helps your modei.vj:

DR. LETELLIER: Those aspécts can be
revisited. I rather doubt that there will be any --

CHAIRMAN WALLIS: But try.

DR. LETELLIER:. -- new inspiratipn that
comes forth. 7

CHAIRMAN;WALLiS: But you have an ongoing
contract, do you? rYourganAdo this?

DR. LETELLIER: I’d be happy to: do it. I
just need some;direétich.r

MEMBER SIEBE‘R: Well, did the Ontario
hydrotesting tell you anyﬁhing? That was actual
configufations'with varYing‘types of insulation.

DR. LETELLIER: Those were free jet
expansion for two-phése flow. They were very similar

to the air surrogates that were performed for the BWR

study.

MEMBER SIEBER: So they don’t tell you
much about energy distribution in a compartment.
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CHAIRMAN WALLIS: Didn’t the University of
New Mexico -- they did-a rtrest where'they had a pipe
with insulation on it, and they took'kartwo-phase jet
and directed it at it? | o

DR. LETELLIER: That was acﬁually done as
part of the BWR. o

CHATRMAN 'WALLIS:  But that’s not a
spherical jet. That’'s a directional jet.

DR. LETELLIER: That:'s éorrect. And it
was done for thé pﬁrposé ‘of meaéuring the damage
pressure, 8o that;i' ,Wé _khow whé.t the vulnerabilities of
each insulation typé are

CHAIRMAN V_WAVLLIS: | Yes. But then, you
didn‘t go back and éay, "Now, if we had assumed it was
a spherical j‘et:,l what would we have got for the
predicted preséuref " |

DR. LETELLIER: Had we done that, we would
have been taking credit for dissipation'tﬁ;’:it we didn’t
show. | | 7 7

CHAIRMAN WALLIS: Yes. It seems to me
that you’re doing Va test which is at qddé with your
whole model for zone of influence.

DR;' LETELLIER: I don’t quite understand
the comment. We gré remapping the equivalent damage
volume int‘o a spheré~és a 'practical simpiification, in
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light of the faétfthatrour targets are distributed
rather homogeneoﬁsly throughout containment.

CHAIRMAﬁWmiLiS: WEIlqr I_guess we’ll
revisit this again. I‘1l get back to the firehose and
the -- you know,.therfifehose -- the purpose of the
firehose is to goiﬁ*ohé place. 'It’s,Qéry different
from the sphericalf“ N

DR;'CHAﬁé:  Eruce} do you want to go into
your second subjeét? ‘ | |

DR. LETELLIER: Yes. |

DR. CHANG; Bruce would like to share with
us some of his idéasraboﬁt other alternatives.

DR. LETELﬁIER?: Let me ask the committee
what your preferencelrwould be Vand youf‘ timé
constraints.‘ We are -- |

CHAIRMAN WALLIS: -Tell us what’s important
in a short time. iWe,don'trhavé to go -- I don’t think
my colleagﬁes have'tg'go exactly:at 12:00, B0 we can
go at, say, 12:30 of 80.

DR. LETELLIER: We?re heré at your
convenience. We have two tépics that --

: CHAIRMAﬁ'WALLIS: Well, if you had 20
minutes, éouid you tell us the most intereéting stuff
here?

DR;rLﬁTELLIER: My personal opinion is
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that the chemic§1  effects tesﬁihg is ther most
interesting.

CHAIRMAN WALLIS: VOkay.ﬂ

DR.. LETELLIER:. I think you can browse
through the Vsetv of handdﬁts ‘on sump operability
strategies and éeerwhat conceptual concepts thai you
could put on é tablé inia brainstorming context. The
fact that we’reiprésehting £hese does not imply any
endorsement, practicaiity, or operability of these
concepts.

But"we;hoperto‘show you that the industry
is not without'opﬁiOﬁs. -There arera:number of things
that can be pﬁrsueaithrough --

CHAiRMANVWALLIS: We can look at these
pictures, and wé;éanrsort,of see how they might work.

DR. LETELLIER: Exactly. That’s the
intent. 7 |

CHAIRMAN WALLIS: So now ydu want to tell
us about the chemical --

DR.'LETELLIER: " Give he:armoment to pull
up the slides. Anari'apq16gize, I don’t have handouts
for you. Thoseicaﬁ"be provided after the briefing.

MR. ARCHITZEL: I’ve got an ADAMS number
if you want it. It’s already in ADAMS. It‘s the same
slides you did at ‘the -- |
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DR. ,LETELLiERs It’s a"condensed gset.
This is essentriagllytthe information that was presented
at the workshop two Wee'ks" ago.

MR ARéHITZEL: Workshop slides are
available in ADAMS

DR. LETELLIER: Have members of the
committee looked'at‘those slides --

CHATRMAN WALLIS: No.

DR. LETELLIER: -- already?

CHATRMAN WALLIS: No, I didn’t.

MR. HSIA: I think it would be more
appropriate -- whien: wé é_rer complete with the chemical
testing, there wiil .i;e,a:report issued, and at that
time we can come back, if you choose, to preéent to
you a complete pigt;ute.' ' |

CHAIRVMANV WALLVIS: But the fact that you’re
saying there are chemical reactions Vthat produce
precipitants indic:»ét‘es to mé thatr t‘here' are chemical
reactions which pfdduce éignificant stuff. And it may
not always be in théf@rm of nice, dry -- dry-type
particulate stuff. i It may be gooey or bubbly or
something; depending on what'’s going on chemically.

DR. LETELLIER: That’s correct. And we
can show you ﬁhe 'étatus‘ of our ‘invest':igations. We've

been looking at this for the past three or four months
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over the summer.

We had a rather limited scope to assess

the plausibility of ‘these various chemical reactions,

exacerbating head loss on the screen. All of this
work is also bei'ngdqneat the UNM Civil Engineering
Department in tﬁ§i£7hydféu1ics lab.

Thé motivét-ion for the work -- you'ré well
aware of concerxi éf the ‘éomrhittee regarding gelatinous
material observed "in»'.r’MI. Try to focus on détermining
where this matefiél’bamerfrom'and'if it’s a p1aﬁsib1e
concern for reéétor ﬁa}cc:iden'l':' isequences.

.CHAIWS‘;IALLIS:' Now, this stuff thét-
sprays out from the ,réractror is borated water. So when
it hits the stuff outrthere ih the containment, it’s
boric acid. When it gets ':rln;the pool, it Qets diluted
with sodium hydxoxide; Isréﬁat the way I understand
it? It gets turned t'o;a i'ligh pH in the pool.

~ DR. LETELLIER: 'YOurichemical injection
tanks that actgally' incfease the pH -- there are

sodium hydroxide injection Vtanks,' and the boron

- concentration in the RWST is much different than is

present in the RCS.-
CHAIRMAN WALLIS: But they don’t inject
into the reactor system. - They inject into the

containment somewhere?
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DR. LETELLIER: Yes, they do. They are

part of the spray and also the --

CHATRMAN WALLIS: But they don‘t inject
into the RCS. The RCS is borated, acidic, low pH
sf:uff. So the jet -thet hiﬁs the wails irs acidic, and
then it has a 'chance. te 'dorrivtrs acidic reactions. It
runs down the wall,';and,_i’t ‘meets this alkaiine stuff,

which has come from somewhere else, and the spray,

 which has fallen down from the roof.

'MEMBER SIEBER: The reaction actually
occurs in the containtﬁeht atmosphere. |

CHAIRMAN WALLIS: It can as well. I think
it’s -- there’s someruncertainty. But the jet —; if
the jet’s direction ie_‘v'crzertainly acidic, and it
sputters acid all 'over,,ﬁhe wall --

DR. LETELLIER: That is a detail that we
have not examined as yet -- the time dependence of the
concentfations. We’ve looked at.mere the homogenized
solution of the co'nf:aivnment rpool:,' "’what' would be -- in
particular, how the spray ‘RWST,WimpaCts the water
chemistry, becaﬁse keep in miﬂd V'that,the sprays
impinge on a much lerger area of exposed metal than
the bfeak jet. |
| I should frs,ta'te right upfront that this is
important enough'r --‘_w‘e' feel it‘rs' a: very important
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issue, and we've i’co‘rrwéned a peer review panel to taker
place the first week in 'Sé?tembe’r. | We're not sure
what: expectations we should meet through this peer
review, but we do hé.ye outside experts ‘that are --
both represent acadérhia,: Vnational iaboratories, and
the industry, tha't'arekfrjlot éurrently participating in
the safety -- resolﬁtién of the safety issue.

We're inveétigating several tasks. The
scope was broadxr;'-"' look :é[t chemical effects. We

focused priinariiy*orj,thé corrosion of eXposed metals

with subsequent précipitation. There are other
chemical effects. '~ One has been pdstﬁlated this
morning -- hydrogenf,géneration that leads to the

formation of bubbles.[ That was not on our list of
priorities, | 7

CHAIRMANWAVI.;LIS':V But it’s mentioned in
yoﬁr report.

DR. LETELLIER: As I said, it’s not on our
iist of priorities 'Vfor this 1itpited introductory
effort. We were 1oorkingAé1>: chem'ircal‘degradation of an
existing fiber bed. We’re cobncrzernred about -- |

CHAIRMAN WALLIS: Well, the simplest thing
you can do -- I guess I coﬁld'ask the stéfrf here to do
it -- is it; says here that it_'s already being used to
estimate hydrogén sourcé term. So we could simply
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take the :esults of,what ~-- that analysis that has
been done, find 6utzhow'much hydrogen there is.

DR. LETELLIER: That’s true. It could be
done as an analytic éxercise.

CHAIﬁMAN’,WALLIS: Find Vout what that
information is. »iffit's -~ it says it’s been done.

DR. LETEFLIER: I will tell you that none
of our immersion samples show evidence of bubble
formation. 2Zinc granules, zinc coupons, paint chips,
the generation ié not --

CHATIRMAN WALLIS: So they’re used in many
FSARs to estimate'hyd;OQEﬁ source term.

DR. LETELLIER: Yes. |

CHAIRMAN WALLIS: So they must be there
somewhere. OkayQ‘ :

DR. LETELLIER:"xhat's true. And because
of that work, we do have estimates of exposgd aluminum
area, because of th#t need to Vtrack hydrogen
generation. We have some idea of plant vulnerability
régarding'exposure areé. |

MR. ARCHITZEL: I just asked the committee

a question on that. If a lot of the hydrogen

‘generation comes off the severe accident source term

in the DBA, would that be a factor that we should

consider?
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CHAIRMAN WALLIS: No.

MR.VARCHITZEL: Well, I mean, You assume
a certain amount of fuel damage. It’s much more than
you get in the DBA; |

CHAIRMAN WALLIS: Isrihat what’s done in
the FSAR? 7

MR. ARCHITZEL: ' Hydrogén generation is

coming from the radiolytic decomposition of the water.

- And if the DBA.prevehts that, I know we assume that in

the DBA. The whole purpose of this exercise -- you've
got a DBA, and you've got this -- I mean,rthere's an
ppportunity td not considér it based on the fact that
you don‘t -- I know“ﬁe dé consider it for radiological
doses. | | ,
MEMBER KRESS: This thing is to keep from
getting theée products in ﬁhére, and I don’'t --
DR. LETELLIER: Exactly.
V'MEMBER'KRESS: -- think you want to do
that here.rr S
'CHAIRMAN WALLIS: . There’s a different
question, thouéh.:_There's’--
DR. LETELLIER: Hydrogén generation does
not precede loss of sump.
VMEMBER'KRESS: No, that’s right.
DR. ﬁETELLIER: It’s not an initial
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condition from our --

MEMBER KRESS:'v That’s right. I don’t
think you want to do it that way. |

MR. ‘ARC‘IV-IVI'VI'ZE‘L: I don’'t understand. I
guess I’'m just trylng ‘vto -- I’guess my point wrasr there
is an opportuni?y' 't.o | nbt consider it because you
haveri't had the cofe Aamage. |

CHAIRMANWALLIS; No, I don’t think you'
can not consider it .Itjs—a chemical effect. I mean,
it says it here -- that,thé aluminum reacts with --

MR.'ARCHITzEL:" Well, the aluminum --
okay. I thought it --

CHAIRMAN WALLIS: -- the stuff that’s in
the sump, and it‘s going to make -- so it makes
hydrogen. So I thihk’ :YOu hé.ve to consider it.

MR. -ARCHITZEL: Okay. |

DR. LETEi.LIER: We will review that.

CHAIRMAN WALLISQV Maybe yoﬁ can’t use the
numbers for some o@::her'ca]'.crzulaition to :fin'd out how
much hydrogen. So rﬁaybe what I'm asking Ralph to do
is not very helpful. But at leaéf he 7§:V:an look at it
and see if we Wcr:an learn f‘rom' i,t':

DR. LETELLIER: A similar issue brings to
mind the water che‘mistry.' In a severe fuel damage

event, you'll have nitric acid produced because of

- NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
' \1323 RHODE ISLAND AVE., NW. :
(202) 2344433 ~ WASHINGTON, D.C. 20005-3701 " www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

‘162
radiolytic eprsurefofiair.r

MEMBER KRESS: Still, you have to have the

radiation.

DR. LETELLIER:' fou have evolution of
chlorides from ,ééblej ﬁrays. Bpt, again, those
conditions - |

MEMBER KRESS: ‘That doesn’t seem to be
part of this. . | 7

CHAIRMANWALLIS: We’'re not looking at
radiation here. |

MEMBER KRESS: Right.

MEMBER;SIEBERE They’re longer term.

DR. LETELLIER: Those are longer term, and
we’ve ignored'thdsé chemical reactantérin our matrix.
Schematically, thisis‘the‘concernthat occurs, that
the borated solutidn and sprays impinge onre3posed
metal surfaces. Metal surfaces are also immersed in
the pool, and Jthé ‘metalé can be 'diésolved and
suspended as free ibns in solution.

If you reach saturation -- ‘and these
metals are extfemélyi»insqluﬁle e;, once ryou reach
saturation, theré'éfa potentiélrfor'precipitation to
occur. The formationvof netallic hydt@kides, for
example, showﬁ in the,middle panel -- we’ve confirmed
that, yes; you can pioduce these effects using

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
- 11323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

i3

14

15

16 |

17

18

19

20

21

22

23

24

25

163
background, boratred wat'er,: and sirﬁulated metallic
nitrates to induce free metal, Vdi'rss@lved’ metal. You
will generate a '”prrecig'aitant,r énd it will cause
significant head. losé .

CHAIRMAN_WA’LLIS: -When thése zinc ions are
running around in :trhiré low p‘ipe pH -- now it’s high
PH, isn’‘t it?

DR, LETELLIER: Yes, it is.

MEMBER V‘KR'ES'VSV:' Aren’t these extremely
small? | |

CHAIRMANWALLIS Is t;here a hydrogen
production mechanism in there?

DR. LETELLIER I‘m not sure. We have not
addressed -- | . |

CHAIRMAN ,: WALLIS: But it says in yourr
report that’s wh -- - |

DR.'I.}E‘TELLIER:' Well, I >don'tr héve' any
comment. We ~haveri not addressed hydrogenggneration.’

CHAIRMAN WALLIS: Let’s see if there is.

MRi. CARUSO:  What comes out from the

' reactor, the spray or -- to create the zinc hydroxide?

It's --

DR. VLETELLIER: In the middle panel,
that’s the precipitation. |

MR.’CARUSO: Actually, it’s the left-hand
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panel, the prodﬁétion4oftheZinchydroxide I believe
generates hydrogénéxt}

DR. LETELLIE_R: That may be true. We 7har.ve
not examined that. } B

CHAiRMAN WALLiS: Well,iwhere'does the H
go from the wéﬁer? "It;presﬁmab1y gave the OH td
the -- |

MR; CARUSO: That’s where it goes.

DR;'LETELLiﬁR: ‘Well, keep in mind that
this is strongly~buffered'éolution; There’s a lot of
sodium hydroxide that’ 5 available.

CHAIRMAN WALLIS: You’re going to sort
that out. | | | |

DR. LETELLIER: Right.

MEMBER fORD: I guess the thing that --
everything you’ve said so far isrthermal dynamically
possible. I'd qﬁestion the kinetics of the process,
whether it’s a big‘deal or'not,,énd -

DR. LETELLIER:"That's a very important
issue. We have ,démonstrated rthatr each of these
separate effects can occuf. 

MEMBER FORD: Yes.

DR. LETELLIER: <'ﬁe've aemonstrated the
linkage between step 2 and step 3.7 Thé flocculent

material is very transportable. The particulates are
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extremely fine.,'They are extremely small, but they
also are hydrophilic in ﬁhe senéerthat they bind water
molecules into a jelly, into a gelatinous mass.

CHAIRMAN WALLIS: What you need to do in
your picture is;Show,those Qreen_things as zinc and
the white thingsias,hydrogen.

MEMBER KRESS: That’s what they are.

CHAIW WALLIS: And then, if you take a
physiéal model;rxﬁﬁé zinc particles and hydrogen
bubbles -- and yOufipicture is very good --

DR. LETELLIER: We add the hydrogen
bubbles. |

MR. CARUSO: "Does the conéiete have any
chemical effect?

DR. LETELLIER: It certainly does. In
fact, we added somé éaléiunfcarbonate té represent the
eroded concrete présent in the jet.

MR. CARUSO: And what did it do?

DR. LETELLIER: Well, we héve not done an
exhaustive aséessméntr of thé parameters of
concentratiori, In general, it increase the pH similar
ﬁo the sodium.' And, in fact, in that respect it’s a
buffer solution,'and'it increases the solubility of
the metals, dissolved metals.

- MR. CARUSO: So it probably also depends
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on the type of'céﬂéieté, toé.

DR. 'LETELLIER: It certainly would.
’Contéinment envifonments are very di'ri:y. You have a
\fariety of chremicarlis':thait are different from our clean
test tube, our beakér>éxprreriments. |

:fhe: }éXéVCI‘.ltivev éummary we have already

hinted at. Metal corrosion is credible for the

borated cooling ,waf't;er'. - The UNM test confirmed the

literature repoftéd %ig_].ﬁes fof room temperaturé. They
are typically repérted'in ﬁnits of grams per hour pér
square meter of ,Véprs’e.d me't‘al.

But for. ,Vthei: eleirated temperatufe, we did
oven tests at 80 degreés ¢, just to repreéent a
substantially higher-tempe_ratﬁure. We we‘re not abie to
confirm the reported rates of 11.3 grams per hour per
square meter. Thcsé are extremely high rates, and we
believe that the kinetics a;;:e an important aspect of
this inconclusive test at the moment.

We are lboking iat' immersion and corrosion
in a quiescent 'beaké:.; 4t"hat's not subject to flow
mechanisms of any kind. And we think that there’s a
surface catalyzed fedepésition of this material. It’s
not freely released to the solution so that you
gradually reach sat_urationr'.“ It’s affected by the very
high local concentrations neré._rrthe substrate, and I'11
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show yOu‘a piéturé of what that corrosion product
looks like. "

CHAIRMAN ?WALLIS: Now, rin terms of
breaking off flakes of paint, does the boron in the
water help to 1oosenup'£he flakes? v |

DR. ﬁETﬁLLiER: We haven’t examined that
issue. We arelqoking,at paint as a debris-source
that’s liberatedr'iin the zone of influence. The
industry guidancé,and the best available NRC guidance
is to assume looﬁpefCent;destruction of paints within
the damage zone._WeAhave not looked in depth:at the
chemical effects §n @hqse péint chips.

Weére_concefned about the potential to
leach the zinc ffomuihbrganic primers, because that’s
a significant reSeriéitibf metal, fof exahple. rAnd,we
do have séme vefy p%éliminary tests, qualitative in
nature,vthat I Qaén!trpreéared to present.

',bThe <ségond. builet in blue -- we have
confirmed that thebléw solubility of these metals does
lead to preciﬁitétion ifryou exceedrthe,saturation
threshold, and that the chemical precipitate does lead
to a substantial head loss in combination with fiber
on the screen.

Ultimately;' the = plant Vvﬁlnerability
depends on the ?ébnnection betﬁeen corrosion and
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‘preCipitation, and that really needs to be established

by an integrated test that we havén'ﬁ done yet.

To get into the details of how the test
procedure was cohducted}—- |

CHAIRMAN WALLIS: werlr'l:,' let me ask you
here. Suppose thét; these chemical effects are
important. We don'trséem to have é knowlédge base for
industry to respdhd to the question about, do they

have a significant effect on their plant? So what’'s

required'to get that-know1edge'base? I would presume

NEI isn’t going to dreafe‘it out of nowhere. It’s not
there. |

DR. LETﬁLLIER: We’re in the process of
creating the knowledge»base,‘and ourlOctober report
will be the first,-- '

CHAikMANVWALLIS: So, again, it's one of
these things Whefé y6ﬁ'Can't1do the analysis, because
you don’t know’yét.iiso'Wé don’t do anything.

DR.;LETELLIER: Well, I'm noﬁ,gure that’s

true. I mean, I showed you a corrosion rate that’s

reported in the literature. It’s very high.

CHAIRMAN WALLIS: It is.

DR. LETELLIER: It will lead to many

hundreds of pouhds.

CHAIRMAN WALLIS: Orders of magnitude
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bigger than you observe.

DR. LETELLIER: Yes. But, in fact, that’s

the best available evidence at this moment. And the

conservative approaéh»is'to adopt that'corrbsion,rate
with some éstimateréf exposure opportunity; and assume
the connection between»c¢rrosion and preéipitation.

MEMBERFORD ~ In your kriov}ledge'-based
report, this one here, yoﬁ,mention in one of the —_'
some of the plants that have seen'blockages.r Sludge
was talked abéut, in which there was metal corrosion
plugs. What'metalrwas.ig?

DR.:LETELLIEﬁ: Well, in the BWRs that
have é suppression pooi, the sludge is predominantly
iron oxide. _It's'rust;‘ And, in fact, during the BWR
study, that debriésourcedoﬁinated considerations of
additional'dust;thaﬁ‘might berprésent, because there
is so much iron oxidé,

And the correlations were tailored to
perform best with'tﬁat type ofrdebris. There were no
consideratiohs'of the chemical precipitants at that
time.

Let'éfskip to some inforﬁation about how
the precipitatibn'tests~weré conducted. . We started
with the ionized water supplemented with our boron

concentration, representative of actual plant
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configurations. It was not done in the detail that

you alluded to. It was meant to describe the gross --

the bulk mixed condentration.

Wexes;a51i§hed a fiber bed in a closed
loop test apparétué;‘éhd thén.we introduced a metallic
salt in order tofofcethe precipitation ﬁo happen.

We essentially'intrbdﬁdédjﬂore -- we introduced enough

- metal to exceedAthe saturation threshold, and then we

observed the resuits[7 

MR. CARUSO§ Why did Vydu pick ﬁhose
particular chemicalé?"i

DR.”LETELLIﬁR: We were'mostly‘inéerested
in the mgtals, 1 because | there are exposure
opportunities for ifc;i;;'r,aluminum, and gaivanized cable
trays represent zinc: 7We7cou1d.a1so have used copper,
lead, etcetera. vThbse>areAthe vulnerable ﬁaterials in
containment. | 7

We use;ﬁhe:nitrate as a convenience for
introducing dissolved metal.r We couldfprepare a stock
solution, essentially;

CHAIRMAN WALLIS: Did you have -- you
didn’t have flakesrof zinc paint and stuff in there,
but -- | |

DR. 'LETELﬁIER:V' "Not in these tests.
That'’s correct. Thesé are éome of the test samples
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that are arrived at from different concentrations of
iron and zinc. 1In ﬁhe nextrslide,vi'll show you the
data that all of these metals --
| CHAIRMAN WALLIS: We are looking at little
buttons of stuff which gotr eaten by --
‘DR. LETELLiER: We’re actually looking at
the test samples' about four inches in diameter.
CHAIRMAN WALLIS: ‘They obviously got eaten
by something. 'Théy got corroded, didn’t they? Isn’t
that what we’re éeeihg? ’

DR. LETELLIER: No. Let me clarify.

CHAIRMAN WALLIS: It looks like artifacts

from an archaeological dig or éomething.

DR. LETELLIER: They look like jellyfish.
Keep in mind tﬁét:we introduced clean fiber into é
test sectionrthat's'about four inches in diameter. We
put in 100 gramé Qf‘fiber; which is essentially yellow
insulation. Andrto this test column;we introduced the
metallic nitrate;»induéed the”precipitatibn, and we
measured,the head 168?1

CHAIRMAN WALLIS: So you made zinc
precipitate on the fiber in some --

DR. LETELLIER: Yes, we forced it to
precipitate.

'CHAfRMAN WALLIS: 'And you made this
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gooey --
DR} LETELLIER: Yes.rrThése are the test
samples of therbgd that was redovéred from each test.
CHAIRMAN WALLIS: -- cbékie dough type
stuff. 1Is that right?
DR. LETELLIER: Right.

CHAIRMAN WALLIS: Well, that’s the sort of

" thing we thought mightfhappen, or could, you know?

~ Needs to be considered.

DR. LETELLIER: We can certainly create

those conditions in a confined environment. It is

. plausible.

These are the data, head loss being shown
on the vertical axis, andrthe effective concentration
of each metai albng'the abécissa. The blue line shows
you the baseline. 'That's the head loss incurred byr
the fiber alone, by itself. And then you can compare
the margin that was measured.

CHAIRMAN WALLIS: | It’s just 1like the
precipitates fromréhe socap that gum up ybur drain.
It’s not just the hairé. It’s the other things that
get in withithem. | |

MEMBERf SIEBER: That holds the hair
together. | | |

DR. LETELLIER: Thatfs right. And that’s
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" an important factor;' You should understand that the

head loss that wé*rerébserving here is much, much

greater than you would observe from an equivalent

amount of dry parti¢u1até. It’'s mﬁch-different than
the 6224 corre;ation.‘ 7

The thtééﬁdldrof about:’k10'3 molar isrthe
threshold for the Satﬁrationrthreshbld. That’s where
we first start tokjébserve the effects. The
concentration axis really represents additional mass
that we’ve added ri;o: the ‘bed, and vthat‘rs why the
pressure -- the hééd: loss trends are conSistent
between materials.

MEMBER KRESS:"'That's'the concentration
you would havé had:ifVYOﬁ édded that mass and none of
it precipitated? N

DR. LETELLIER: Yes.

MEMBER KRESS: Okay.

DR. LETELLISR; That’s right. But, in
fact, all of it precipitated.
| MEMBER KRESS: Yes. |

- DR. LETELLIER:‘And ail'of it arrives on
the bed. | | |

/Now; just to give you some engineering
chehistry facts to kind of béééiine your understanding
about this; first of a11} y6u understand that every
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metal has a different'ﬁ\olecular weight. Bﬁt if you
look at this block, tlﬁefhi‘eshold for precipitation of
é.bout 10* molar is_éqﬁivalent to several tens of
pounds in armilli'ornfgallons of water. That’s not very
much ﬁaterial. And, :in'fact, most large drives don’t
have a milliongaliciins. |

' CHAIRMAN WALLIS: The amount of hydrogen
needed to float'thart';stuff ‘ '7because hydrégen is so'
light, is even less.

" DR. LETELLIVERV‘:VY Perhaps you're right.

CHAIﬁMAN WALLIS: It doéén't ‘take many
models to -- o

DR. LETELLIER: Keep in mind that the
precipitation "- the‘pr’eéipitant -- itr might serve as -
a nucleation site for 7b'ubbles'.

MEMBER KRESS : . Aﬁd now that was a log
scale on concentration.

DR. LETELLIER: Yes.

MEMBER'KRESS: aAnd so you’rre going up a
factor of 10. Do you have that much available
compared to the arﬁdunt of water you have?

DR. LETELLIER: Well, keep in mind, your
observation was rejrcactly correcrt These are the
concentrations 'trli'létrt‘ 'ﬁrould exist if there was no

precipitation. But, in fact, once you reach the
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threshoid, it doésp;ecipitate.
| MEMBERfkRESS;' So it’s a continuous --
DR. LETELLIER: Yes, it is a continuous

process. And so this concentration really représents

. the amount of materiéi that we force on the bed. It’s

directly préportional to the mass on the bed.

MEMBER KREssgr Okay.

DR. LETELLIER: Now, in this block, at
10-* molar, the amqﬁnt of'materia1 that we actuaily
added to our 10 litérréloséd loop is'vefy small -- 
fractions of a gram {- .3gfams of aluminﬁnlwere,added
to this test vinme.

And we aie‘éctually inducing seven to 10
feet of head 19ss with‘just a fraction of a gram.
That'’s much, much different ti‘lan :you Qould expect from
an equivalent mass'of dry particulate.

I did npt bring the electron micrographs
of the debrisrrﬁeé; " ‘But you can see that the
precipitant tends‘té stick of3adhéré to individualr
fibers, and it changes the hydraulic flow
characteristics of ﬁhe bed.

Dry particulate, by contrast, tends to

| lodge in the interstitial space and obstruct the flow

area. Sortherefsfafquite different mechanism going
on.
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Al'so,i our bbservations of the jelly-type
layer give yéu ‘the impression that it’s taking up a
much larger volume | t;ha;i ,woﬁld be asrsumed by those
fractions -- fractions of mass. So the precipitant is
actually hyd:.»'o'philirc.,’ | |

CHAIRMAN WALLIS: That’s what gels do.

DR‘VVLVVE'VI'EELLVIER: "Exactly. It binds water
molecules into agélating)us 1mas‘s.

CHAIRMAN WALLIS: Which really makes me

feel good.

MR. CARUSOQ"" I’'11l tell you where there’s
a lot of infbfmat;i.bn about this, and that’s in the
filtration industry.rf And I'm -- probably every plant

in the United States, every nuclear plant in the

‘United States, has a chemi'éal waste treatment building

that haé a -whole bunch ofr filters in it with pre-
codes, and all -sortls,ofjt'echniques like that to do
exactly what you’re ﬁrying té measure. VAnd the people
that sell those machines know all about ho'wr this
works. :

DR. LETELLIER: That’s exactly right. For

‘the final steps of water gquality treatment, for

clarification they add an aluminum nitrate coagulate.
MR. CARUSO: Flocculents.
'DR. LETELLIER: Exactly.
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MR." CARUSO | And somewhere "i’nAevery plant
there is a chemical éhgiﬁeer that runs that waste
treatment plant that knows all about this chemistry.
You’ve just got tov Qet Vtih‘art guy out and talk to the
thermal hydraulicist,

DR. LETELﬁIEﬁ:V But keep in—ﬁind this is
the kind of chemiétfy*;hétiybu do not want inside a
containment during accident.,»v So there is a disconnect
in the application of.rtlr'z;-:‘i'rr éxpertise. But you'ré
right; there’s a,large'bodyrgf infof@ation available.

MEMBER SIEBER:  It's the same process,
though.

MR.'CARUSO:  The ééme process.

VDR. LETELLIER: Yes. |

CHAIRMAN ‘WALLiS': Well, I think you've
convinced at least me that ﬁhis is something that
needs to be considered in resolving this issue of
some -- | |

MEMBER SIEBER: It may go beyond that.
This may bg the overarching conéideration.

DR. LETELLIER: Let me introduce one more
observation from the tests that are not so cénclusive.
When we tried to’éonfitm the dissolution rates at high
temperature, we’as’sumed:that corrosion would happen in

a more or less uniform manner until you reached that
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saturatioh, and thénvtherprecipitate would form.

But;'in fact,iwé never reached saturation.
We started to produ¢e a'secondafy corrosion product
that recrystallized onrtheZmetéllic substrate. And
this may be ahartifact of our very'éuiescent beaker
where, in fact( you cahngt femové the dissolved metal_
that’s free to enter ﬁﬁersélutioh. You're dominated
by local concentration effects.

But, in’fact,‘the corrosion is evident at
high temperature. Shiﬁy zinc granules turn black, and
they tend to gain mass, in effect,'leading us to
suspect that theré's'a sgcondary chémical reaction
that’s bindiné either nitrogen fronttﬁe air, dissolved
air, carbon‘from:thefair, oxygen,_something -- and -
we’'re working tp.analyze the composition.

CHAIRMAH WALLIS: When they oxidize in
this solution,they'take the oxygen‘from éomething,
presumably;v o |

MEMBE:R KRESS: oﬁ.

DR. LETELLIER: From the water.

 CHAIRMAN wm.t.is: What’s left behind?

MEMBER KRESS: H,.

DR. LETELLIER: These corrosion products
have a very intefeéting'éryétalliné strudture. There
are a couple of different formations. The very -- the
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small fine plaﬁelets_thatfare well drganized crystal
structure, andﬁhére'san alternative which is the
large puff balls, for lack of a better word.

The compdsitipnsof those two crystals are
very similar. 'We've_ﬂéne'aﬁ electron X-ray spectrum

analyéis as a byproduct of the electron micrograph.

- You get an excitation Sighatﬁre from electron shells,

and you can look atlthex-ray'spectrum and identify
composition. And”wé’be'done some of that.

I didn1t7éﬂoqse to present it,fbutriﬁ's
helping us understaﬁd~the cbmpositidn in hopes that
we’ll pin dbwn thefformatioh -- the mechanism for
formation.

CHAIRMAN‘WALLIS: Is this the picture of
the black stuff on:the ﬁiny zinc particles?

DR. LETELLI?R}' Yes.

CHAIRMAN WALLIsg So the size of this is
actuélly still small cdméared with the particle
itseif. The size of these --

DR. LETELLIER: The scale of the white bar
at the top is 20 microns.

| CHAIRMAN WALLIS: But the size of these
growthé -- |

DR. LETELLIER:' Very émall.

CHAIRMAN WALLIS: -- barnacles and all,
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- they’re very much smaller than the size of the big

'particle itself.

DR. LETELLIER: Yes.

CHAIRMAﬁ3WAﬁLIS: So it’'s noé as if it
grows very big aérajrésult of this.

DR. LETELﬁIER: That’s coriect. And,
unfortunately, this material is quite frangible. It
comes off. It’sbriﬁtle, and it -- depending on
further testing, -it may représent a new debris source.

CHAIRMAN WALLIS: Ano;her concern, you
know, might be if it eﬁébled the particles to hook,up
together or_somgthing, if you stiék tﬁem togetﬁer,
make some other*stfﬁéture.

DR. LETELLiER; Perhaps.

CHAIRMAN" - WALLIS: Anyway,  very
interesting. |

DR. LETELLIER: So our status to date --
we've esséntially‘QOmpletéd all of the experiments
that we héd proposed unaer the current scope,rahd now
we'’re documenting ourriesults‘that will be,releésed as
a NUREG in the Octobér’timeffame;’f |

‘There are significant uncertainties

- related to ¢orrosi¢n.at high temperature. We have two

hypotheses that -- either the diséolutibn.is happening

so quickly that you reach saturation and immediately
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deposit into crYstélg, -or you’re dominated by surface
chemistry. You have a heterogenbus rea’ctionr occurring
that’s dominatéd by: the loéal conéentration.

MEMBER I-mESS 7 Trhé 11 grams per hour per
unit area, doeS**thiaéf ~come from extrapoléting the
erroneous curve from ILowei‘ -- a lower temperature?

DR. LE'I'ELLIER I suspect that if might,
and that’s the rgas‘oyn thatr we felt it --

MEMBERrkRESS: You 'cén miss those pretty
much, dependingmq:é':hréw tmich pf the botﬁom partrof'the
curve you have. :

DR. LETELLIER . We felt it necessary'té ,
confirm those ratesrr' Before we proceeded with our
assessment of Vvﬁlneirr:abirlity,’ |

MEMBER KRESS Yes. But you're 'qﬁite
right. These‘r“iirocrial  effects could -- local
concentrationsv could ‘have a big effect.

| DR. LETELLIER: Aﬁd I trhink we could dor a
better job of this measu’rement';r, coi'rosion rate
measurement, if we had a f1§Wingfs'ys£em.

MEMBER 'KRESS: VYesr; - Stick a stirrer in
your beaker. | |

DR. . LETELLIEB : - Yes.

MEMBER :FQRD: | " The o'ther thing is that
you’re using zinc as a -- correlated to zinc chromate.
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Although some paiﬁts‘do‘have metallic zinc in them,
not many do. It'sfnoﬁ Zinc ch?omate.' There’s an
inhibitor, and so,Yéu'rermerely fdoliﬁg youréelves by
doing your expeiiments on metallic zinc.

Bﬁt,yéu knbw, it wouid -~ |

DR. LETEI:J..:IER: We’'re aléo concerned ébout
the galvanized c§bié' trays; which represents anr
additional sourée of zinc.

MEMBER FORD}, That would.be metallic, too,
although not enfireiyf ’if it’s a more modern plant,
it wouldn’t be zinc, it would be zinc granules.

CHAIRMAN WALLIS: So isrthere potential
here for this thlng '-- this issue to be sort of
resolved by yoursending!out all of this -- this Reg.
Guide, and NEI cd@es ﬁp wifh a wonderful aﬁalysis, and
everyone says eVefythingfis fine.

And then, in a Year or two’s time, people
have done a little more work»with this chemistry and
have said, 4NO, it isn’t," bécause the chemical stuff

is much more 1lethal to the_scréen thanvall'these

- fibers or in combination with them. Therefore, you’ve

got to start again. Is there a potential for

something like that to happen?

MR. ARCHITZEL: I‘ll say that industry

said no way. They’re not going to go to their VP and
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do this with thiéiiégue hanging out there. That was
what got -- v'

CHAiRMAN WALLIS; So'noﬁhing is going to
happen until the cheﬁicalriésues are resolved?

MR. ARCﬁifZEL:VVThat was the feedback we
got at the worksﬁdb?f |

cHAIRMAﬁ""wALLIS; That’s what we heard
ermrI think Steve Rosen.He said that because fou'
can’t understahd Whatfs Qoiﬁg on, you do nothihg;

MR. VARCHVITZEL':: I think that was the
comment he made,yes;b |

'MR. HSiAifféutjat thisrﬁomeﬁt, I woﬁld
like to put a‘differentrperspective -- yes, it’s true
based on the teétS'we hévéAdéne so far that there is
significant headlossbedause of the gelatinous
material. What we reallyrdon'; know ié hbw much metalr
structures or-metalrpérts thatVCOuld interact with the
coolant at lowgr part ofréontainmént.

Evenrthe spray comes on -- there are

metals up there. We really don’t know how long --

what the effect is. We know the corrosion will be

there, but we dbn't know whethér thercorrosion will be
carried down and start to':eact. *So,tﬁere are still
a lot of guestions.

We’re not saying éﬁrrthis moment that
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plants have probiémsj All‘wé’re saying is if you have
gelatinous matefial{i Soit'sver& plant-specific.

DR. LETELLIER: 'I'd like to pdint out also
in the handout péckage on-sump operability“strategies,
on the second-to-the-last page, there is aiéoncept of
sacrificial screenareé, which might be appropriate to
mitigating this problem.

CHA;RMANiWALLIS: Yes. There are all

kinds of fixes 6ne'mightrdevi8e when one understands

enough about what's happéning.

DR. LETELLIER: Including chemical balance
on the lines of phéééﬁéte baskets that were introduced
for iodine sequéstration. | |

CHAIRMAN'WALLIS: Right. As long as you
don’t screw up éomething else by doing that.

DR. LETELLIERJ‘_It has to be an integrated
safety -- | |

CHAIRMANVWALLIS:V I think we'rércoming to
the end here. My colleague Dr. Kress has to 1eave.
I‘'d like to asklﬁim to give’us the benefit of his
thoughts at this'tigefb' |

MEMBER KRESS: Okay. First off, I do
think this is a significant safety issue, and I‘m glad
to see all of the g@od teéhniéél wofk that’s been done
so far. | |
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'I'm a bit surprised that there is no
element of risk;ihfbrming this Reg. Guide or risk-

informed the rule aSéociated with it. And what I mean

rby that is I think'éné cbu1d attach probabilities to

breaks of différentrsiZéé.'

Andr iff 6ﬁe ,had,> then, an acceptable
frequency of these~breakébased on the outcome -- and
the outcome would p#bbably be és‘a release of fission
products or someﬁhiﬁé in the long-term cooling -- then
one might be able to-lifone had an acceptance value
on that, one mightfbe:éble to eliminate‘many of the
break size based on risk considerations, and get down
to a size that’méy be azreasonable size for screens
that we may alreadyihaye;r'

So I'm a bipisurprisedrthat I don’'t see
that thinking showihg‘ﬁpgb'far. And along the same
vein, I think‘leakfbefore'break would be an input'in
establishingrthesg f£¢quencies, “And I'n\surpriséd.not
to see that. :

Anothér.thohght,is I -- you know, in spite

of the commentS'onrfeflection off of surfaces, the

: zone'of'influéncé Stili looks to me like it could use

some more thought. Irwoula.héve guessed, for example,
one might have ;takeﬁ' the conical shape and just
directed it arbitrarily in all different directions
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and pick out the direction Ehat éaVe you the most, or
something like that;

And T still think it needgr some more
thought, and I haven'tgelled my own thoughts on that.

| And finally, I think this life stuff you

showed on the chemistrf has thé potential to be a real
showstopper. AndlI'think e&entuallyneed toput to
rest chemical effects.r : |

Now,ri éuspect the kinetics may be too
slow for this to be real significant, éndrso I think
it’s real impoﬁtaﬁt/that you'get thrqughlthe,kinetic
effects and aétuéliy' pinpéint what thg potential
danger in that is.’Butanyﬁay, I think yOu guys are
thinking alongtﬁe_righf ways, and looking at very
important'phehoﬁenoﬁ.':And'I'm glad ﬁorsee some good
technical inputVQOiﬂgrinto it.

CHAIRMAN WALLIS: Well, that's good, Tom.
How about, then, this'Reg. Guide -- how does that fit
in from therregulatéry pbint of view? FIsiit going
alongrwith éll~6f these‘-? thinking along the right
lines? |

MEMBER KRESS: You know, I feel a little
bit like Steve. I'hété to see nothing being done.
And the'questioﬁ'ié,°you know, Reg.'Guidesrare usually
living documents. You:change them, as you learn more
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and learn moré.r'THgiéuesfion is: when do you stop
learning and puﬁtédtiédmethingrthét’s useful?

Ir don’t knbw. Thaﬁ's a regulatory
decision, and I don’t know if I’'ve got much advice
there. But pefsonally;‘Idon'tthink the Reg.rGuide
is quite far enough along toibe reaay'to go out.: But,
you know, I thipk we:héed to look at it more and . look
at the NEI documént;iﬁ ¢om$ihation before we can make
that decision,

CHAIRMANVWALLIS? ‘Thank you.

It’s a bit of a chicken and.egg situation,
isn‘t it? I meap;'Y6u sendroutrthe’Reg. Guide and ask
for all kinds of things, and this méy'induce people to
do the work. Of you;canvsay,rwell, they're going to
adapt the Reg. Guide._ Werwént to see what work they
can do before'wé fit in'the—Reg: Guide, so the Regqg.
Guide fits in 7wi£h it. And your'have different
strategies thét could Ee:adopted,there.

MEMBER KRESS: ' Thank you, guys. I have to

CHAIRMAﬁ“WALLIS: Let’s see. Tony, do you
want to wrap thingé up, drrT.Y},ror anyone from the
staff?

MR.lﬁSIAg The only thing I want to say is
thanks for this dpportunity;' Yoﬁ have pointed us to
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several impbrtént issueé»we'may not have delved in
deep enough. We'ré going to do thét, andrﬁhat's it.
I don’t have'any‘dtﬁer cbnclUding»comments.

CHAIRMANVWALLIS: Thank you.

MR. HSIA: Thank you.

MR. BUTLER% VIerel cOmpelled to make some
clarifying statémentéron'what industfy is doing to :
address this issue.”JI ﬁq:hot want tQ leaVe the ACRS
with an impreSSiénjfhat the‘industry'is not doing
anything to add?ess_:the issue awaiting final
resolution onrthe Chemicél effects. We are doing a
number of actibns;iwhaf ﬁé can do right now with the
information we have. -

We jus;_-cémpleted a workshop. We ‘are
doing -~ individuai'planté are doing wﬁlkdowns to
assess their invéhtory of possible debris sources, to
address theirlayput; t6 get as much infdrmation as
they can, such ﬁhat whenithey!re given argo-aheadrto
do the evaluatibn;vthéy cénrdo that;:

The 'coﬁcérn. exéresSéd.—étr the workshop
mentibnedr by Tony ‘earlier was that the final
resolution, the fiﬁal‘fix; it woﬁld be very difficult
to go to a VP right now and say, "We need to install
a 600 square footxpéssive screeh“fwithout knowing the

effect of the -- of that solution -- of the chemical
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effects on that solution.

So without having a little bit more
information, we -- you know, we'’re 13-: the final
resolution may Abe' delayed until we have that
information. Sd Whap we'ré going to do is meet with
the staff on -- in September’to discuss what research,
whether it be NRC Eébnsored §r industry sponsored, is
necessary to get thé answérsraé quickly as possible.

.CHAIRMAN VWALLiS: Will yéu have the
September -- the guidahcé‘you were going to put out
ready bin September,'rwith this chemical issue as
something to be doﬁé later? Or what?

MR. BUTLER;_ We’'re hoping to get that out
as -- end of September; maybé”a little bit later than
that. Whether'qr'nbt we have'the‘chemicalréffects
addressed in that/completeiy or --

CHAIRMAN WALLIS: Okay. So we’ll --

MR. BﬁTLERiV -- as just a plécekeeper --

CHAIRMAN WALLIS: We'’ll have'something to
look afi then.

MR. BUTLER: -- Qe’il have something to
look at, yes. |

CHAIRMAN>WALLIS:‘ As far as the physical
effects. ” |

MR.'BﬁTLER; Yes. Again, we’re not trying
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to hold this up. In fact, we’'re trying to speed the
resolution up as muéh as'wé,can; because this is a
costly item juét’ to keep following this; So
resolution is soﬁéhé by all parties.

Thank'you.

CHAIRMAN WALLIS: Thank you.

So I'think‘Irwill thank you, presenters,

from‘the stéff énd from Los Alamos. And I‘ll turn to
my colleagues, yeé{jfor.their input.'
‘Do‘you wéht to start, Peter?
MEMBER FORD: Sure.
CHAIRMANWALLIS: Are yoﬁ ready to go?
MEMBER,FORﬁ; I thought the Reg. Guide and

the associated materials that were given to me, they

recognize all of the constituent parameters in the

sequence of events 1éadiﬁg up to suﬁp blockage and
loss of NPSH.

I think we recqgnizé all the relevant
ones. The only question, of COurée, is chemicél and

precipitation. And I agree with Tom; I think that the

: kinetiCS'Cf the process may well assure that it is not

a major one. It has to be tested,'”

It givés gbod advide as tb how to tackle
the vanalysis of the ivarious ‘specific effects,
individualr effeété, in the débrissource and
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transport, etceteré.r My concefﬁ is that there is no
quantification of théintegrated.effects between those
various parameters;, |

And the validation of that quantification
against what was7obsér§ed>at vafibds plants -- and
those plants afelritemizéd iﬁ this knowiedge base
report. And,,thereforé,,I'can't see how the licensee
can demonstrate thét they' can avoid thé failure
criteria that is givén~in'Appendix A;3 or the Reg.
Guide. o |

The realityig, however, that it will take
I think a fairiamouﬁﬁ;éf work by the licensees, NEi,
EPRI, or whoever {t»is,'to demonstrate that they can
meet those critéfiéiin A.3. | |

I'll!beivery.interested to see what NEI
comes up with: in:iseptember as guidance to their
customers. I,thinktéha; the Reg. Guide shoﬁld be
issued now in itércﬁfrent form, with the proviso that
work is déner by the industry to resolve these
outstanding qUesEions{

I don't know how that is done, procedure-

wise or prodeduterpfocess;-rBut I think it is a safety

issue, and it should be -- we can’t just wait forever

for these outstanding questions to be answered.

CHAIRMAN WALLIS: Thank you.
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Jack?

MEMBER SIEBER: Okay. I‘l1l be brief.
This is Rev. 3 of thié Reg. Guide, and I am certain
there’s going tb be‘ a Rev. 4, because I don‘t think
that this represéntsr a cémplete investigation of all
of the effects théﬁ are impnrtant in the sump blockage
issue. 7

I._don't_know, Vbut» my feeling is the
chemical effects ié én imporﬁant phenomenon. And I’‘ve
done some work,: butI'm sti:uck byr the fact that I
think that it may 'be} ‘the overriding feffect that’s
baséd on some éimple things that I've éeen in my
career. |

And I think it’s important when you do it
that you actualiy,r instead of. looking, 'fo: example, at
elemental zinc that ;vyou test basedvon the compounds
that you wiil 'frind in containment, so that you get the
right reaction instead of saying, "Well, I tried
sodium hydroxidie"and a coupon of zinc, and I didn’'t
get thié," or “7it',torok.this 'lnné to do it."r I would
rather see you use z:an éhroﬁate'and ‘actual galvanized .
coupons craf' the name ntuff that;’s”in the plant as
opposed to trying to simplify the 'éxperiment. And so
I think that that'é an. impbrtant factor.

So the‘énesﬁion 'becomes -- do you issue
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Rev. 3 now, or do you say, gee, we don’t know enough

~about everything that’s important; why don’t we learn

everything that we can, and then issue some final Reg.

Guide? And I guess I come down thinking that what's

in the Reg. Guide is not incorrect, even thoﬁgh there

are some assumptions}that folks can question.

But it’s hot'rincorrect. It may be

incomplete, but Ifthipk;the'industry knowsrthat, and
the staff knows_that.So’when I ponder wheﬁher or not
it should be issued,or:not, I guess I come down on thé
side that it ought to bé,’with the expectation that
research‘has to continue,vand that theré will be a

further revision.

And I don’t think that you can resolve

with ceftainty'whether'plants,comply'with the three or

four,general,design'c:itefia or not until you know a
little bit more abqﬁé theseieﬁfects. So that would be
my opinion.

" CHAIRMAN WALLié} Vic?

'MEMBER RANSOM: Well, I Quess I1’'d like to

support what Dr. Kress suggeéted, that there seemed to

‘be many opportunitiés fbr'risk4informing this sort of

thing, and as opposed to an Appendix K conservative-
type approach that’s being taken.
It also turns out, coming from the west
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and all the irr‘iga‘tiron ditches that are‘around and the
paper mills and —- 'a'.",s well as sewége plants, I cén'ﬁ
believe that You’d want to rﬁle out or be carefui not
to rule out solutions which include Vact'ive trash
mitigating schemes éé Well as inactive ones.

I me'ari,l wirth a system where you can
essentially eliminafe the problem, I don’t know how
that factors into 'a‘pvlralrntr. That's another issue.

But, and a lot of those schemes, too,

would eliminate I think the chemical aspect of the

_problem, if it exists. So whatever is put in the Reg.

Guide I think should allcwi the freedom to 'émploy these
kinds of thingé, if'théy désire them. So --

CHAIRMAN WALLIS: Well, I think I‘ve
already said most :o‘f" ﬁhe ~things I would say in
summary. I think I argreerwiﬂth' what I’ve heard from my
colleagues. It s:eems, to mé it’s a question of
regulatory strate'gy.' We’ve put out this Guide saying
that all of these things needr'to'be considered, and
then say waj.t for it;dustry to respond.

My expectation is that they will not be
able to respond,veryrwell'. And then, the question is
up, really, to the NRR fclks -- what dq you do? What
do you do in a situation like this where it does have

an effect on safety, where there are -- there’s even
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-- there’s chemical questions whichrno one really
knows the anéwertbyeﬁ,ﬁhiéh may turn out to be
quite signifiéant in terms of the answers they give.
So it’s a very interesting example of a
regulatory sit@ation Qhere éome kind of wisdom is
called for on theuparﬁ}of people administering the
regulations. And'that'é feally where I think we need
some good answéré; beééuse'ybu‘can pu£ out the Reg.
Guide as it is and sa&; yeé, it’s not perfect, it’s a
living document;'but‘at>1east it gets things going.
And thén we,canréay industry is going to
respond. There'’s aléé the'éctioﬁs that NRR is taking.
It's being played 6ut;_ I; for one, will be very
interested to seerhdw it does play out, and I can’t,

though, see a sure route to a happy conclusion for

. everybody.

MEMBER FSIEBER: Well;- it’s sort of
interesting -- you kndw,'Section B, which is in every
Reg. Guide, is impiementatién. | It sets forthrthe
situations whereithe Reg. Guide will be used, and it’s
pretty limited here. I think there;s three of them.
You know; it'srso.sg things; but i£ doesn'trtake the
form of some generié’Communications or a bulletin or
anything like that that tells a—licensee; "You go out
and reexamine YOﬁr°suﬁp:" Maybe>that comes later.
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That’s another Step in the process.

And so 1 think‘industry, unléss some issue
comes up that forces them ihto this Reg. Guide, they
could sit back until such time as NRerecides'-- or
the Commissioners' decide -- you know, we want
everybody to demonstrate'compliance; And they cogld
do that at any time, ahd, in fact, an inspector in the
plant could do that. He could ask for the licensee’s
calculations. | | |

MR. .ARCHITZEL: But imposing ther Reg.
Guide would beyé backfit; They'would‘have to go
through CRGR,rif it;é,oﬁ mdre than one --

MEMBER SIEBER; 'That'srright. And that;s
why D is wriften thé'way itiis, I presume, because the
first one talks about héw,construction, plante that
aren’t built yet. kThe,seCOndrone is application of
50.59 and, you know - and so I can seevthe strategy
just from the:wqrds'ﬁh@ﬁVWere-used.

MR. ARCHITZEL: that's 50.59 comment
actually comes fréﬁwiBBS -- |

MEMBER'SIEBER: Yes.

MR. ARCHITZEL:V -- whére the issue was it
wasn’t COst'beneficial,' Eut as you do 50.59 changes,
consider that in térmé‘of when,you're placing'out
insulation; But in point of --
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MEMEER SIEBER{ It comes with an extra
factor. S
wm.ARCHITZEL: Right. 1It’s a little
different.: It’s estranged'in the Reg. Guide. But the
other point is. if rthe committee considers it
appropriate to examine;- I mean, Research is going
before the CRGR. 'iYou fqbuld change this into a
potential -- it’s a lot different. You could do a-
cost-benefit. | -

MEMBER SIEBER: Yes.

MR. ARCHITZEL:_ It could be considered
differently béfdré the CRGRf

MEMBER'SIEBER} Yes. So, anyway, to me
the strategy'isscit of obvious as to What'it is
you’re doing. That'sqkay. You know, that’s the way
regulation'works;*'That's the way this;agency does
things, and I don'téeé anything wrong with it.

CHAIRMAN WALLIS: Okay.

MR. HSIA: Let me just put in a couple of
new pieces of infbiﬁation; The ﬁeeting'with CRGR is
August 26th,,and é§4--‘and the meeting -- we are
coming back to the full committee on Séptémbef ilth,
and we are meetihgrwith industry'on<September 10th.

.SOTthingé ére'going to happen. Decisions
will be made and ?éCQmmendations will be made by a lot
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of different pebpié. ;So,we will keep -- fully keep
your staff inforﬁed;rifherefore, you wiil be informed.

And,ifmfguessing that you will make a
decision on this’Rég:VGuide after the fullcommittee;
is that correct? |

CHAiRMAN;WALLIS:‘ Yes. No decisions are
made except by‘thefull cbmmittee. 7

MR.HS#A;-Okay. So by that time, we’ll
wait and see, seetwhether there are other inputé.
Maybe it can maké;ybﬁr,deéisidn a little easier. But
in any casé, itfs nét ah'eaéy one. We realize that.
And we thank you f6£f§iviﬁg us the time.

CHAIRMAN WALLIS: Okay. With that, I‘d
like to close the[méetihg;“and I will do so. We are
now adjourned. |

(Whéreupoh[ at  12:39  p.m., the

procegdingsinthe foregoing matter were

adjourned.)
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13) Closing | | o " Ruland - NRR 4:00-4:15 pm
14) Commiitee Discusslon 7 V. Ransom, ACRS R 4:15-5:00 pmr ,
ADJORN " 5:00 pm
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Background for Discussion o

“Alternative Solutions”
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« 5 Debris Diversion During Fillup

Debris on the floor during initial spray water drainage may be
subject to additional degradation

Diversion during pool fill up is a good opportunity for long-term
capture in quiet pool areas not impacted by spray return

Deflection

Curbs
| 2cmenmeasmmen
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me; i Active Debris Removal

* All concepts should incorporate final debris retention
* Backflush and/or pump cycling

* Continuous or actuated mechanical/hydraulic removal
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Take advantage of directed flow toward sumps for
permanent debris trapping

Design screens with multiple layers that can be “removed”
or “released” when head loss becomes unacceptable

Hinge points can be
simple channels

Inner screen can be

o Los Alamos

NATIONAL LABORATOR
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- Regulatory Guide 1.82, Rev. 3

“Water Sources for Long-Term
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U’anjte'd \_States’,Nu"cle;a‘lr'_'R*egu‘ll'a'tvory:Co‘m‘
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Key Revisions In
RG 1.82 Rev.3

Primarily, PWR Sections Revised to Enhance Debris
Blockage EvaluatlonGu:davnqe Sl o

U Insights ga
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Conformance Issue for Current Plants (1 3)
a Comments How RG erI be used for current plants.

| _‘Response D Implementatlon made clear that no backﬂttrng rs mtended or.




Resolutlon of Publlc Comments (Con )

Contalnment Pressure to be Used for the Desrgn of ECC and Contamment Heat
Removal Systems (8)

D Comment C.1. 3 1.1 states that ECC and contalnment heat removal systems
should be desngned so that suff crent avarlable NPSH rs prowded o‘the system“ SRR
pu'mps ssum_rng no rncrease in cqnta_mrrtent pressure ‘?'from that:;pre'sent{‘p'rror‘.to




Screen Mesh Size (4)
l:l Comments -

1 RG states that the mesh 3|ze should be smallerthan the mlnlmum restrlctlons
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Partlally Submerged Screens and Fallure Criteria (4

a Comment — RG states that credit should only be given to the
port_lon of the sump.screen‘ithat |sgexpected‘to be submerged at
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Adequate Protection from Missiles (3
- O Comment — RG states that the trash racks pscreens
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Use of CFD and Other Methods for Debris Transport Calculation (2)
0 Comment — Computational Fluid Dynamics (CFD) simulation




:Clarification on Seismic Event Position (1)
EI Comment - C 1 1. 1 8 of RG states that the debrls mterceptors should B
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Samples of Other Comments

El Comment — NPSH deflnltlon is not clear

. Response Def from ANSI/HI 1.1-1.5- 1994 “ANS for Centnfuga! Pumps for Nomenclature,
ey iDeflnltIOI’lS Appllca’uons and Ovp_eratlon was quoted in Sect|on B, PWRs 'and Append;x A
i ‘Gu_ldellnes for. Revnew of Water. Sources for"Emergency.’Core“'Coollng
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Accident Sequences




ebris Sources and Generation (C 1.3.2
r debris generatlon calculatlons a number of LOCAs_
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Debris Generation — Break Location

Spatial model/drawings of plant piping essential
unless 100% damage of insulation inventory is
assumed

Breaks in all systems that lead to recirculation
requirements

Break severity defined in terms of potential head
loss implies “break-to-blockage” transport anal.

Acceptable Methods:
BWR precedent yfor assumed 100% damage of

COo+
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. * Shock wave and jet pressures should be T w

ZOt for Calcium silicde '
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Debris Generation References

A three-zone spherlcal destructxon model was’ mtroduced before 1985

- NUREG-0897, “Containment Emergency Sump Performance,” Technical Fmdmgé
‘Related to Unresolved Safety Issue A-43,:1985.:

*?The{three-zone spherlcal model was;adapted for the NUREG/CR- 6224 study.

'NUREG/CR-6224, “Parametric. Study of the‘;Potent:aI for BWR ECCS Stralner
Bvlockage‘Due 10 LOCA Generated Debris,”:1995; =
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. Debris transport analyses should consider each type of insulation

~and debris size.
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Debris initially dispersed by

- depressurization flow with inertial

lmpactlon: and eventual'-settllng

Initial
Placement

Spray
Condition

Secondary
Motion

Pool .
Deposition




:-*;".'_BWR Drywell Debrls Transport Study provided transport methodology wrth
- BWR results. adaptable to PWR (the BWR PIRT panel study was
ifreoonvened to peer reV|ew the methodology and results) :

Los Alamos




_’Contalnment sump pool debris transport should include: (1) debris transport’
- during pool fill-up phase and recrrculatlon phase; (2) the turbulence in the
: pﬂool c:aused by the flow of water water enterlng the pooI from break




Debris washed down in spray drainage
vulnerable to degradation and transport
(integrated tank test examples)

Debris on floors sequestered during fill up from
spray drainage generally not vulnerable to
degradation or transport

Steady-state velocity patterns with break flow
and spray drainage identify stable zones for
long-term debris retention

Linear flume tests characterized incipient flow
‘and settling velocities for major debris types
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]T_J,Durlng the resolutlon of USI A-43 sump pool analyses were performed and a few small

~scale tests were conducted. T
' NUREG-0897, “Contamment Emergency Sump Performance Technlcal F|nd|ngs Related to Unresolved e

Safety Issue A-43 1985 : ‘ : : e

"'NUREG/CR 6224 %
Generated Debrls,

Los Alamos |




e

Sump-Screen Head Loss
(C.1 3.4




HTILTT

NUREG 6224 Head Loss Analysis

30

= = 3001bm
— © 200 fbm

Heati Loss (f)
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BWR Resolutlon Research
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 QCalSil Head Loss Test Report




