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PROCEEDI NGS
1: 02 p. m

CHAIR SCHULTZ: I'd like to call the
neeting to order. This is a neeting of the Advisory
Commttee on Reactor Safeguards Subcomittee on
Fukushima. |'m Stephen Schultz, Chairman of the
Subconmmittee. Menbers in attendance today are Dick
Skill man, Sam Arm jo, John Stetkar, Bill Shack, Joy
Renpe, M ke Corradini. | believe Mke Ryan is going
to join us, and other nmenbers may join us later in the
af t ernoon.

The purpose of today's neeting is to
receive a briefing and hol d di scussions with the staff
and the i ndustry on the di scussi on of a position paper
addressing the value of filtered vents. The entire
neeting will be open to public attendance. Rules for
t he conduct of and participation in this neeting have
been published in the Federal Register as part of the
notice for this neeting.

The Subcommittee will hear presentations
by and hol d discussions with representatives of the
NRC staff and ot her interested persons regarding this
matter. The Subconmittee will gather information,
anal yze relevant issues and facts, and formulate

proposed positions and actions, as appropriate, for
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deli beration by the full conmttee.

The staff 1is currently finalizing a
position paper that is due to the Conm ssion by the
end of Novenber. The full commttee briefing on this
same topic is scheduled for tonmorrow, Novenber 1st,
starting at 10:15a.m Also, the ACRS will be witing
a letter on this topic during this week's ful
comittee neeting.

Antonio Dias is the Designated Federa
Oficial for this neeting. A transcript of this
neeting is being kept and will be nade avail able, as
stated in the Federal Register notice. |It's requested
t hat speakers first identify thenmsel ves and speak with
sufficient clarity and volunme so that they can be
readily heard.

We've received no witten conments
associated with this topic today. W have received
requests for time to nmake oral statenments from M.
Paul Gunter. | understand that there are other
st akehol ders i n the audi ence, as well as on the bridge
line who are listening in today for these proceedi ngs,
and they will al so be given the opportunity to address
the Conmttee at the end of this briefing.

W do want to welconme both the industry

and the staff. This is not the first neeting we have
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had on this topic. Rather, as indicated, it's one
that just precedes the publication or the transmttal
of the staff's report to the Conmission later this
nont h.

W' Il now proceed with the neeting, and
we're going to start with presentati ons by Steve Kraft
and Jeff Gabor from NElI and ERIN Engineering
respectively. And so I'lIl call upon you, Steve, to
open the neeting. Thank you.

MR. KRAFT: Well, thank you, M. Chairmn.
Pl eased to be here. Thank you, Subconmittee, for the
invitation. Thanks to Antonio for organi zi ng our
attendance. | am Steven Kraft. | am Senior Director
Fukushi ma coordination and strategy at NEI. | am
pl eased to have Dr. Jeff Gabor with ne fromERIN
Engi neering. Rick Wachow ak from EPRI was going to
join us but travel and whatnot and | understand he has
a personal issue at honme, so he's unable to be here.

And | don't believe he'll be on the phone either.

MR DIAS. | provided himwth the phone
at the --

MR. KRAFT: Yes. 1'Il tell you |later.
It's a personal matter, | think, this afternoon. So

before we nove on and go through our slides, go

t hrough our di scussion here, | just wanted to di sabuse
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anyone in the roomwho thinks t hat somehow t he nucl ear
industry is all-powerful. | attenpted to get the
Metro shut down for one nore day so we coul d avoid the
neeting. Alas, | was unable to do so, so here we are.

As you know, we have been working on this
guestion of filtering strategies for some tinme. There
have been nunmerous interactions with the staff, many
inthisroom all inpublic. | appreciate the staff's
time with us, understanding their work they've done,
they're wanting to understand the work we've done.
And t he di scussion we're going to have with you in the
short tine we have available will be based on our
October 5 letter that | believe has been circul at ed,
as well as what we're doi ng beyond that letter. There
are some other activities that we're engaging in.

| just want to, at the very top of the
di scussion, state the industry position so thereis no
guestion that you don't think, as we wal k t hrough sone
of the further discussion, that sonmehow we think that
filtering and preventing | and contam nation is not a
good idea. O course we think it's a great idea.
It's something that we |earned fromfollow ng the
Fukushima event, and you see right here in three
bullets the positionthat is stated in the Cctober 5th

letter. W' ve explained it to the NRC Fukushi ma
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steering committee. W've briefed com ssioners on
this. MARK | and MARK || contai nment should have the
capability to use a variety of containnment filtering
strategies. This is not limted to MARK | s and MARK
Ils. We know this goes beyond at some point, but this
is what's before the Conmm ssion at the nonent because
of the way the reliable hardened vent order worked.
This should be a performance-based strategy
requirenent, in our view, founded on scientifically
factual analyses and a conprehensive approach that
ensures containnent. | cannot stress nore strongly
our viewthat keeping the radi onuclides in containment
ought to be the goal, and that's kind of where we
start our discussion of filtering strategies.

Now, having said that, let me drop back
and |l et me discuss with you the context with which we
| ook at this. The reason this context is so inportant
is the very first bullet: beyond desi gn basis events.
The way we | ook at beyond desi gn basis events, the way
this agency appears to be approachi ng beyond design
basis events is different in many respects t han desi gn
basis events. As we worked our way through
application of the three orders that we're now
i npl enenting, as working our way through seismc and

the flooding, walk-downs, evaluations, things |ike
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that, the approach is different; and it's because we
don't know where the lineis. W all know what design
basis is. It could change in the future. W nmay have
to make adjustnents, but that's different than beyond
desi gn basi s.

Secondly, there's an extrenely | ow chance
of ever needing filtering. | don't think it's news to
anyone that the goal is to prevent the accident in the
first place. And by the way we have added additi onal
enhancenents to what everyone knows we call the B.5.b
capability as a result of the terrorist attacks back
in '01, we've now expanded that into what we call
FLEX. In fact, this last event, Sandy, com ng through
unexpectedly, unprecedentedly, we exercised the
system Wien Oyster Creek |ost offsite power and one
of its diesels kicked on, they immedi ately called
I NPO. I NPO i mredi at el y wal ked down, | NPO had their
ERC staff, inmmediately wal ked down the list to find
who had a backup portabl e generator of the right size,
etcetera, that could be noved i mMmediately to that
plant. They identified three or four different places
that had one. The nearest one was Susquehanna
Station, | believe, PP&. They were preparing to
nobi i ze and nove that generator when they got the

call to stand down. So that wasn't w thout, you know,
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going after a way to create this drill. W had a
drill, and it worked extrenely well. And all that
goes to this point of preventing the accident.

Now, granted, | don't think we're anywhere
near close having an event at Oyster Creek. It was
just an opportunity because they were offline, they
had the rising water, they lost offsite power, you
know, things |ike that.

Rel i abl e hardened vents provide a heat
removal pathwhile filtering and filtering strategies,
whi chever way you want to do it, has to do wth
reduci ng t he i npact of potential containnent rel eases.
One is not the other, and that's an inportant point.
| sonmetines hear confusion in that discussion that
begi ns substituting one for the other. Again, al
this goes to the way you think about what's an
appropriate requirenent in a beyond desi gn basi s event
when you have core danage and you have to consider
preventing or mtigating releases comng from
containment. And | don't think there's any secret
t hat previ ous NRC eval uati ons on contai nnent filters,
t hey' ve never nmade the grade. Every tine they've done
an analysis, they've said it doesn't make the grade.
They' ve sat in this roomand briefed you on Cctober

3rd. You know, again, no surprise there.
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That leads me to the last bit of context
is the wuse of qualitative factors in extremne
scenarios. There's absolutely nothing wong with
using qualitative factors. There are certain things
where it's only appropriate: EP, enmergency pl anning;
security, really not anmenable to traditional risk and
cost benefit anal yses, so you use qualitative factors.

In the case of the filtering analysis
what NRC staff said was, well, we can't nake it to
justify a filter, so we're going to go on to
gqualitative factors, and that's perfectly okay,
provi ded, of course, the Conm ssion makes that
decision, and | think that's what the staff is aimng
at. But the point being, again, when you're at a
poi nt where you have to go all the way through these
anal yses and get to qualitative factors to nmke a
determ nation, | think that gives you cause to think
what is it you'rereally trying to acconplish here and
what's the best way of going about doing it? And
extrene scenarios fits in that same way.

And the reason | put that up there, and
|"m not trying to suggest something is not right in
t he way these anal yses are bei ng done, but | have net
with a lot of people, have net with a | ot of vendors,

have sat down and net in our neetings with NRC, even
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our own industry. There's sone cherry picking of
scenarios going on. So, for exanple, if you want to
posit that during the event and you're flooding up
containment and you have to switch over in the
scenario that Jeff and his coll eagues devi sed where
you switch over fromthe wet well vent to the dry well
vent and, all of a sudden, quote, all hell breaks
| oose, gee, and your scenario ain't going to work,
well, that can't be limted to just ny scenario. |If
all hell breaks | oose and takes down ny spray header,
what nakes you think the filter survives? Think about
what you're designing these things to. So | just
think the point that -- and, again, it's a matter of
not purposely picking scenarios that nmake t he case one
way or another, and | think the EPRI report, and Jeff
can talk about it if need be, is very conprehensive,
particularly in the sensitivity anal ysis.

And going to this point of keeping and
having the accident is that we continue to take
actions and adding activities and FLEX and everyt hi ng
el se to ensure a very | ow frequency of rel ease. There
is in the backup slides an event tree that was
prepared by Jeff and his colleagues that nake this
poi nt about how nuch you have to go through, how much

has to break, how nuch has to go wong until you get
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to releases. | won't bother to read this list. You

all know better than | do. We'Ill note on the bottom

just to enphasize what | said before with the NRC

anal ysis, using the traditional regulatory analysis

did not justify filters and never has. Again, that's

why | put our position up first. |'mnot saying that

toavoid filtering. |I'msaying it to give you context
as to where we are in making this decision.

So the EPRI work, which was presented to
you by Rick and Jeff a nonth or so ago, these are the
i nsights that we got out of the EPRI report but also,
as we paid attention to the NRC eval uations, are the
same insights. First is all filtering strategies with
or without external filters. Wether you stick a
filter on the end of the vent pipe or not, you nust
rely on operator actions to cool the core debris to be
effective. Let ne repeat that: rely on, first,
operator actions. Operator actions are not unique to
filtering strategies. And, secondly, cool the core
debris to be effective. |If you |look at the event
tree, any scenario where you fail to cool the core
debris results in a rel ease, regardl ess of whet her you
have a filter or afiltering strategy in play. So the
goal is to always cool the core debris. Prevent the

accident in the first place and cool the core debris.
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W'l nmake that point in the next slide.

Filtering strategi es and external filters
require the sane conditions to be effective. That's
the whol e point of that event tree. Active core
debris cooling. W added the idea of contai nment vent
cycling, which is in the EPRI report. You want to
keep the torus or the suppression pool as long as
possi ble below saturation, so you nmaintain the
filtering capability. You have to inject water in
containnment to filter potential rel eases t hrough wat er
spray and flooding. They also filter the airborne
aerosol. You cycle the vent. It also manages -- |et
nme just nention hydro before sonmeone el se does.
Hydr ogen has not been explored. The NRC made hydrogen
control a Tier 3 issue, so |l don't think that they're
there yet. But we've talked about it alittle bit.

The EPRI report points to the possibility of the vent

cycling as part of a strategy. It can hel p nanage
hydrogen. It may not be the conplete answer, and it's
sormet hing that needs to be worked on. |'Ill just say

that right now.

And t hen, of course, we think you can get
an achi eved decontam nation factor over the event of
1,000 DF, and that seens to be a conmon international

requirenent.
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MEMBER SKI LLMAN:. St eve, before you go on,
on your first bullet, the coment “filtering
strategies and external filters require sane
conditions to be effective,” could you explain that a
little nore, please?

MR. KRAFT: If you're not cooling the core
debris, it doesn't matter if you have a filter at the
end of the pipe or not. You have to cool the core
debris in order to prevent releases that will bypass
the vent, either going through the liner, a seal
failure, various things like that. That water on the
core debris also gives you the filtering that our
filtering strategi es take advantage of. So you got to
get the water in to cool the core debris no matter
what, and then you can take credit for the water in
containnment to provide filtering. That's what that
concept is.

But remenber what | said earlier in our
basic position is that it's a performance-based
approach in the way we see it, which neans if sone
pl ant has a unique situation or wants to do, for
what ever reason, their own anal ysis, they want to take
an action and put in a filter, put ina filter. The

EPRI report makes a conclusion, which is extremnely
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important, that snmall specific DF filters may be
useful to help give you that additional DF if you need
to do it for whatever reason. And we can get into
this question as to whether that's the same water-
based filter or not. We think it's not. W think
it's going to be sonething el se because of the aerosol
size issue that was discussed by Jeff and Ri ck when
t hey were here.

MEMBER SHACK: Just on the contai nment
vent cycle, will the contai nment hardened vent that
you're going to put in in response to the current
order do you think be sufficient to wuse the
cont ai nment vent cycling strategy?

MR KRAFT: The answer is we don't know,
but we are going to be engaging in, and the | ast slide
| have here wll discuss this, a pilot tabletop
project. W actually began discussing that this
af t ernoon on t he phone, planning for it, where we want
to look at the practicalities of how you inplenent
t hese strategi es and how do you nake a pl ant | ook |i ke
the analysis. | don't think plants |Iook Iike the
analysis yet. | don't think all the plants have the
capability to inject the water. They certainly don't
have both the dry well and the wet well vent. SAMGs

have to be updated. 1'Il cover that a little bit
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| ater.

But, yes, your point is that's how you do
that. And the answer is it would have to. Can it do
it nowthe way it's being designed? | wouldn't think
so, but I don't know all the different

DR. GABOR  Yes, | think, you know, the
two, obviously there's an autonmated valve that could
provi de that benefit al so through operator action. |
nmean, even if you | ook at some of the plant-specific
techni cal support guidelines and you | ook in the
details of their current strategies on containnment
venting, you m ght see discussion in there, depending
on the plant, about re-closing the vent and trying to
control the pressure within a band.

MEMBER SHACK: No. | nean, the staff
makes a di stinction between a severe-acci dent-capabl e
vent and an vent that essentially gets rid of decay
heat before you have core damage. Now, EPRI doesn't
seemto be drawi ng that distinction.

DR GABOR: Cearly, in our strategy --

MEMBER SHACK: To be acci dent capabl e?

DR. GABOR Yes, yes, because in our
strategies you're going to be venting fission
products, radionuclides, hydrogen. So that is part,

you know, a severe accident type event is inplicit in
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our strategy.

MR. KRAFT: And it's hard to imagi ne NRC
wanting to require a filter without also requiring
that vent. | nean, they go hand in hand. |It's not an
opti on.

MEMBER CORRADI NI: But nmaybe just to
clarify, so the difference in character of the event
that woul d have severe-accident-capability is what?
Not the filter part but --

DR GABOR | think it's issues around
shi el ding and accessibility.

MR. KRAFT: The ability to operate it with
a nelted core present, things like that. And | think
utilities are | ooking, you know, they know that water
stops short of core danage, but | think a | ot of them
are | ooki ng forward sayi ng, okay, if | have to nake a
change to it, what do | have to do? Shielded
operating stations, retrods, you know, things along
those lines. Wen you | ook at the photos that NRC has
shown of the European plants, you see | ots of retrods.
| don't like retrods nyself, but that's another
matter. But they, you know, sone kind of
renmotability.

MEMBER ARM JO. Absent the issue of

shielding, are there any BWRs today that have the
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capabilities of the --

DR GABOR | think there are manual -
operated val ve capabilities in sone of the existing
pl ant s.

MEMBER ARM JO But if they had the
shielding and it's --

MR. KRAFT: Well, one thing we | earned
fromthe post Fukushima reviews i s sone of those val ve
| ocations require you to --

MEMBER STETKAR: It might take sone
| adders and ropes.

MR. KRAFT: ~-- require you to be an
acrobat to get to, so that's part of the change on
reliable. So the answer is yes. The question is how
you actually execute it. That's another question.

CHAIR SCHULTZ: But | do hear that,
al though there may be a conparabl e understandi ng of
t he hardened vent versus the severe-accident-capabl e
vent, that there is a thought process ongoi ng t hat the
i ndustry feels one ought to nove in the direction of
a severe-accident-capable vent. However, it stil
sounds as if the full pushisn't there to achi eve that
by all utility owners.

MR. KRAFT: Okay. I'Il cone back to the

one before, but, since we're talking about this, the
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tabl etop cal cul ati on exercise we want to do, it wll
be in, basically, three phases. The first phase,
which is a feasibility phase, is to investigate, it
says here, the practicalities of how you nake this
wor k. Containnent vent filter consideration is one of
the bullets, obviously. W need to figure out how you
actually operationalize what it is EPRI came up with
in the analysis. So we need to figure out, sitting
wi th plant people, using a specific plant, you know,
with their operating staff involved, sayi ng, okay, how
woul d you do this or what changes would you need to
nmake to do this. W need to figure this out. W hope
to have that done sonetine in January, the first
phase.

MEMBER STETKAR: Have you tal ked to any of
t he European boiler owners? | know of one plant in
Switzerland, for exanple, who has a filtered vent,
SAMZ in place. Have you | ooked at how they actually
i mpl enent ed? Have you tal ked with then?

MR. KRAFT: No, but we rely on the BWR
owners to have that information

DR GABOR | nean, if it's the one I'm
t hi nki ng about, they nade a presentation at the RIC,
and they went into sonme detail about their design,

which, by the way, did include debris cooling
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capability, all of that. And | renenber there were
some questions that came up about did they factor in
intheir design of their external filtering, did they
factor in any containnment filtering going on or
changes to aerosols or any of that. And the answer we
got back was, no, they hadn't, that they really didn't
take, | mean, they knew they had to have the debris
cooling, but that wasn't really part of the specs on
what they wanted to filter.

MEMBER STETKAR: | was thinking nore in
terms of, you know, the first bullets |ook at
i ntegration of the desi gn, operational considerations,
and that type of exercise.

DR GABOR | think to a large extent,
what we're going to find is a lot of these strategies
are too far astray fromwhat the current, at least in
the boiler, what the current SAMGs woul d indicate.
There m ght be, |ike Steve points out, there m ght be
some design changes or some procedure enhancenents,
but, you know, the basic functions of venting and
fl oodi ng cont ai nnent and sprayi ng cont ai nment al r eady

exi sts there.

MEMBER STETKAR: That's the reason | asked

about the Swiss because they've inplenented

extensively SAMs. | actually haven't | ooked at them
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It's not ny area of expertise. But | know they have
them and t hey' ve wal ked t hrough thempretty carefully
or extensively wal ked through thempretty carefully.
So | was curious whether you talked to themto see how
far astray they go fromthe U S. SAMGs, in a sense.

MEMBER ARMJO Could | go back to your
second slide, Steve?

MR. KRAFT: Sure.

MEMBER ARM JO.  You nmade the point that
the industry approach is really enphasizing that you
shoul d ensure contai nnent. But one of the argunents
in favor of the filters is it reduces the reluctance
of operators to vent earlier. They have the filters
t here and, rather than threaten the contai nnent in any
way, to vent them at |ower pressures or sonething.
And is that counter to the industry philosophy that,
hey, we're going to contain as long as we can and
we'll vent only at very high --

MR. KRAFT: No, we didn't say contain as
long as we can. W said contain the radionuclides in
contai nment, which may require early venting in order
to control pressures and tenperatures in the
suppr essi on pool .

MEMBER ARM JO (kay. So there's no

objection to earlier --
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MR. KRAFT: Absolutely not. The contain

i s contained radi onuclides in containment. One of the
things that's not been lost on utilities where we do
| ook at, when they have | ooked at what it would take
to put a vent filter, external filter is it's outside
containment, it's in a shielded building. It's
anot her hazard in the yard you have to worry about
when you' re approachi ng the damaged plant, etcetera,
etcetera. The biggest question | get asked by the
utility CNCs is can you get ne one snall enough | can
keep in containment? And so that's when you | ook at
the small, the specific DF built-ins that are not
wat er - based, because you're using the water to strip
out the larger aerosols, you see sone designs that
| ook |ike high-grade, you know, steel wool sort of
thing and progressively finer mesh. There's other
designs around. That part of the filter, if you | ook
at the water filters, as | understand the designs,
you' d have the sparger and the water at the bottom of
the tank, and at the top you' ve got sone sort of
netallic device of some kind. Sonmething |ike that
coul d be done in snaller spaces. And because it's not
a water tank, it could be split up in pieces and put
in different conpartnments and pi pes so you don't have

toget it outside. Keeping it in containnent seems to
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be a very inportant matter to our utilities, sothat's
what we neant by contai nnent, not that you don't open
t he vent.

So if | could just go to the slide |
ski pped. Ckay. So as | discussed with Dr. Shack, the
goal here is you have to figure out how to make the
pl ant | ook |ike the analysis. Each plant would do its
own analysis. There's a |ot of uniqueness in plants.
In fact, in the tabletop discussions, just Kkind of
| ooki ng around the fl eet of BWRs, we coul d choose. O
course, initially, we'd stay away fromthe twos
because there's only six of them although you have to
| ook at themeventually. And then in the ones, two of
t hem have i socondensors and the rest of don't. So you
have to sort of pick sonething that's representative.
You'll have a number of different fleets involved in
the discussions. W'I|l have the BWR Oamers G oup
|l ooking at it with us. But at the end of the day,
you're going to have to do this perfornmance-based
anal ysi s.

And then we inmagine at this point, having
| ooked at what EPRI has done, here's a list of the
pl ant nodifications that need to be made. Wet well
and dry well vents require it. You know, the order

doesn't say wet well or dry well. It's sort of up to
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you. Well, if you want to nmake the plant |ook |ike
t he anal ysis, you need both and you need sone ki nd of
val ving arrangenent or sone kind of auto-actuating
val ves or sonething or control circuit or sonething to
make that work, which, of course, would have to be
reliable, provento bereliable. W'd have to include
FLEX. For exanple, if you look at the EPRI report, it
tal ks a 500-gal | on per m nute m ni mrumpunp capability.
Now, that's not going to run your spray header |ike
the 5,000 or 10,000 spray punps. It's going to
dribble it. But it's the way you get water in
cont ai nnent .

But FLEX now calls for a 300-gallon per
m nute punp. So one of the things we need to do in
the pilot plant is cone up with a list of things
okay, wait a mnute, | need to get sonething else.

And then one thing I want to nmention in
Mark Ils, and Jeff could talk about this at great
| engt h because he's the one who taught me all about
it, is that you have the capability to bypass the wet
well in Mark Il through a drain Iine and naybe ot her
nmechani sms that have to be cut off during the
accident, and that needs to be worked out. There is
one plant, a Mark Il plant, that, for other reasons,

did that, so there's precedent for that. And then
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again, 1'll say possible additional specific plants
maybe putting a filter in, but the kind of filter |
t hi nk nore research i s needed.

And then just to point out that we' ve been
talking to vendors. W are encouraging the
renovation. They're looking at this question. And
something that | said at one of the technical
exchanges, and | won't repeat who this vendor is
because it's unfair, but over dinner with one of the
vendors, a fellow was nmaking the point we put in 60
filters successfully around the world. WelIl, sure you
have. What did the design spec ask for? Filters.

D d anyone ever ask you the question how do | approach
this, keeping radionuclides in containnment, taking
advant age of the water? |Inherently, | have to put in
contai nment control. Every vendor has said we've
never been asked that question.

So when they' ve been asked that question
and they put all their smart engineers onit, they're
actually coming up with first results simlarly to
EPRI's results and, secondl vy, some innovative
approaches to how you would conme up with a snaller
perhaps -- | say dry. Dry is a msnonmer. |It's dry in
a sense that it's not a water nedia filter, but it

gets wet when you use it. Dry doesn't exactly work
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there, but you know what | nean. |[It's not a water --

MEMBER STETKAR: It's not a tank of water

MR. KRAFT: Thank you very much, Dr.
Stetkar. That's right. So that's what | wanted to
cover in my slides. |I'mnot going to go through al
the technical stuff in the back. You' ve seen it
before, but Jeff is here to answer those kinds of
guestions if you want to tal k sone nore.

MEMBER ARM JO.  Yes, | had a question on
the contai nnent spray. 1In the analysis by the staff,
| think Marty Stutzke's anal ysis showed that the weak
link as far as | and contam nati on or dose seens to be
when you're in a situation where you can't vent
t hrough t he suppressi on pool and you don't have enough
flowto coldignite the nozzl es and have a cont ai nnment
do the job. Has the industry, has it | ooked at means
of inmproving the contai nment spray system you know,
bi gger punps or better nozzles or sonething to ensure
that it would be nore effective than it's currently
given credit for? It seens like that's -- the staff
pi npoi nted a probl em - -

MR. KRAFT: Let nme answer the question,
answer two ways.

MEMBER ARM JO  Ckay.
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MR. KRAFT: First, the pilot project wll

identify if there's a need to do that and how we m ght
do that. That's one of the things that we'll | ook at
for sure. But, secondly, as | understand the
scenarios, and I'll ask Jeff to conment in a second,
we're not relying on the spray to achieve that
carefully designed spray pattern to scrub the
at nrosphere. The ring header is there to put water in
containment, and it's the water in contai nnent that
does the stripping. The question that has come up is,
once you get to the point where the wet well vent, you
know, has been flooded out and you' ve got a core to
the dry well, if you can't, how long can you wait
before you have to open up that valve? |n other
words, are you re-volatilizing the plated out? And
the answer, Jeff, is quite a few days.

DR. GABOR: Yes. So in the EPRI analysis,
we |ooked at a lot of different sensitivities to
degradi ng t he effectiveness of the spray. W changed,
you know, parameters associated with howeffective you
can sweep out the atnosphere. W changed dropl et
sizes. And we found about, | think about a factor of
two benefit out of sprays versus just flooding. As
Steve says, the primary benefit is getting water on

the debris because that controls tenperature in
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containnment. It prevents any failures, additional
sneak paths or |eak paths out of containment that
woul d bypass a filter, could bypass a suppression
pool. So, clearly, the fact that you're putting water
inis where we get the nost bang for the buck. And
like | said, about a factor of two we see by the
sprays thensel f.

W know there's variation in the spray
nozzl es that people have. | think at our | ast neeting
Dana Powers nentioned that he thought there were two
primary types of nozzles that were used, sone that
woul d provide a spray coverage at |ow flow and sone
t hat woul d not.

So we haven't surveyed the industry yet.
W'l have to figure that out when we do our pilot.
But | think it is a good point we want to make sure we
understand what the capability is. But, again, the
primary benefit was in just getting the water on the
floor.

MR. KRAFT: Yes. | think, though, if you
| ook at exi sting designs, you probably have to achi eve
a 5,000 or 10,000 gpmflowto nmake that spray work the
way it's intended, and | don't know anyone that's
getting those kind of FLEX points.

VEVMBER ARM JO. | don't know what it takes
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to get a punp to do that, but it's probably a pretty
expensive thing or, you know --

DR. GABOR:. The one thing | was going to
say, though, when you nentioned this scenario, and
maybe | msinterpret it, you were tal ki ng about a case
| thought where the wet well venting didn't work or
didn't properly function, and then we had to go to a
dry well. | know that scenario was presented by the
staff at your |ast nmeeting, and | think there was sone
di scussion. | had to |l eave early, and | think Rick
said the next day that he had sone dial ogue with the
staff onit. But we have to be sure. | nean, we can
al ways hypot hesi ze different types of failures. But
by going to a dry well vent initially violates the
procedures that we have. They're very clear that you
start with the wet well vent, you namintain that vent
path until you have a water level. |It's very clear.
In that scenario, where it does tend to show a hi gher
rel ease and potentially nore benefit froman external
filter, it is inportant to realize where it fits into
t he procedures and the strategies.

MEMBER ARM JO. That's an event that woul d
not happen if you followed the industry procedures.

DR. GABOR: And, again, froma

probabi |l istic point of view, you could say that nmaybe
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there's a probability that that valve failed but the

ot her one didn't and they would go there.

l'i kelihood, of course.

MR, KRAFT:

There is a

The other way to |look at it,

and, again, | won't nention the vendor, but one vendor

approached us with the concept that you forget wet

wel | venting al toget her.

Just elimnate it and forget

it. Flood containnent, flood-up, only have a dry well

vent .

vent and you have a filter.

When the piston effect occur, you open up the

You just have that one

filter. Well, that conpletely violates the industry's

desire to keep all the radionuclides in containnent.

There, the only way you have filtering is outside

cont ai nnent and that doesn't nake any sense to anyone

that |1've asked about it, but it is one of the

concepts that we've heard about.

MEMBER ARM JO. Ckay. Thank you.

CHAI R SCHULTZ: Could we go to the -- the

next slide is the pilot study associated with that.
It's described as a tabletop --

MR. KRAFT: Right.

CHAIR SCHULTZ: -- pilot. And is the

investigation on one particular design or several?

What |'m concerned about is a sequence of pilot

studi es that exam nes this plant and that plant and so
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forth, and we get into a node where the information
that we're gathering and | earning and evaluating is
not shared through the industry and --

MR KRAFT: Right. | --

CHAIR SCHULTZ: -- we're spinning our
wheel s and taking a long time to get --

MR. KRAFT: Excellent point. W had
preci sely that conversati on about an hour ago. To do
a pilot plant pilot, you have to have a plant. So
there will be a plant volunteer. Not free to say who
it is just yet. That plant will be a BWR  Wet her
it's a one or a twd, don't knowyet. |'marguing for
one, greater portability. And then what we'll be
doing is working with the BWR Owmers Goups and
probably two fleets that have lots of those plants.
And | don't have to tell you who they are; you know.
And we will then look at that plant and then say,
okay, howis that plant different fromits nei ghbor?
Then let's do a sensitivity study.

For exanple, if you pick the plant that
has a RCI C system not an isocondensor, we'll then do
a sensitivity study the other way around. Things |ike
that. So we'll be using the BWR Owmers G oups and the
i ndustry to -- by the way, the PWR Owmers G oup has

consented, as well, so they're fanmiliar with what's
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going on -- to identify what the differences are so
when we do cone up with here's what we think this
tells us, how applicable it is around the industry.
That's definitely the plan.

And we brief you about, you know, pil ot
plant. No one is interested in, you know, a sunp
strainer-style science fair. |1've heard that fromthe
staff. They're not interested, and we're not
interested. But let's figure this out. Let's work
the m | estones, you know. And so we want to prevent
that kind of -- what do you want to call it -- scope
creep as nuch as we can.

CHAIR SCHULTZ: | call it a |esson
| earned, and | was hopi ng we woul d not repeat such
| essons learned. | did want to just reconfirm again,
because when | read the work that was done by EPRI and
the way that, in that docunent, the capability of the
event is described, it appears as if it nmeets the sane
definition that would be described as a severe-
acci dent -capable vent. And | just want to --

MR. KRAFT: You're right.

CHAI R SCHULTZ: -- get that square that
the intention and the work t hat has been done by EPR
is well understood by the industry that it would go

beyond what was ordered already in terns of hardening
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the vent to an approach that would allow the vent to
be consi dered severe-acci dent-capable --

MR. KRAFT: W have made that point to our
Fukushi ma steering conmttee. And while | can't speak
for everyone in the industry, | was talking to the
responsi bl e i ndi vidual at one of the large fleets who
said we already understand we have to do that. So |
t hi nk the answer to your questionis, yes, but part of
the pilot plant pilot study is to then socialize al
this information throughout the industry so there's
uni form under standi ng as to what's required.

CHAI R SCHULTZ: And when you put the words
out to say we understand we need to do that, is that,
I'd like to believe that that was based upon an
understanding of the EPRI work and an understandi ng
that there's a real benefit to doing that in order to
be able to say we have additional capability to
respond to severe accidents if we get to that point.

MR, KRAFT: Well, | mean, we can't make
commitments for every licensee, but that's certainly
the intent. | don't think we say it any stronger.
The chairman of our steering commttee, Jim Scarol a
from Duke, has made clear to nme and clear to, you
know, the steering conmttee that we're going to do

this right, you know, unconpromsing. So | think the
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answer to your question is yes, and we'll just have to
make sure that it's understood that way.

| don't know what the staff paper is going
to say. And the last | heard, and | see John
Monni nger is going to | ook at me over here, the | ast
| heard were four options. So if an option is severe-
acci dent - capabl e vent, which | don't knowwhat that is
when it's at home but | understand that's the words
t hey use, howis that an option? Unless your decision
is to recommend not hing, no change, then --

CHAI R SCHULTZ: That's an opti on.

MR. KRAFT: | know that's an option, but
|'"'m saying once you recommend any of vyour other
options to have a filtering capability, either order
afilter or performnce based or whatever, you have to
have the event capability the way you describe it. |
don't understand how you don't nyself.

CHAI R SCHULTZ: That's true.

MR. KRAFT: So | don't get, | just never
under st ood how t hat was an option in this because what

that said, as an option in this paper, you need the

event capability to survive the accident. | don't get
it. It seened like a fairly limted application to
ne.

CHAI R SCHULTZ: Wwell, it fits into the
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work that EPRI has done if, in fact, it's described
and i ntended t he sane way. One concern woul d be that
we woul d describe it that way in doing an eval uation
and a study and denonstrating what coul d be done, but,
in fact, what we have done is we've put in a hardened
vent and the operators can't get toit to do those --

MR. KRAFT: No, but you can't do the
controlled venting in the EPRI study wi thout having a
vent that's capable like that. And that goes to ny
poi nt about how do you make the plants | ook Iike the
study? So | see that as a natural occurrence, but
your point is well taken about what the entire
i ndustry understands. | agree with you that you
couldn't find everyone in the industry understands
this because it's not been pronul gated w dely enough
yet because there's no requirenent. The studies have
been done. Everyone, you know

MEMBER CORRADINI: Can | ask a different
guestion. I'mlooking at this slide, and you talk
about the tabletop pilot. So are you going to work
t hi s backwards in the sense that you're going to start
off, or at least | would expect you to work it
backwards, you start off wth an overall system
per f ormance and t hen see what required desi gn changes,

SAMG enhancenents, and filter consi derati ons we woul d
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need to achieve that? | mean, the way you have it,
it'"slinear this way. It seens to nme, if you' re going
to do this --

MR. KRAFT: It's iterative, isn't it?
Isn't it nore iterative?

MEMBER CORRADI NI : Wl |, maybe, but |I'm
tryi ng to understand, because |' ml ooki ng at your | ast
bullet, 1've been reading it two or three tines, and
| think | get it. So you're going to have sonme sort
of overall representative, and it has to be plant
specific, but just sonme overall value at sone sort of
reliability, and then you're going to |ook at what
m ght be needed to be done to achieve that with a
particul ar plant under a set of particular SAMGs,
etcetera, etcetera?

DR GABOR: | think that's right. | nean,
we identified in the EPRI report that, you know, a
vi abl e strategy had to provide at | east a DF of 1, 000,
overall DF of 1,000, a 0.1 volatile releases of
cesium which we think is consistent with what we've
seen i n Europe 20 years ago when they were | ooki ng at
t hese. That seened consistent. So we woul dn't judge
a strategy, a plant-specific strategy, to be really
viable if it didn't at |east achieve that objective.

Sol think Steveisright. It is going to
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be iterative because there is sone flexibility in the
SAMZ. There ought to be. There should be. And
we're going to probably iterate to see, you know,
within the real mof what's allowed in the SAMz and
per haps sone enhancenents to t he SAM5 what wor ks best
and what doesn't. So | do think that we'll exercise
a fair nunber of scenarios to better understand, you
know, what works the best. And that m ght involve
things like early containnment venting. There are
strategies prior to the severe acci dent where you
coul d be venting early that the Owmers G oup has been
| ooking at. Those things need to be rolled into this
tabletop, as well, to see what kind of additional
benefit does it provide. And we included a
sensitivity in the report to say, prior to core
damage, if you could keep the pressure low, and this
is consistent with updates that are being done about
to be rolled out on the technical basis report, and
that is to try to maintain a noderately |ow
cont ai nnment pressure even prior to core damage event.

Sol think it will be an iteration, but I
do think that, you know, consistent with the EPRI
study, we don't --

MEMBER CORRADI NI: That's your starting

poi nt .
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DR. GABOR: Qur starting point is going to

be you're pushing to get at |east a DF of 1, 000.
MEMBER SHACK: Now, | mean, you agree that

you do need to do dry well venting in some situations?

DR GABOR No, | don't. | won't agree to
that. | think there are strategies, and there have
been sone additional -- the reason we have to go to a
dry well vent is because of inventory control. There

may be other ways to manage inventory, and |'ve seen
some of these. And the utilities are comng up with
some of these strategies. So it's not a given, and
what's interesting about it, depending on, you know,
you can see the tradeoff. At first, you' d say, oh,

the nore gpm | put into containnent the better.
That's not always true because that's going to push
you to that to quickly nake the decision that you
woul d require dry well venting.

But, again, in the analysis that we did,
we saw that, you know, initially venting through the
wet wel | brought the pressure down such that, yes, you
woul d eventually get to a point where you had, if you
needed to vent later, it would have to be through the
dry well. But it turned out that the early venting
and all the cold water you're putting in soaked up

enough decay heat that your requirenment to open that
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dry well vent got pushed way out in time, and you can
see that in our report.

So |"m not saying dry well venting is a
given. |It's clearly handled in the SAMzs. It's
addressed in the EPRI report. W'Il see howit plays
out with our pilot and the actual strategies.

MEMBER CORRADI NI: Can | go back to your
slides real quick? So these are just exanples. There
are other things that you woul d have to, that m ght
come up on the list when you run the cal cul ati ona
experi ment ?

MR. KRAFT: Yes, absolutely.

DR. GABOR: W have seen a strategy to |et
down the torus, to find a way to punp water out of it.

MEMBER CORRADI NI : Okay. Because that's
exactly where | was going with it because, if you did
that, then you'd have to have sone sort of externa
place to put it, given all the stuff that mght be in
it.

DR. GABOR. Exactly.

MEMBER CORRADI NI :  Ckay.

DR. GABOR. Exactly.

MEMBER CORRADINI: And then rem nd ne
about the fifth one about Mark Il. | don't renenber

that and that geonetry.
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DR. GABOR: Yes. And we talk about this

ki nd of generally in the report, but, as Steve pointed
out, there's five sites that have Mark Il plants --

MEMBER CORRADINI: And they're al
different.

DR GABOR: And they're all different.
But one of the common things that we did see in four
out of the five was that, at | east beneath the reactor
vessel in the cavity or pedestal region, was, you
know, a collection system a drain system

MEMBER CORRADINI:  It's enpty. There's no
wat er .

DR GABOR: Right. But it involves a
four-inch pipe or nultiple four-inch pipes that go
down through the diaphragm floor and likely take a
right turn and exit out of containment. Some of them
go into a hold-up tank that's still in containnent.
| think sone of themmay actually get punped out. [|I'm
sure, you know, there's isolation valves. But debris
in a four-inch pipe taking a right angle poses a
potential threat, nelting. It's likely not going to
stay coolable in there, so it's going to nelt and
create --

MEMBER CORRADI NI :  That's what | thought

you were tal king about.
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MEMBER SKI LLMAN: Let me ask this. In a

t abl et op exerci se, how do you pick the plant? Here's
an exanple. You tal ked about Cooper, Col unbia,
Vermont  Yankee, Pilgrim Peach. They're al
different. They have different popul ation densities,
di fferent econoni es, di fferent types of | and
surrounding them How is choosing one representative?
MR.  KRAFT: Well, we're trying to
represent the plant itself, not the surrounding
comunity population density. W're not doing
consequences calculations or anything |ike that.
W're trying to figure out how do you operationalize
in the plant these activities, so the selection is
easi er than you just described but it's really going
to be picking a plant that 1is representative,
initially, of as nmany as possi bl e and under st and what
sensitivity analyses we have to do and then also
pi cking a plant that the conmpany is willing to put the
resources into it on behalf of the industry. You
know, there was a plant we tal ked about picking that,
frankly, has been the subject of a lot of studies in
the last two years by this agency, and | don't know
whet her they want to do it again, you know, because
t he pl ant has to, thensel ves, put resources into this,

which is not to say they wouldn't be willing to. [|I'm
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just pointing out that there's a way to pick these
t hi ngs.

But the idea that -- we're not going to
exerci se the MACCS2 code part of it. W're going to
be | ooking at the MAP code part of it.

MEMBER SKI LLMAN:  Just a minute here. |
hear your words, but |I'm not as confortable as you
are. |If I'"'mgoing to be talking about SAMGs, |'min
the EALs. Now, if I'min the EALs, |I'm |l ooking at
doses and popul ation. That's what's going to trigger
the EALs, and the SAMzs are going to get ne there.
And so when you say they're really not connected,
Steve, | don't share that point of view

DR GABOR: Well, let ne try. As Steve
said, we've picked our surrogate for offsite
consequences, and that is achieving an overall DF of
1,000 or better, limting the release of cesiumto
|l ess than a tenth of a percent. So by picking that as
our surrogate, we don't have to do the offsite
pl anni ng work. W don't have to investigate. |'m not
saying we're not. That m ght be another phase of
this. But it doesn't affect the actions that we're
taking to achieve a DF of 1, 000.

MEMBER SKILLMAN: | can see that from

i nside the plant.
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MR. KRAFT: Al though, having said that, we
did this afternoon on our planning call, we | ooked at
it fromthe other way around. | nean, should we have
an EP representation at the table, not so nuch for
when you kick off emergency action or anything |ike
that, but because, at some point, this activity does
bl eed out into that planning, as well.

MEMBER SKI LLMAN:  Absol utely.

MR. KRAFT: But you have to keep the scope
controlled enough so you can get it done in a
reasonabl e ampbunt of time. The target for getting the
first phase of it done, which is the feasibility, is
to be abl e to have the industry di scuss the results at
the public neeting the Commission will have on that
report probably in January. So that's not a |ot of
tinme.

DR. GABOR:. | think the other thing, you
know, the subject of the pilot was notivated by
feedback we initially got from the staff when we
presented the EPRI findings because, obviously, the
EPRI analysis is | didn't have to worry about the
reliability of the punp, | didn't have to worry
whet her t he operator could successfully performthose
actions. | just said they did, it worked. |I'ma

determ nistic kind of guy. But the questions we got
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from the staff went beyond that and said, okay, we

understand t hese strategies, but how can they be

i mpl enent ed, how successfully can they be i npl enent ed

fromequi pnent reliability, human actions. That's the
focus and that's the product we want to get out of

this pilot is to denonstrate that.

MR. KRAFT: For exanple, we'll have at
| east one license, you know, SRO at the table to talk
to that issue, you know, as we work on it fromthat
pl ant, you know, understands how that plant, whatever
plant it is we pick.

MEMBER STETKAR  Jeff, you left yourself
wi de open. Rich isn't here. |I'mnot a determnistic
guy. |I'mKkind of a probabilistic guy. One of the --
in ternms of selecting your pilot plant, sonewhere in
your slides you make the note of representative
scenarios. And when | think of representative
scenari os, those are sequences of events that have
frequenci es assigned to them and those frequencies
account for the things that you said are not part of
your world, you know, valve failures and human error
probabilities and ti m ng of scenari os and dependenci es
anong human actions if there's alot of manual things,
the ef fects of external events on availability of FLEX

equi pnent perhaps or the ability to connect it and so
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forth.

Are you going -- | woul d hope, because |I'm
a probabilistic kind of guy, that the pilot plant that
you take would have a fairly well-devel oped PRA so
that you can actually |l ook at those scenarios so you
don't rely on only, you know pardon ne, the
determ nistic guys to pick the scenarios that are
interesting to them

DR. GABOR You know, we, as a group
we' ve been tal king about, you know, we're still kind
of formulating the pilot and what we want out of it.
And there were initially sone di scussi ons about, well,
we nmight want to see some probabilities playing in
here. | don't think we're going to go there, but | do
think, I do agree with you that we ought to, if this
is a plant-specific pilot, we ought to take the
i nsights that are com ng out of the plant-specific PRA
and at |least make sure that the scenarios we're
pi cking are consistent with what's driving risk for
t hat pl ant.

Now, we all think we understand | ong-term
station blackouts. W think we're going to cover a
pretty --

MEMBER STETKAR: That's part of the

probl em though. Everybody understands station
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bl ackout and everybody knows that's the worst thing
that can possibly happen or that it's the nost
representative. |In sone cases, it's not. |In sone
cases, there's a fairly high conditional probability
that things that don't look |ike a station blackout
wi th successful RClI Coperation for, you pick the tine,
is the nost inportant contributor. And understandi ng
where in relative space those other scenarios are |
think is an inportant perspective.

MR. KRAFT: One of the first things we
tal ked about was initial conditions. It was exactly
what you're getting at. So | think that is first on
the list that --

DR GABOR Yes, | don't disagree with
where you're pushing us. | think we do have to
consider the insights from the plant-specific PRA
And, you know, we tried to do that in the EPRI study
to sone extent to |ook at, you know, even though we
did focus on a station blackout, we tried to do things
like, well, let's change the tine at which RCIC can
operate it, is that going to influence anythi ng? And
what if RCIC doesn't start? | nean, you know, what if
we lost at time zero? So we tried to cover that. W
didn't go out and | ook at a full PRA

MEMBER STETKAR:  And | think part of it,
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you know, you can select scenarios, but wthout a
cont ext for saying, wel |, there's 75-percent
probability that this is at the top of the heap, but
there's 15-percent probability that the scenari o m ght
| ook I'ike this, as opposed to, you know, 0.015-percent
probability, is an inportant perspective, rather than
just kind of selecting scenari os.

DR. GABOR: No, | agree. | think we have
to be cautious of that, and we have to be paying
attention. | nean, the only thing I'll say is froma
Level 2 point of view. A lot of that stuff just
really isn't going to change the outcome, so the
strategies that we enpl oy may not be sensitive to was
it a LOCA or not a LOCA. They could be because
fission product transport changes. Sanme thing wth,
you know, froma Level 2 PRA, we al ways, as you know,
we always address high pressure/low pressure core
nmelt. So those factors | understand we coul d have
some sensitivity to, and we need to address that.

MEMBER STETKAR  But some of the
integration, sonme of the transitions fromlLevel 1 to
Level 2 to SAM> and so forth, especially if you're
tal ki ng about severe initiating events, seismc events
in sonme cases, other types. | nean, | use the seisnic

event, but other types of even internal initiating
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events that could get you to simlar conditions and
especially if you're talking about human actions,
operator actions. Your operators don't know the

di fference between Level 1 PRA and Level 2 PRA. They
respond to an event.

So sone of the notions of, well, if there
are scenarios that mght benefit fromearly venting
prior to core damage, not your ballpark, what's the
i kelihood that they would do that? And if they don't
do that, you know, what's the likelihood that they
woul d then i npl enent in your kind of Level 2 space the
actions that you're presuning that they would do
following the SAMz? That sort of integrated
perspective mght benefit, at least in terns of the
context of --

DR GABOR Yes, | don't disagree with
you.

MEMBER STETKAR: -- those representative
scenari os.

DR. GABOR: And we made it clear up-front
that we wanted PRA presence on the pilot for those
reasons.

MEMBER STETKAR:  Thanks.

MEMBER ARM JO. Just a quick question

This pilot, howlong will that take? 1Is it a one-year
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thing, two years?

MR. KRAFT: Well, the full pilot, we, back
of the envelope, think is a year. But this initial
part of feasibility, probably a fewnonths in January,
and then we'll determ ne, when we neet for the next
phase, we'll be looking at specific systenms and
conmponents; and the third phase will be what you do
actually in the plant. So we're not commtting -- we
want to do the whole thing, but we want to be able to
talk to the agency earlier. |If we had to wait until
t he whol e thing, we'd, you know, | don't think anyone
woul d tol erate that.

One thing | want to nmention, as we've
exceeded our tine here, M. Chairman, is that all this
di scussi on we've had that involves how you put water
on the coriumoutside the vessel applies whether you
accept our notion of filtering strategies or an
external filter because if you go back to the event
tree you have to do that. You have to do all these
things Jeff is talking about. And all the questions
about how operators behave, how val ves behave, al
apply regardless. So it's not unique to what we're
proposing as a performance-based requirenent,
per f or mance- based approach. | just want to make t hat

poi nt because sonetines it sounds |ike, because we're
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tal king about it, it's unique to what we' re proposing,
but I don't think it is. It has to be done no matter
what. You could have a Mark |l bypass directly into
the dry well whether you ve got a filter on the pipe
or not. And so you still have to close up that
pat hway, so this kind of work is still needed.

DR. GABOR Yes. The other thing Il
just add, | know you nentioned the additional slides
we had. But Doug True put together an FMEA, and you
can see fromthat we were asked a question, if not by
you but rmultiple tines by the staff, is if you had
FLEX you woul dn't have core damage, so how can you
t hen have that equipnment to mitigate an accident. So
the FMEA was to try to put some perspective --

MR. KRAFT: By the way, that's an
extrenely fair question. | nean, if you assunme you
have core danmage, you have to assunme FLEX didn't work
for some reason, so how does FLEX now work? That's a
key issue in our, in this pilot. | nmean, how do you
nobilize to people? Can you get the hookups? You
know, things like that. But, again, back to ny
context, we're beyond design basis, so how you think
about things is different and how you think about
what's the appropriate thing to do is different than

a design basis where everything is not easy to
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predict.

CHAI R SCHULTZ: And, Steve, the project
managerial focus on the pilot study is the Owners
G oup?

MR, KRAFT: Yes.

CHAIR SCHULTZ: And their activity and
t heir | eadership which would drive it through t he next
steps and assure that there's --

MR. KRAFT: Well, BWR Omers Goup is
managing it. There's a heavy conponent from EPRI
NElI, of course, is involved. But the |eader is from
our Fukushima steering conmttee. The leader is Maria
Korsni ck, who is the CNO of Constellation. |t needs
that |evel of attention in the industry to get done
right. W learned that | esson. And the way the
i ndustry function is when we have big issues like this
we name an executive sponsor, and that's Maria. So
that's where the managenent starts, and, you know
she's a pretty good taskmaster, I'll tell you that.

CHAI R SCHULTZ: Thank you. O her conments
or questions fromthe Subcommittee? Wth that, I'd
like to thank you, Steve, and you, Jeff, for the
di scussions. It's been very helpful in terns of
under st andi ng nore t han what we | earned fromthe EPR

report and certainly our previous discussions and
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presentations, to thank you very mnuch.

And with that, | would like to nove into
the staff's presentation. So a nonent or two to
rearrange chairs, but we'll nove forward with this
presentation and we'll pick an appropriate tinme to
take a break later in the neeting. So with that, |
woul d l'i ke to introduce Bill Ruland, who would like to
make sone openi ng coments and i ntroduce the staff to
us. Bill?

MR. RULAND: Good afternoon. Today, the
staff will add to our previous discussions about the
gualitative and quantitative factors. And we're going
to add to that our recommendati on for recomendation
three, which is a reconmendation for filtered
cont ai nment ventilation systens.

As at our previ ous neeting, t he
gualitative factors in the cost benefit anal ysis were
key, as we described at the previous ACRS neeting.
Contrary to what you just heard fromthe i ndustry that
the staff regul atory anal ysi s denonstrates additional
filters is not justifiable, we believe we applied the
backfit rule, as the Conm ssion envisioned, for SRM
And, obviously, we know that this is a beyond design
basi s anal ysi s of the beyond desi gn basis event, as is

virtual |y everything associ ated wi th Fukushinma. So we
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under stand t hat.

And i n addi tion, you heard t he description
from EPRI and NEI about what their presentation was.
The staff was aware of basically everything that the
i ndustry presented, and we encourage questions from
the Committee specifically concerning the things that
the i ndustry said today. So we're prepared to respond
to those questions and, hopefully, we wll get a
fruitful dialogue with this matter.

So with that, 1'd like to -- John -- Bob
Fretz, you want to get started?

MR. FRETZ: Sure, 1'll get started. Thank
you, Bill. Good afternoon, Dr. Schultz and nenbers of
t he ACRS Subconmittee. M nane is Bob Fretz, and | am

a project manager within the Japan Lessons Learned

Project Directorate. 1'Il be kicking off our briefing
this morning. | wll dispense fromany other further
introductions. | believe we have a nunber of nenbers
of the staff who will be presenting information in

addition, as you see up here at the table right now.
So I'll then dispense with that.

Again, we are here today to discuss the
draft conm ssion paper regarding the NRC staff's
eval uati on of options and proposed recomendati ons on

whet her or not to inpose additional requirenments for
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BWR Mark | and Mark Il containnment venting systens.
Qur agenda is quite sinple. | will provide a brief
sutmmary of the staff's tasking and schedul e update.
Now, again, the bulk of our presentation will be to
di scuss the draft conm ssion paper, including the
staff's proposed recommendation. As you know, the
staff has been working under a tight schedul e over
t hese past few nonths. As of |ess than a week ago,
our plans included a discussion of the nost current
draft of the SECY paper with the Japan Lessons Learned
Steering Comm ttee, and that nmeeting was schedul ed for
this past Monday. And the neeting that we had hoped
to have was the staff had hoped to obtain the Steering
Commttee's endorsenent of the staff's proposed
recommendation or at |east one of the other options
based upon the review of the paper.

Unfortunately, Hurri cane Sandy had
something to say about our plans and schedul es for
this past week, so we were unable to neet with the
Steering Conmttee prior to nmeeting here today. So,
t herefore, the Subconm ttee shoul d be aware that, when
we do talk proposed recomendations, they are
currently proposed reconmendati ons. W have net with
the Steering Conmittee a nunber of times. They' ve

been general ly supportive of t he staff's
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recomrendati ons. However, we have not received a
final recomrendation, so we hope to receive that
shortly.

Agai n, our tasking really canme to be from
| ast Decenber when the Commission told the staff that
it should shift the issue of filtration of contai nment
events fromthe additional issues category and nerge
it as a Tier 1 activity. |In addition, this past
August, the Commission directed the staff to include
a di scussion of accident sequences where filters are
and are not needed as part of its Comm ssion paper.
W consider it our second tasking.

And, again, our current schedule. W
first met with the Subconm ttee way back i n June where
we had tal ked about the experiences and insights that
we gained from foreign regulators, including Sweden
and Switzerland, as well as Canada. W did nmeet in
Septenber to discuss the additional items and
i ntroduced sone of the information of the studies that
we got from our MELCOR analysis. And, again, we net
as recently as Cctober 3rd, | believe, where we had
t al ked about sone of our prelimnary results fromour
MACCS analysis. Again, this is, essentially, a
continuation of those neetings we've had with the

Subcommi ttee, and | understand we're still on schedul e
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to neet for tonmorrow with the full commttee.

And, again, I'd like to turn the rest of
t his di scussion over to John Monni nger.

MR.  MONNI NGCER: Good afternoon, Dr.
Schultz and ACRS nenbers. M nane is John Monni nger
I'm the Associate Director of the Japan Lessons
Learned Project Directorate in the Ofice of Nuclear
React or Regulation. | want to thank you very nuch for
t he opportunity to brief the ACRS today on the staff's
devel opnent of a draft comm ssion paper, which you
have a copy of, entitled "Consideration of Additional
Requi renents for Containment Venting Systens for
Boiling Water Reactors with Mark | and Mark |11
Cont ai nnents. "

In developing this paper, the staff is
provi di ng the Commr ssion with information options and
a recomendati on on i nposi ng new requirenents rel at ed
to contai nnent venting systens for BWRs with Mark |
and Mark Il containments. Specifically, the options
presented include requiring containnent venting
systens capable of operation under severe accident
condi tions, containment venting systens that include
filters within the control rel ease pat hways, and a
per f or mance- based approach to containnment filtration

strat egi es.
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W' ve perforned various assessnents and
anal ysi s of the possible requirenments for |icensees to
ensure that the containnment venting systens are
capabl e of operati on under severe acci dent conditions.
W' ve had nunerous public neetings and interactions
with the ACRS to date, and we thank you very much for
your feedback and we have taken it into consideration
and are fully prepared to discuss that today.

The eval uati on of the options use existing
NRC processes and address possi bl e updates to our
associ ated guidance docunents, in particular the
regul atory anal ysi s guidelines. The evaluations al so
i ncl uded consi deration of several key factors that are
not readily representative in quantitative terns,
whereas a conparison of only the quantifiable costs
and benefits of the proposed nods considered safety
enhancenents would not justify new requirenents
relating to severe accident containment venting
systens. \Wen these costs and benefits are considered
wi th other qualitative factors, such as the i nportance
of containnent systems within the NRC s defense-in-
depth philosophy, the staff <concludes that a
reasonable argunent can be nmde to require the
installation of filter vent systenms for Mark | and

Il's, and the staff is recomendi ng such acti on.
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Qur presentations and di scussions today
will cover the staff's analysis and i nformati on used
in developing our draft recomendation. W | ook
forward to your questions and conments.

This slide sunmarizes the outline of the
paper, which you do have a copy of. |It's a draft
i nternal NRC-only paper, but we are fully prepared to
discuss it. And our presentations today wll
essentially run through the order of the paper.

The mai n paper provi des an overvi ew of our
analysis. It includes a discussion of the |icensing
history of Mark | and Il containnents and how the
consi deration of beyond design basis accidents and
severe accidents led to the consideration of venting.
The potential need for venting under beyond design
basi s accident conditions and severe accidents for
Mark | and |l containnents goes back to the early
1980s. As a matter of fact, the NRC approved venting
back in 1982 for these designs.

So what you're tal king about now is not
whet her the designs will or won't vent. \What we're
really tal king about is whether the systemstructures
and conponents within the plant can wi thstand what
we've already approved. W' ve already approved

venting. The question is now are we going to require
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system structures and conmponents to live up to that?

MEMBER CORRADINI:  Can | just clarify that
st at enent ?

MR. MONNI NGCER:  Yes.

MEMBER CORRADINI: | guess | think | heard
what you said, but | thought the equivalent in'82 was
wi thin the context of not in severe acci dent space but
i n before severe acci dent space. So the way you frane
it there sounds a bit nushier than that.

MR. MONNINGER:  So if you go back, the BWR
Owners Group devel oped what's cal |l ed EPGs, Energency
Procedure Guidelines. And the industry then takes
t hose EPGs and devel ops t he plant-specific EOPs. Wen
you go into the EPGs and the EOPs, they are synptom
based issues: hydrogen generation, the containnment
pressures, the anal ysis supporting the devel opnent of
the EPGs, and the staff's SER It clearly discusses
beyond desi gn basi s accidents, and it di scusses severe
accidents. It discusses the need to vent regardl ess
of the accident consequences. It discusses the need
of controlled venting, although very unlikely, is much
nore preferred to sonme type of catastrophic
containment failure. So when you |ook at the NRC s
approval of it, it explicitly did include severe

accident conditions back in the 1980s.
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MEMBER CORRADI NI :  Okay. Then maybe |'m

m s-remenbering it. It was ny inpression, though
that it followed the emergency operating procedures.
The venting woul d occur before core damage.

MR MONNINGER: | don't think --

MEMBER CORRADINI: |I'mjust pretending
they didit right all the way through. That's what ny
menory is, so is that just wong? | have it wong?

MR. MONNINGER.  Well, they're synptom
based procedures, so it doesn't say whether core
damage has occurred or not. If you're in a long-term
station blackout and you approach the primry
contai nnment pressure limt, you may not have had core
damage yet. But if you're in a different accident
sequence, you could. There's also venting provisions
for hydrogen control, and the only way you're going to
get hydrogen is fromthe severe accident. So any of
your venting for hydrogenis fromthe severe acci dent,
and those procedures currently exist within there.

So the whol e i ssue with procedures versus
equi pnent, the venting was approved, but it was
recognized that they would wuse existing plant
equi pnent or |icensees could potentially upgrade
equi pnent. Sone designs, some plants nay have had

robust piping. Qhers may have had duct work, so that
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led to CGeneric Letter 89.16, which was to beef up the
pi pi ng or beef up the duct work to what's called
har dened pi pi ng.

MEMBER CORRADI NI : Let me just proceed.
| don't want to hold you up, but | want to nake sure
I"mclear. But the venting is a decay heat renoval
procedure. |It's not a --

MR. MONNI NGER: The venting can be used in
al | procedures.

MEMBER CORRADINI: But its only usefu
purpose is to essentially mintain containnment
integrity withinalimt by essentially nass | aws for
decay heat renoval instead of heat law. That's all it
iS.

MR. MONNI NGER:  You know, the venting is
there to prevent the catastrophic failure of the
containment. For issues |ike the TWsequence, the
| aws of contai nment heat renoval, they would utilize
t hose procedures and vent hopefully prior to core
damage. For ot her accident sequences where you
al ready had core damage, the venting was intended to
be through the wet well, and there's discussions
wi thin, you know, within the basis for the EPGs and
within the staff's SER tal king about the scrubbing

capability of, you know, of the suppression pool. But
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it also recognizes that there is the potential that
they could vent through the dry well.

MEMBER CORRADINI:  No, no, | was trying to
make a -- | don't disagree with anything you're
saying. |'mjust saying that, | mean, fromthe
standpoi nt of what it does, it's renoving energy by
removi ng nass instead of renoving energy by renoving
heat. So it's really a containnent, it's only that
contai nment, some sort of catastrophic containnment
failure by essentially controlling pressure in a
different manner. That's all I"'mtrying to say.

MR. MONNINGER: Yes. So we have four
potential options that we will discuss. W did use
our existing regulatory process. There were comments
made with regard to whether qualitative analysis or
gualitative arguments is consistent wth our
regul atory analysis guidelines. And, yes, it is
consistent with our guidelines. |If you |Iook at
NUREG BR- 0058 or 56, 0058, it tal ks about that. |If
you go back to the Commi ssion's SRMfrom 1993 tal ki ng
about the backfit rule, the Conm ssion explicitly
recogni zed the need to i nclude qualitative argunents.
Wth regard to the federal governnment, the notion when
you do a regulatory analysis is you are to bring in

all the costs and all the benefits. And if those
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benefits cannot be quantified, you are supposed to
talk tothemin aqualitative manner. So it is within
our current regul atory anal ysis process.

Flipping the slide to slide nine, the
options considered. The first one is no change to the
current order which was issued this past Mrch, and
it's a reliable hardened vent for prevention of core
damage. And what we nean there is we did not put any
addi ti onal desi gn consi deration wi t hin t he
requirenents of the order for severe accident
conditions. W also did not specify whether the
pat hway for that venting order 12-50 shall be through
the wet well or dry well. So |licensees could, if they
want, and we'll see the submittals this February, in
response to the current order, their reliabl e hardened
cont ai nment vent could be through the dry well, and
that would neet all the requirenments of the current
order. There is nothing in there for severe accident
conditions with elevated tenperatures, pressures,
radi ol ogi cal environments, hydrogen, etcetera, within
t he exi sting order.

So that takes us to the second potenti al
option, to beef up or to add on to the existing order
out there to explicitly address severe accident

conditions. Should the valves be different? Should
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there be different duty cycles associated with the
val ves? Should there be shielding for operator action
where the current valves are |ocated? |If they were to
do it in accordance with 12-050, can they then do that
now f or a severe-accident-capable vent? It would al so
| ook at the routing through the reactor building.
Wul d t here be shine associated with venting post core
damage?

So that's the notion of the severe-
acci dent -capabl e vent. W actually | ook at one, two,
and three as sort of building upon a foundation. So
you have the foundation 12-050 there. W would add
potentially additional requirenents for the severe-
acci dent -capabl e vents, and that then takes us to the
filtered vents. Fromoptions one and two, you would
then potentially add a filter, external filter on that
pathway. So in the filtered vent, the design
requi renents woul d i ncl ude the requirenments i n 12-050.
They would al so include the severe-accident-capabl e
vent requirenments, and then they would add on a
filtered vent to the end.

The fourth one is the performance-based
approach there, which could be -- whereas, options two
or three would be, | don't want to say one size fits

all, but it would be, generally, a determnistic

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

66

requi renent out there that all plants would neet, the
fourth potential option out there wuld be to
establish sone type of perfornmance requirenment and
allow licensees to cone in and propose and justify a
series of operator action, existing plant equipnent,
and enhancenents to plant equipnent to neet the
per f or mance- based approach. W would | ook at the
fourth option as being sonme type of potential
rul emaking, and it's also potentially in line with
what NEI's letter earlier this nonth tal ks about.

MEMBER STETKAR Are you going to talk a
little bit nore about option four in this
presentation? | thunbed through the slides, and |
didn't see any discussion of it. Are you?

MR. MONNI NGER: W can. Yes --

MEMBER STETKAR: | would like to talk
about it at sone time, either now or let you get
through all of your discussion of options two and
three. And it's your choice of when we're going to
di scuss it.

MR. MONNINGER: M ght as well do it now.
| don't see any other --

MEMBER STETKAR: (Okay. Quite honestly, as
| read through the SECY paper, | couldn't follow your

rationale for just sort of dismssingit. As best as
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| can tell, you dismssed it because you think it
woul d require rul enaki ng and you assert that NEI says
that it would take a long tinme to do. Is that

basi cally your conclusion of why you just basically

dismssed it?

MR MONNINGER: | don't think we've
dismissed it. It isn't the recormmendation. | don't
bel i eve we have dismissed it. | think --

MEMBER STETKAR: | didn't find --

MR. MONNI NGER: -- there are good reasons

MEMBER STETKAR: | didn't find a good

wel | -structured rationale for why it basically is not
consi der ed.

MR DENNI G There are two considerations,
| believe. Nunmber one, and this is not quite to the
point but it's been done before. It was done in
Sweden between 1982 and 1985. They did that. They
came out the other end. Uilities participated. They
| ooked at all the assets in terns of sprays and
fl oods, and all these things that are tal ked about in
the EPRI study, and they came out the other end and
they said you're going to need a filter, you' re going
to need an external filter. That's all very good,

that's all to the good, but you're going to need an
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external filter. And the reason was because of the

uncertainties in the analysis. The primary part was
because of the wuncertainties and the mechanistic
anal yses and the core damage progressi on anal yses and
t he rel ease anal yses that just coul d not be set aside,

and the filter had the advantage of not being
sensitive to sequence, being useful for all-over
pressure incidents. In the words of STUK in Finland,
bei ng useful for all situations where there are energy
and fission products in the contai nment.

So because of the w de usage of it, and
they did | ook at all-over pressure incidents and they
did | ook at, specifically they were toldinthe lawto
| ook at alternatives as they were going through this
program they cane out the other end you need a
filter, it needs to do this. So the uncertainties, |
t hi nk we've confirmed, |ooking through our own work,
that those uncertainties are there, that a filtered
vent has certainly been tested and proven to a degree
beyond what you can achieve with the anal yses; and,
therefore, it's a superior choice froma technica
per specti ve.

MEMBER STETKAR | still didn't hear a
rationale of why the perfornance-based approach

woul dn't work where | design a filtration system and
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| design an integrated acci dent managenent process on
a plant- and site-specific basis that is not, and John
used the term one size fits all based on
determ ni stic thou shall have this and everybody shal
have this because we've determ ned determ nistically
that this will work. W' ve |earned, for exanple, for
ri sk assessnent that this does not work equally well
for everybody. This, for exanple, after TM with
specific reliability requirements on auxiliary
f eedwat er systenms wi t hout t he knowl edge that auxiliary
feedwat er systens are probably 10 or 20 different
designs of auxiliary feedwater systens with different
dependenci es, different tim ng consi derations, sothat
this didn't work for everybody. It wasn't the nost
effective solution to manage and reduce risk. And
that's part of the problem of the one size fits all
determnistic requirement that | don't see the
sensitivity to --

MR. DENNIG The rationale goes a bit
farther into | ooking at the two conponents of risk, if
you will: the prevent core damage and mtigate the
core damage. The contai nment perfornms in a different
way than the prevent core danmge aspect. You can
mul ti ply two nunbers together and have a smal| nunber

and a big nunber, and you get the sane nunber. But
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from the standpoint of design and the standpoint of

per f ormance, the contai nment can be rmade passive. It
can be pretty stupid. It does not have to be very
smart. |t addresses a lot of things that you haven't

t hought about.

MEMBER STETKAR: And havi ng done
integrated Level 3 risk assessnments for several
plants, 1've found that stupid passive designs are
stupid passive designs. Sonetinmes, stupid passive
designs don't work as well because you've not thought
of all of the scenarios, you' ve not thought of the
nuances of a particular plant, you ve not thought of
t he nuances of the particul ar surroundi ngs around t he
pl ant .

MR- DENNIG One of the nuances of the
Mark | is that when there's no threat of fission
products i n the contai nnent under design basis, you're
in good shape, so you don't need the containnent,
right?

MEMBER STETKAR: 1'Il give you that.

MR DENNIG So when there's a threat of
fission products in the contai nment, you open it.

MR MONNINGER: Yes. And | think that is
where the staff |ooks sort of at the issue with the

Mark | and Il containnments. |If you |ook at the entire
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desi gn, they have pretty robust injection systens, you
know, primary systens, depressurization systens.
There |ooks to be weaknesses in the contai nnent
design. And so the question cones in if you devel op
per f or mance- based approaches and those performance-
based approaches are so heavily tied back to the
contai nment and uncertainty in the containnment's
response, and the staff thought about, you know, where
are we goingtogowththis issue ontesting, testing
for sprays, testing for decontam nation factors for
t he sprays, you know, flow rates, coverage, etcetera,
you know, the suppression pool, the suppression pool
tenperature. And given all the various variabl es out
there, the need for the plant-specific analysis, the
potential need for significant research devel opnent
and testing, we did not see the performance-based
approach as being a short-term you know, sol ution.
W saw this as being an extended very conprehensive
resource-intensive effort for quite a while.

MEMBER ARM JO. But woul dn't you have the
same requirements for a filter, the sane testing
requi renents, the sane ki nd of anal ysis, you know, al
that you would put on the current systens? Wuldn't
you put those on the filters and see if they nmet the

goal s?
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MR. MONNI NGER: And we've had neetings
with at | east three vendors out there, and we haven't
seen the actual testing, you know, reports, etcetera.
But there's been significant testing that has occurred
for the various designs, and they've been devel oped
over the past 20 or 25 years or so. And we've also
put a |evel of respect or trust in the review and
approval s that have been done of these filtering
systens around the world versus we've asked the
industry for information on testing for containnment
sprays and what would have to be done to denobnstrate
that. And certain things, the tenperature of the
suppression pool, the decontanm nation factor is a
direct function of that. Are we going to be able to
reliably predict the acci dent sequence that we're in?
The decontam nation factors associated with that
existing plant are dependent upon that particular
acci dent sequence. W view a filtered vent as being,
to a large extent, independent upon the coupled
react or contai nnment response during a severe acci dent,
sothat's -- I"'mnot sure if that scratches the itch

MEMBER ARM JO. No, it doesn't. It just
seens that you put alot of faith in these filters and
these factory tests or | aboratory tests and it's never

been used in service and never been needed. You put
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a lot nore requirements on the equipnent and
strategies in the U S. plants, you put nore, you have
greater, let's say you lack confidence in those
systens, but you seemto have a | ot of confidence in
the filters. And | just don't see where you get that
confidence, other than the vendors say it works and
ot her peopl e have licensed them

MR DENNIG Well, certainly, the first
thing that we would have to do is wite those
specifications and then follow up to look at the
testing. Wat we're saying is that outside the United
States there is a very large database of design
experience with filters. W stopped |ooking at
filters in 1982 and, essentially, not followed that
whol e technol ogy. So we could do it all over again.
We could do all the testing and desi gn over agai n, but
it seens |ike we could benefit fromwhat others have
done and reviewthat to the extent that it needs to be
reviewed and adopt it to the extent it makes sense.

CHAI R SCHULTZ: The filtration systens
that were installed a few decades ago on European
pl ants, have they been upgraded to this new filter
t echnol ogy that has been described for you?

MR- DENNIG The MSSV, which is the filter

that was installed on the Swedi sh pl ants between 1986
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and 1988 -- yes?

MEMBER STETKAR: Ch, the new one?

MEMBER SHACK: The Barseback one.

MEMBER STETKAR  The Barseback one is
gone.

MR. DENNIG Yes, Barseback was a big
thing or rocks, and it was never duplicated. But
during the programthat was perforned by the Swedi sh
authority and their utilities from1982 to 1985, they
designed and tested scrubber technology, borrow ng
from coal -fired pollution scrubbing techniques, and
t hat was the design that got install ed between ' 86 and
88 on all the Swedish plants. So that's early or md
80s technol ogy. They haven't upgraded that system on
t hose pl ants.

Followon filter design have basically
shrunk down the size of the equi pnent and still using
a scrubber technol ogy, a Venturi scrubber technol ogy,
and there are sone dry filters that we' ve heard about .
But they have built on that. Basically, the size has
gotten snmaller. The testing has gone on through that
devel opnent. The vendors assert that they can achieve
very, very high DFs, which, essentially, aren't really
necessary. |In fact, they' re not necessary. The

Swedi sh authority determ ned t hat above 2,000 to 3, 000
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DF it was neither here nor there, so it really didn't
matter. And the MSSV was designed and tested at
1,000. And procuring what is on the nmarket today, we
can't really, you can't get less than 1,000. You can
get less capacity. You can get sonmething that wll
take | ess decay heat. You can get sonething that wll
assume a certain | evel of processes in the containnment
to renove heat and scrub, but it would be designed
basically from scratch.

CHAI R SCHULTZ: Ckay, thank you.

MR. MONNI NGER: So the next slide. You
know, in looking through the conbination of our
guantitative and qualitative anal ysis, we believe that
t he best potential recommendati on to the Commissionis
to require the installation of a filtered vent, and
that's option three. So we wanted to bring that up
front within our presentation, so, you know, as
opposed to wait to the end, so your questioning, so
you know exactly where we're comng from

MEMBER ARM JO  And just for the record,
| asked it previously but I'll ask it again, option
three really includes option two?

MR, MONNI NGER:  Yes.

MEMBER ARMJO So it's a conbination of

two --
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MR, MONNINGER. It's actually option one,

two, and three.

MEMBER ARM JO  Option one is already
t here.

MR. MONNINCER: Yes. W are -- the one
slide says there's Enclosure 7 which is draft orders,
whi ch you don't have a copy of and we don't have a
copy of it either because we're still working on it,
but it starts with the |anguage from the existing
order. And if you were to | ook at Enclosure 7A for
option two, it would take the current |anguage plus
add sone additional design requirements. And then if
you were to look at option B, which would be the
filtered vent order, it would then start with 7A
whi ch i s 12- 050 pl us severe-acci dent - capabl e vent, and
add additional design paranmeters for the filtered
vent. So it's a series maybe. It's a conbination.

And then our thought with regard to the
option four, the perfornmance-based approach, if that
was the preferred option, there may be logic in there
that says, all right, performance-based option four
rul emaki ng down the road, but in the short-termit
| ooks like that there's general agreenent that the
current venting system should be designed for severe

accident conditions. The Comm ssion may wi sh to, if
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they were interested in option four, to also require
the near term upgrading of the vent path to make it
severe acci dent capabl e.

MEMBER STETKAR: So the presunption woul d
be option four would invol ve two?

MR, MONNI NGER:  Yes.

MEMBER STETKAR: Essentially, there's no
way of getting around two.

MEMBER SHACK: Two woul d be done in short
order conpared to four overall.

MR. MONNI NGER: The staff woul d propose
t hat .

MEMBER SHACK: But you al ways base the
conpari son of option three with option one. Wy not
conpare it to option two?

MR DENNIG One reason is that, while we
think of it interms of a progression of functionality
froma TW sequence event to a nore fission product
severe accident vent to a filtered severe accident
vent, it's not entirely clear that you would start
with what you have now as a Mark | and then add to
that to nake it severe accident capable and then add
afilter tothat that you woul d necessarily use what's
in place in actually inplenmenting the different

options. There are Mark | plants that have their
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current 89-16 hardened vents intertwined with their
standby gas treatnment systens. They have circuitous
pat hs. They have valves sitting on top of the torus
inthe torus room So it's not clear -- you know, you
can think of it in ternms of |'ve got that now and in
alittlewhilel'll get that and nowinalittle while
"1l get that. | think you're going to have to stand
back and | ook at where you eventual |y want to wi nd up,
and a strai ght piece of pipe fromone place to anot her
m ght make a whol e | ot nore sense than trying to work
wi th what you've got there

MR. BETTLE: Especially with the filter
bei ng a nore sizeabl e conponent in the systemand, in
| arge part, dictate where pipes have to be routed to
get to it.

MEMBER SHACK: No, | just neant in terms
of the cost benefit analysis, where it seens |ike you
get a lot of benefit fromoption two at a relatively
| ow cost conpared to option three.

MR. MONNINGER: And then there's our
guantitative analysis and our qualitative analysis.
So when you were, if you were to go fromtwo to three
in our guantitative analysis, we assumed a
decontam nation factor of 10 for the filters. MELCOR

cal cul ates certai n decontani nati on factors, etcetera,
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the sane as the MAP code. But, you know, and if one
was to believe those plant conditions at the tine, the
potential additional benefits fromthe filter may not
be that great. So, you know, if you were to use the
guantitative anal ysis, there probably woul dn't be t hat
much of a difference, and | think that's where the
gqualitative arguments come in. The qualitative
argurments are what sort of takes you to option three,
this notion of another tool in your tool box, a notion
of a potential design fix that is i ndependent of your
primary system and your containnent intertwine. So
it's probably predominantly the qualitative argunents
that we currently have that takes you fromoption two
to three versus the actual quantitative analysis.
You know, the whole issue with dry well
venting, when we did all the analysis we didn't do an
i ntegrated anal ysis based on time of, you know, the
first 70 percent of the venting is through the wet
well, but by that time they had flooded up in the
remai nder 30 percent. So this issue of dry well
venting cane up, you know, rather late on us. So we
tried to consider that inaqualitative manner. W're
not saying it's a definitive. But one of the issues
with the containment design is its small size, and a

| ot of these issues just come back to its sheer snal
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si ze and, you know, the non-condensabl e gasses i npact
it and also the flooding inpacts it on that. If you
| ook at units two and three at Fukushima versus unit
one, you know, all the nmeasures in the first couple of
days to add water, thinking you re on a success path,
you know, whether it's RCIC, HPSI, and arecirc, or if
it'sthe firetrucks. You know, all those fire trucks
are addi ng mass, and t hat nmass eventual |y gets to your
suppression pool and eventually fills wup your
containment. And it's not a ton of time between when
you start injecting, and it's based on the flow rate,
of course, when you woul d have to nove fromwet well
venting to dry well venting.

So, you know, we did not, in our
regul atory analysis, throwin the dry well venting
because we' d have to assi gn sone type of nunbers there
and sonme type of probability to that, and we didn't
want to get caught up in argunents with regard to the
staff defaulting to very |ow probability events. So
we intentionally did not put that in our anal ysis, but
we do think there is the potential there.

| nean, it's not only that, but there are
di fferences between MAP and MELCOR, the issues with
whet her the entire core cones out of your vessel or

whether sone of the core is held up and late
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volatilization of the fission products and the
rel eases. Once you nove fromthe wet well to the dry
well, you know, the EPRI analysis, it assunmes it's
essentially a clean rel ease coning out there. But,
you know, later on in the accident you can have heat -
up of structures within the reactor within the

cont ai nment .

There's also issues wth ex-vessel
interactions. When the core is on the floor, is it
coolable all at once and there's no core concrete
interaction and there's no additional hydrogen
generation? | mean, there's sonme fundanent al
di ff erences between what NRC s codes will predict and
the industry code will predict.

MEMBER REMPE: John, if you don't have
some sort of perfornmance-based anal ysi s done, how wi | |
you define the requirenents for the filtered vents in
option three for testing, |ike Samwas nentioni ng? |
nmean, you've got to have sone sort of assessnent. |
nmean, it's nore than just the decontam nation factor
but howwell will it performfor down to what range of
events. And how will you come up with that?

MR. MONNINGER Right. Wll, alot of it,
you know, and we're still putting together the draft

order now, but we believe it woul d have to specify the
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fission products, the rel eases conmi ng out, the gasses,
the aerosols to be scrubbed out, etcetera, and a
decont am nation factor --

MEMBER REMPE: Seismic capability --

MR. MONNI NGER: We have to include, you
know, consideration for seismc, for EQ etcetera
That's not to say it would be seismc category 1, but
they are things that we explicitly need to address.
You know, does it have to be safety-related or not?
Does it have to be seisnic category 1 or not? Does it
have to neet Appendi x B?

MEMBER STETKAR: Renenber the seismc
events that get us into troubl e are way beyond sei snic
category 1, so be careful there. [If you' re not going
to design it for really big seismc events, you m ght
as well make it non-seismc because it's going to
fail.

MEMBER SKI LLMAN:  Those | ast several itens
that you identified are the ones that we westled with
inthe nonths following TM, too. |Is it safety grade?
Is it Appendi x B? Which reg guides do we use? 1Is it
1.26, 1.29, neither? Do we use the 1.114, waste or
whatever it was? And those are showst opper questions
when it comes to the costs of this thing because it

isn't too hard for me to get the ASME Section |11
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class 2 seismic 1, just like everything else that's
supposed to be ECCS. W never asked that question
when t he vendors were up here, but if you go down t hat
path I've got to think that it changes the costs to
the point where one nmight say it sinply can't be
justified, it is just exorbitantly expensive. So

t hi nk you shoul d say sone nore about that right now

MR. MONNI NGER: Yes, and we believe we
have to go through -- and the difficulty is we haven't
finalized on those i ssues. But with regard to safety-
related, we've asked what they have done in other
countries, and it's not a safety-related system
structure or conponent. It's seisnmic category 1, but
it is not a safety-related system structure.

MEMBER STETKAR: They're robust in the
ot her countries seismcally.

MR- MONNINGER: And in terns of cost,
we've asked for cost nunbers, and the best cost
nunbers we' ve gotten has been fromthe foreign
countries, and that's the value of 15 mllion. W
heard informally from industry, well, the price
doubles if the filter has to be put into a seisnc
category 1 building, sothat's the 30 mllion. At the
| ast ACRS neeting, Dr. Corradini said, well, he's

heard it three times the cost, and so that's why we
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put the 15 to the 45, but we don't have reliable cost
estimates at this time besides those that have been
provi ded by other countries who have installed them
and that's the $15 m|lion val ue.

MEMBER STETKAR: | think, in some cases,
t he other countries were fortunate. Because of other
requi renents, they had robust structures adjacent to
t heir contai nments for bunkered, you know, i ndependent
cooling systens that had sone extra space init. So
they were fortunate. |'ve seen several installed in
t hose | ocati ons where we don't have that here.

MR. MONNI NGER:  The next slide. So the
basi s for the proposed recormendati on option three, we
believe it's a cost-justified substantial safety
enhancenent based on both our quantitative analysis
and our qualitative analysis. |In particular, the
gualitative analysis we believe it substantially
enhances def ense-in-depth for the Mark I s and t he Mark
Ils. It addresses containnent vulnerability, you
know, in particular the high conditional containnment
failure probability. And it also provides an
i ndependent nmeans to address severe accident
uncertainty. And the last bullet there, it provides
a systemthat is independent of the coupled reactor

and cont ai nment response.
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MEMBER SKI LLMAN:  John, just for the sake

of discussion here, supposing it cost $100 mllion
supposing it cost as nuch as changing out steam
generators, a big project, a lot of radiol ogical

i ssues, a lot of plunmbing issues, alot of contai nment
boundary violation issues, a |lot of work to heal al

t he undoi ng that you've done, if it were to cost that
much, how does that affect what you're presenting on
this slide?

MR. MONNINGER. So on that, we'll get
there in three slides.

MEMBER SKI LLMAN:  Ckay.

MR. MONNI NGER:  How about that?

MEMBER SKI LLMAN:  Fi ne, thank you.

MR. MONNI NGER: Hopefully, it will scratch
the itch in three slides.

MEMBER SKI LLMAN:  Ckay.

MR MONNINGER: So we're at Enclosure 1
the evaluation of the options. The Commi ssion paper
is actually witten at a very high level, and it
pushes a |l ot of the details in particular to Encl osure
1. And it's a summary of our considerations and the
deci si on-maki ng process. It includes the results of
the quantitative analysis, the MELCOR the MACCS

results, the PRA, the foreign experience, what we
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believe with regard to the various decontani nation
factors out there. And it also brings in the
gual itative argunents.

The second bul | et there, consideration of
adequate protection. The NRC and the NRC staff, when
we go about considering additional requirenents, the
first thing we should do is ask is this needed for
adequate protection? W |ooked at the NRC s
hi storical use of the adequate protection standard,
and we | ooked at what we're trying to do to address
residual risk, and the staff came down to a view that
it's, the NRC has historically, to address these types
of issues, pursued the substantial safety enhancenent
type of inprovenment, as opposed to trying to invoke
adequate protection. Adequate protection has
generally been reserved for issues associated with
design basis accident, some beyond design basis
accidents. Wthin the severe accident world, we
generally have not pursued residual risk issues
i nvoki ng t he adequate protection standard, but we did
| ook at that.

The Conmi ssion, of course, istheultimte
decider. They could look at it and they could nake a
decision that we viewthis as an adequate protection,

or they could | ook at it as saying we believe nothing
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at all is needed or, in other words, option one.

MEMBER ARM JO. But just to be clear, the
staff is not saying it is an adequate protection
i ssue?

MR. MONNINGER: That's correct. That's
correct. O our recomendati on woul d be based on a
substantial safety enhancenent, which would include
both qualitative and quantitative argunents.

So the next slide sunmarizes the
guantitative analysis. So on the second colum there,
the severe accident capable vent, that's the option
two. And the third colum is the filtered vent. The
total cost of the nodification, includingthe industry
cost and the NRC cost. The NRC cost associated with
licensing inspection reviews. The industry cost
associatedwiththeinitial installation, plus routine
mai nt enance and operati ons costs.

W |ooked at a baseline core danmge
frequency of two tines tento the mnus fifth, and we
propagat ed that through, and you have your benefits
and your net value. As a sensitivity study, we
i ncreased t he core damage frequency by a factor of 10.
So you can see that the potential cost benefit
analysis is sensitive to your CDF. And there is a

footnote there, and it relates to Jeff's discussion
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earlier with regard to the Mark 1l containnment
desi gns.

So option two, the severe-accident-capabl e
vent, with this drain |line under the pedestal, that
represents the potential for suppression pool bypass.
If you were to proceed with the severe-acci dent-
capable vent, that bypass pathway invalidates the
benefits of a severe-accident-capable vent. So the
staff's thoughts are that, for the Mark I
contai nnents, for optiontwo to be an option, we would
al so propose additional requirenments to address that
i ssue.

So in there we say that the cost for the
Mark |ls are expected to be higher. You know, we
believe that there are potential solutions out there.
| f you | ook at the ABWR, for exanple, they have sunps
within the lower dry well, and there's two different
sunps. There's a floor drain sunp and an equi pnent
sunp, and they essentially build houses out of
refractory bricks to protect those sunps. So we
bel i eve sonet hi ng can potentially be done for the Mark
s to address that issue of suppression pool bypass.

CHAIR SCHULTZ: So here, John,
understand that here's the quantitative part of the

di scussion, and we're not relying heavily upon it.
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But we do present it, and in the sumary of
justification we say on the quantitative and
gqualitative features we agree that this is a way to
nove forward. And | wanted to go to Bill's point with
this slide up here, and that is with regard to the
eval uati ons as shown, if we ook at the filtered vent,
we see that, we do see that for the case where we go
to a very high frequency, two tines and four per year,
that we show a barely denonstrated benefit to cost
bal ance. But that does presune that we have done the
severe-acci dent-capable vent as well as the filtered
vent .

MEMBER STETKAR: The way that it's done in
the PRA is the vent works under severe accident
conditions, and it's just whether it's filtered or
not. So the PRA doesn't really, the risk assessnent
input to this doesn't really conpare three to one
differently. It's two plus three.

MR. MONNI NGER: The cost of the severe-
acci dent -capabl e vent are within the cost numnber for
the filtered vent.

CHAI R SCHULTZ: But |I'm|looking at the
benefits. The benefits associated with filtered vent
incorporate the benefits of the severe-accident-

capabl e vent; and, therefore, if you were to | ook at
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this sequentially, you would say that, yes, the cost
benefit evaluation for the severe-accident-capable
ventilation systemis shown here. But if you said |I'm
going to do, I'm going to do option two, then you

woul d get these benefits. |If you say you're going to
do option two, and then you say and in addition |'m
going to inplenment the filter, then the benefit you

get fromthe filter is the difference between what you

show here and the result with the severe-accident-

capabl e vent.

So really the bottom line for option
three, in conparison to option two, is that delta of
the benefit. In other words, half the benefit is
com ng fromt he severe-acci dent-capable vent, alittle
nore than half of it. So your |ooking at what am|
gai ning by doing the filter biases the presentation a
bit.

MR. MONNI NGER:  And part of that is in the
way that we nodeled it. Wthin our MELCOR and MACCS
nodel, we, for the good or for the bad, we only
assigned a decontam nation factor of 10 of the
resi dual release comng out of the wet well. So the
MELCOR analysis, simlar to the MAP analysis,
provi des, you know, a fair amount of fission product

scrubbing for that particul ar accident sequence. So
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our benefit there of the filter is only that
addi ti onal decontam nation factor of 10.

CHAI R SCHULTZ: So that coul d have been
assi gned a hi gher val ue.

MR. MONNI NGER: But then there's things if
you were to assunme that all the risk goes away, you
could do a sinplification where you would just take
nod zero and, you know, you could take all the risk
away, and the nunber wouldn't be significantly
greater.

MEMBER STETKAR: | think sonmewhere in the
report it says they | ooked at that and it still didn't
wor k out .

MR. MONNI NGER:  Yes, because that's the
way they do a lot of tinmes. They assune it's perfect.
But built in that perfect systemwhere we're assuni ng
the risk goes to zero is a high level reliance upon
what you believe the suppression pool tenperatures
are, the pathways, the depositions, the plate-outs,
you know, within the containnent.

CHAIR SCHULTZ: | just wanted to be
certainthat, asit's presented in the docunent to the
Commi ssioners, that it's clear that what i s shown here
is the benefit of both the severe-accident-capable

vent and the filtration added to that. |If |I'm going
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to | ook at passenger safety, | can buy seatbelts or |
can buy airbags. And if | buy both of them | m ght
be able to justify a certain anmount. But if I'm

| ooking at both of them together and then | | ook at
them individually, the seatbelts mght cost very
little and give ne a huge benefit and | nay not want
to spend the extra noney for the airbag.

MR. MONNI NGER: And that al so goes into
where our qualitative argunents and taking you from
option two to option three. So the next slide. So
the next slide, the things that are plotted aren't on
there precise. It's nmeant nore as a schematic to say,
nmental |y, what would it take, based on ny quantitative
results, what would it take to wal k me across the |ine
to be cost beneficial? You know, and these are the
two lines. This is the 15 mllion line and the 45
mllion line, and you could draw a $100 mllion |ine.
And based wupon the staff's current, you know,
guantitative anal ysis, you know, the CDF and CDF, what
does it take to nove fromthis point to above here or
above this line or above the $100 mllion line? What
is the strength, what is the value or the reliance
you're putting in those qualitative argunments to
nmental ly wal k you across that |ine?

MEMBER STETKAR: And on this, your
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previous slide and nost of the conparisons that are
made | ooks at, horizontally isn't shown on here, two
times tento the mnus five uptotw tinmes tento the
m nus four CDF. But if | take that two times ten to
the minus five and nove up, it says if the economc
consequences exceed, pick a nunber, sonewhere in the
range of $30 to $40 billion, even at the |ower core
damage frequency, it would show cost-beneficial. |Is
that the right way for ne to interpret --

MR, MONNI NGER: Yes.

MEMBER STETKAR: -- what |'m seeing?
Ckay. Thanks.

MR. MONNI NGER: And within the pervious
slide and this one, sone of the benefits for the
filtered vent would conme in if you were to ever
potentially goto the dry well venting, and we di d not
try to quantify that at all or at least include it in
our quantification.

So that takes us to our next slide, slide

15, our potential or our proposed qualitative

argunents.

CHAI R SCHULTZ: John, before you go
forward, | think this is a good tine for a break, and
| think it's a good place in the presentation. It

will give us sone tine to reflect on the quantitative

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

94

eval uati ons which we've heard and prepare ourselves
for the qualitative discussion. So | would like to
take a break now, and | would like to return at 3:25.

(Wher eupon, the foregoing matter went off

the record at 3:07 p.m and went back on

the record at 3:26 p.m)

CHAIR SCHULTZ: 1'd like to call the
neeting back to order. And, John, if we can pick up
where we | eft off, novinginto -- it |ooks |ike you' ve
got a different slide up where you'd like to start,
perhaps to introduce the connection between the
guantitative and qualitative anal yses.

MR MONNINGER: We did do a little bit of
bri ef caucusing, and there were two itens | did want
to nention prior to the qualitative argunents. You
know, up front, we talked about the Steering
Comm ttee, and just to nake sure the ACRS nenbers are
clear, the NRC Steering Cormittee, the Japan Lessons
Learned Steering Conmittee, fully supports option
three, recommendation three, the recommendation for
the filtered vents. They just have not weighed in on
t he specifics of the order yet. So, you know, we have
nmet several times with themto cover reconmendation
three, and the Steering Commttee fully supports

recommendati on t hree.
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The second topic, and, unfortunately,
Marty is not here, but with regard to this, we also
did an uncertainty analysis, and this was nore the
point estimate. But when one | ooks at the 95th, it
al so approaches, and that's within it. Your 5th and

95th percentile also --

MEMBER STETKAR: | was going to ask --
well, 1'lIl ask it now. | didn't see that in 5C, the
vertical differentiation. | saw the horizontal.

MR. MONNI NGER: W did do the uncertainty
anal ysis --

MEMBER STETKAR: It said that you did it,
but | didn't actually see any results from when you
did it because |I could at |east run out distributions

and see where you were on the horizontal axis in a

sense.

MR. MONNI NGER: Wl |, how about we'll get
that for the full comrittee and we'll bring it in and
we'll show t hem - -

MEMBER STETKAR: That woul d hel p because
| was looking for it and | didn't find it anywhere.

MR. FRETZ: Let's put that on the list to
di scuss tonorrow. That woul d be very beneficial.

MR MONNINGER: So then rolling into the

gualitative argunments, we identified 10, 11, or 12 or
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so. There's others that could potentially be

consi dered, and these are the ones that we put nore
wei ght on and they're discussed in the back end of
Encl osure 1. Many of these argunents, in the staff's
vi ew, support the notion of additional requirenents,
whether that's option two, option three, or option
four. However, some of these argunments woul d be

agai nst, some of these qualitative argunments argue
agai nst inposing additional requirenents, and we
wanted to include them for the Conmssion's
consideration. And we'll go through those in the next
several slides.

The first one, and this is the
preponderance of the staff's argunent, is the notion
of defense-in-depth, in particular for the Mark |I and
Mark |1 containnent designs. W do viewthese
contai nnments as being outliers than the rest of the
fleet within the U S., and the contai nment has al ways
been recogni zed as an essential elenment of the NRC s
defense-in-depth policy. They do have a very high
conditional containnent failure probability. And if
you |l ook at the accidents that did occur in Japan,
that's what our analysis over the years would have
predi cted al so.

The filtering, if one was to go with
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option three, it conpensates for the loss of the
contai nnment barrier. W believe that significant
fission products would be wthheld wthin the
filtering to essentially reach a conclusion that
defense-in-depth for the containnment has been
underscored. It also inproves confidence in
utilization of that so that operators coul d address
ot her chal | enges.

It's been di scussed t he noti on of operator
actions for filters or for venting systens versus for
cavity flooding, and it's true, you know that
operator performance is required for both. Wthin the
filter path, you could have a ruptured disk to make it
nore passive. But if you look at the PRA that the
staff did include within Enclosure 5C, there's a
change in the conditional containment failure
probability. And, you know, whether that nunber is
currently 0.8, 0.9, 0.95, wherever it is, the staff
di d an assessment with a manual venting systemor with
a passive venting system And even though the
reliability that the staff assigns to the passive
venting systemis significantly higher than the manual
venting system you still see CCFP out there of around
0.3 or 0.4. And what's that then is dom nated by is

the notion of operator performance for cavity
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flooding. W assigned a 0.3 to the failure for cavity
flooding in there. So if, you know, you can, as

i ndustry pointed out, you need both. You need a
cavity flooding systemand a vent.

MEMBER STETKAR: | w sh you hadn't brought
the nunbers intoit. | was going to wait and let you
get through this, but, sorry, you wal ked into it and
| mght as well say it now. Yes, indeed, you did.
Cavity floodi ng t hrough t he portabl e FLEX equi prment is
eval uated only during scenarios when the vent is
avai | abl e because, obviously, you need both. It's
difficult for nme, as ki nd of an ex-operator and peopl e
who have | ooked at energency procedures, to say that
if, if I"'man operator and |I'mfollow ng ny severe
acci dent managenent guidelines and |'ve opened that
vent manually, | pretty much know what I'mtrying to
do. Now, it's hard for me to understand now why |'m
very likely to fail to get the punp going. And in the
little nodel, they're treated as conditionally
i ndependent nunbers, 0.3, from sone SPAR HRA t hat
doesn't account for timng or dependencies or
anything. So this notion that, you know, operator
actions do not get flooding are an inportant
contributor | think it is an artifice of the way that

you did the analysis, quite honestly. If they're
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successful opening the vent, they mght be Iinted by
t he hardware of the punp, but that's a |l ot better than
0.3 failure. And that's where you get into the kind
of scenario-specific performance, if you want to call
it that, analysis of what's going on in these things.

MR.  MONNI NGER:  And then using that
nunber, that actually dimnishes the potential val ue
of the containnent vent. |f you were to use a higher
value for human performance, higher 1ikelihood of
success, it would have made the analysis even nore
positive. It probably would have --

MEMBER STETKAR: It woul d have nmde --
you're absolutely right there. | nean, when we get
into the PRA, I'"mgoing to discuss a couple of things
that are nore appropriate to discuss in that content.
You' re absolutely right. 1t would nake the vent | ook
better, but it would have nade the passive vent not
increnentally as beneficial as mght be inplied from
this analysis. This analysis is biased in a sense to
say that a passively-activated vent is the way you
want to go, and it's not at all clear to ne that
that's the appropriate conclusion. That's not in the
SECY paper, but it's hovering right bel owthe surface
in terms of when you start thinking about design

options. So there's two parts of the PRA in terms of
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what benefit do you get, vent versus no vent, filter
versus no filter. And then it's this passive versus
active or manual .

MR BETTLE: But it wouldn't be an
either/or, you know. You can have a passive, and you
can al so have an active.

MR. MONNINGER: Right. The staff has
proposed, essentially, parallel paths of passive and
then --

MEMBER STETKAR: 1'1l let you get back to
the --

MR. MONNI NGER: Ckay. So the next slide,
uncertainties. There's, of course, the known
uncertainties out there, and then there's the unknown
unknowns out there. W believe that the filter, in
this case, would go a long way to addressing
uncertainties, uncertainties wththe event frequency,
uncertainties associated wth the conseguence
cal cul ations, uncertainties associated with core nelt
progression, and uncertainties associated with the
econoni ¢ consequences nodeling out there. W did do
some studi es, we did do sonme anal ysis out there trying
to quantify sonme of these uncertainties, but they are
not exhaustive.

The next slide, international practices.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

101

A very high nunber or a very |arge percentage of the
nucl ear countries around the world have already
installed or have commtted to installing filtered
vents. You know, fromthe extraordinary neeting, the
nmenbers agreed to the statenent that nenber countries
should ook to the need for filtration strategies to
i nprove the contai nment performance.

| f you go back to the Conmission's SRMin
1993, they talked about one of the potential
gqualitative argunents that could be used is
consistency wth international standards. Now,
filtered vents are not an international standard.
There isn't an | AEA tech docunent or standard out
there that requires filtered vents. But,
neverthel ess, their consistency with what the rest of
the world is doing is one consideration in a
gual itative argunent.

MEMBER ARM JO. |Is that a very strong
consideration for the staff?

MR. MONNI NGER: No, our strongest one is
def ense-in-depth. You know, and, actually, our second
and third one is al so defense-in-depth.

MEMBER ARM JO  Okay. Well, | think
that's very inportant because | think NRCis a U S.

regul atory body. 1It's not, it doesn't have to go
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al ong.

MR MONNI NGER: W thout a doubt, that is
true, yes.

MEMBER STETKAR: John, and | don't know
the answer to this, do you know what the Russians and
the Chinese, what their position is regarding this?
When you say nost European countries --

MR DENNIG | think we sort of know but
not very definitively. W have heard about China from
a nunber of different sources about plants, to
filtered and non-filtered plants. The |ast thing that
we heard was that the decision was made to not build
plants inland and just build plants on the coast.
That was one way of handling this. Now, | don't, you
know -- we had heard that they were fitting filters on
new built plants, and we have seen pictures of those
filters. They will fit inside a building, actually.
They split it into two pieces. But the extent to
which they' re doing it and what their official
position is --

MEMBER STETKAR: | was just curious, you
know, in the context, kind of the high level --

MR DENNIG Yes, we don't know There
are WERs that have filtered vents on them \Wether

they're Russia, Wkraine. | think Ukraine still hasn't
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made a deci sion

MR. MONNI NGER:  The next slide, slide 19,
severe acci dent decision-nmaking. The three options,
options two, three, and four, we believe all of them
provi de enhanced potential for severe accident
managenment. The notion of using the existing reliable
har dened vent and putting a high-Ievel of confidence
by the operators in using it and post-core danage, we
think there are issues associated with that. And as
aresult, if you were to upgrade that systemto, as a
m ni mum a severe-accident-capable vent would all ow
operators to focus on other recovery actions at the
same tine. W believe the filtered vent systemis the
potential sinplest solution out there.

Wth regard to the performance-based
approach, option four, it could be also, as M.
Stetkar nmentioned, it could be integrated with other
efforts that are ongoing out there, though we do
believe or we would require, if afilter was required,
t hey woul d t hen have to incorporate that within their
energency operating procedures, SAMGs, EDMGs,
et cet era.

Emer gency planning. The NRC, as the third
tier of defense-in-depth, requires a robust energency

pl anning system And to a |large extent, the filters

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

104

or the severe-accident-capable vents or the filtered
vents, you know, one of the reasons why the benefits
aren't necessarily as high is because the rel eases are
occurring after the evacuation has occurred. So
there's a residual population of 0.5 percent that we
assume within the analysis that, for one reason or
anot her, does not evacuate. A lot of the dose cones
fromthe tine period fromwhen the popul ati on returns
hone.

So, anyway, we believe that thereis nerit
in looking at emergency planning and the benefits of
a filter for energency planning. There could be
di fferent protective action reconmendations issued if
one knew you had a filter, if one knew you had an
engi neered safety feature that you had a hi gh-Ievel of
assurance for scrubbing the fission products out of.
W believeit would facilitate emergency pl anni ng nore
than a potential severe-accident-capable vent. W
bel i eve there woul d be a higher | evel of assurance in
a potential release, a potential higher scrubbed
release conming fromthe filter than through the
unfiltered vent pathway.

CHAI R SCHULTZ: It's an interesting point
you rai se, John. | nean, it appears obvious, but I

think it's a good feature to docunment appropriately.
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So l'mglad it's included. Can you go back one slide
and just, looking at that second bullet, | was
interested in why, if you could go over it one nore
time why you chose the phrase that filtered systens
are the sinplest. The word sinplest struck ne, and |
couldn't figure why it was chosen.

MR. MONNINGER: |If you were to | ook at,
potentially, option three versus option four, the
cont ai nment has historically been viewed as a passive
structure. You know, containnent sprays are active.
Your contai nnent buil ding, your torus, your dry well,
your wet well, is essentially a passive structure.
You want it to isolate -- well, you know, a strategy
reliant upon cycling of valves, you' re fundanentally
changi ng your contai nnent froma passive structure to
an activel y-managed system

MEMBER STETKAR: John, you say it's
passive. |It's passive for design basis accidents.
They' ve never been passive in that sense for beyond
desi gn basi s acci dents.

MR. MONNI NGER Wl |, the notion has been
you open the vent pathway --

MEMBER STETKAR:  Ch, okay.

MR. MONNI NGER: -- but do you, you know,

do you open and close it, open and close it severa
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times an hour or nultiple times within a 24-hour
peri od?

MEMBER STETKAR | see what you --

MR. MONNI NGER:  You know, are you actively
noni toring containment pressures, suppression pool
| evel for flood-up, and then transitioning between wet
well venting to then dry well venting. |t becones
nore of a, | don't want to call it an active system
but it becones nore of an activel y-managed system - -

CHAIR SCHULTZ: | think that's a good way
to describe the difference that you' re proposing here,
that one is relying upon active approaches by the
operations crew, facility managenent, versus filtered
system In that regard, | understand the phrase
sinmple. Thank you.

MR. MONNI NGER: So we nentioned energency
pl anning, the potential to have different types of
protective action reconmendations. You know, to a
| arge extent, you know, energency planning, what are
t he weat her patterns, the wind blow ng, the rain,
etcetera. You know, the timng of venting would not
be as dependent upon the success of those if one had
afilter.

Hydrogen. Maybe the word "cl ean" here

will get us the sanme place as "sinple" in the other
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slide. [Inproves operator confidence in a clean
rel ease for hydrogen control. Both options two and
option three and nost likely option four also would

address hydrogen. You know, you want the hydrogen to
be renoved from the wet well and the dry well and

rel eased into the environnment to prevent any types of

t hreats.

You know, one consideration in here with
hydrogen i s the notion of the contai nment seals. And,
you know, for the hydrogen to be rel eased fromthe dry
well to the reactor building, there has to be hydrogen
there, but then there also has to be a forcing
function there.

And that also gets into the notion of
keepi ng your containment at elevated pressures and
cycling it. You know, the staff believes, to a |arge
extent, with the filters particularly, it could go a
| ong ways to addressing the hydrogen issue, the
hydrogen i ssue for the Mark Is and Mark Ils. |If there
was a filter there, you know, you could potentially
reduce pressure to close to anbient pressure and have
a high | evel of confidence that all your radionuclides
have been significantly held up in the filter, as
opposed to the long-term you know, holding up your

contai nment from 45 to 65 pounds or whatever, and
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havi ng that driving function for the hydrogen and t he
hi gh tenperature through your seals. So the staff,
you know, as docunented within the Conmm ssion paper,
we di scuss what we believe to be the benefits of an
appropriate system in addressing the hydrogen, the
Tier 3 hydrogen control issue. There's other
sequences out there, l|ike containnment bypass or 1|S-
LOCAs that we know within the paper we woul d have to
address to a |large extent.

This is one of the potential cons, the
severe accident policy statement that the NRC issued
inthe 1980s in response to the TM accident. The NRC
had an integration plan for a closure of severe
accidents, which include the IPE, the |PEEE, SAMGs,
i mproved pl ant operations, a severe acci dent research
program etcetera. And it tal ked about the generic
need, there was no |onger the view back then of the
need for additional generic severe accident design
features placed upon operating plants. You can argue
that what we would potentially be doing today with
options two, three, or four is counter to the severe
acci dent policy statenent.

MEMBER ARM JO  That's i ndependent of the
opti ons.

MR. MONNI NGER:  That's i ndependent, right.
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But you coul d al so argue what we did with FLEX and al
the other stuff is counter to this, also. But we
figured on --

MEMBER ARM JO. Yes, that's what |I'm
saying. So it's not really a factor.

MR. MONNI NGER: Yes. But we thought it
woul d be good to --

MEMBER SHACK: It occurs to peopl e nany
times that sonmebody should nmention this during the
di scussi on.

MR.  MONNI NGER:  The i ndependence of
barriers. The notion of a filter, we believe it would
m ni m ze t he dependenci es bet ween t he cont ai nnent and
the reactor coolant system W believe the filter
woul d provide a systemthat is i ndependent of the, to
a large extent, independent of what's going on in the
i ntegrated plant response.

MEMBER STETKAR But for it to be
effective, you still need to get water.

MR, MONNI NGER:  Yes, yes.

MEMBER STETKAR: So when you say
integrated plant response, | think of ways to get
wat er i n, regardl ess of whether they're piped intothe
plant or there are fire trucks. So it's not divorced

in that sense.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

110
MR. MONNI NGER:  Yes. Because wi t hout the

cool i ng systens, you' re subject toliner nmelt-through,
you' re subj ect to contai nment over-tenperature failure
or over-pressure, well, containment over-tenperature
failure or liner nelt-through.

Slide 24, we've | abeled this consistency
between reactor technologies. This could also
potentially be a con. Wen you | ook at NUREG 1150 or
sone of the various risk assessnments out there, when
you |l ook at the societal risk nmeasures, there's a
certain | evel of equival ence between the Bs and the Ps
and all of that, and it's sort of a washout with the
hi gher CDF versus a | ower CDF, a stronger contai nment
versus a weaker containnent. |If a filter is proposed
or is required for the Mark | and Mark |
contai nnents, you could say that's an inconsistency.
If they're all currently providing an equi val ent | evel
of safety, why are you nowrequiring a filter for the
Mark I's and Mark I1s? So that argunent coul d be made
out there. The staff, our thought is we recognize
that, but, given the high conditional containnment
failure probability for Mark Is or Ils and for
def ense-in-depth purposes, we believe it's the right
thing to do.

External vents. Not only do they
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potentially inpact the reactor sight, but they also
i mpact the local comunity. W believe a filtered
vent woul d avoi d t he nucl ear power plant contributing
significantly to the inpact, the other inpact in the
| ocal comunity follow ng external events.

The next slide, nulti-unit events. Wthin
our analysis, we assuned just one core damage event.
W didn't assune nmulti-unit events. |If you |ook at
sonme of the studies, sone of the results that have
come out of Japan, they tal k about the conplications
that occurred due to the failure of the contai nnent
failure, the reactor building s closure, with unit one
i npacting the response to units two and three. W
believe that if there was a potential filter there and
if the filter was successful, it would benefit the
operation's response to the other non-inpacted units.

CHAI R SCHULTZ: I'mjust struggling with
the word, with the choice of the phrase up on this
slide and in the previous slide, and there nmay be
ot hers, where we call it a significant advantage. O
course, the likelihood comes into play if we descri be
an event that affects the local comunity and so
forth, and then the vent would have a significant
advantage. It presunmes that the plant is in a

particular condition, and it coul d have a significant
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advant age, we know, for certain sequences but there
are many in which it could not have a significant

advantage at all. So I just, | struggle with the use
of the word in each of the qualitative eval uations.

MR. MONNI NGER:  And we'll go back and | ook
at that to see how we could be nore clear in our
intent, given the low |likelihood of the events.

CHAI R SCHULTZ: That's what strikes ne,
the low likelihood of the events. And in some cases,
it will not provide an advantage. A release wll
occur in any case, whether you have the vent or not,
the filter or not, as we saw at Fukushi ma.

MR. MONNI NGER:  And | guess the thought is
you can have failures in the vent pat hways, you could
have fail ures associated with providing coolingtothe
core debris on the floor or you could be in other
sequences, you know, bypass sequences or etcetera
But when you | ook at the entire spectrumof sequences,
we believe a filtered vent woul d provide a benefit to
a very high percentage of the accident sequences out
there for Mark Is and Mark Ils. You know, given that
the contai nment has a very high failure probability,
you know, then you cone in and what does the filter
vent do to decrease that high conditional containnment

failure probability? So we believe it would be of
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benefit to a significant nunber of sequences, a very
hi gh percent age.

CHAI R SCHULTZ: GCkay. |'Ill think about
t hat and cone back tonorrow.

MR MONNINGER:  Well, | think it's driven,
you know, by the failure of water to the cavity fl oor.
I f you were to assune water goes to the floor, then
all those sequences there, especially with the passive
one, goes to --

MEMBER STETKAR  That's true. O if it's

there to begin with.

MR MONNINGER: Al right. So I'll turn
over to --

MR. DENNIG Yes, |'mabout to get us back
on schedule. Slides 27, 28, and 29, | cannot see

anyt hi ng t hat has not been spoken about here before at
some extent and detail. And it's just a
recapitulation of things that you'll find in the CPIP
docunments and all that stuff. So rather than waste
your time on that, I'd like to just pick up at slide
30, if | ~could, please. And this, again, is a
recapitulation, and it's not newto anybody. But the
one thing that | did want to nention briefly was that,
in response to the Generic Letter 89.16, which did

di scuss prol onged SBO and did di scuss possible uses
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for severe accident mtigation, what that transl ated
into what the plants did was not SBO capable. And the
severe acci dent aspects were al so not incorporated in
the designs that resulted from the requests in the
generic letter. So that's all | had to say on that.

| get to talk about foreign experience,
whi ch John has already said does not play much into
our thinking. But --

MEMBER CORRADINI:  Can | -- | thought your
response to, if I heard that right, | thought your
response naminly to John about perfornmance-based was,
maybe | msinterpreted, is that the fact the Swedes
went t hrough a perfornmance-based t hi nki ng process and
came to the conclusion this was essentially --

MR DENNIG Yes, I'mgoing to go through
that. 1'Il go through that. GCkay. Wthin the paper,
you already read about the status of filtered vents
and regul atory basis in other countries. W did speak
with the fol ks that we nmet with about the downsi de of
havi ng an external engineered filtered venting system
and, before | forget them the inpacts of that and the
possi bl e unforeseen circunstances, if you will, were
appreci ated up-front and avoi ded by maki ng t he system
i ndependent of everything else. The FCVS does not,

for power instruments, piping, there's no reliance on
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any ot her system And that also allowed themto do --
the work to put the systemin was done in two regul ar
out ages. The outages weren't extended. And nost of
that work is the tie-in to the penetration.

And in ternms of the other downsides,
things |ike external events and tornadoes and
hurri canes and so on and so forth come up. And in
t hose cases, they either incorporated what they knew
at the tinme to be the nost extrene circunstance that
they wanted to deal with or they're revisiting that as
aresult of their stress tests. It's on a to-do |ist
for sone countries to go back and revisit earthquakes
and fl oods and icing and the rest of those things. So
they nmay have sone additional things that they're
goi ng to do.

So the next slide, please.

MEMBER SKI LLMAN:  Bob, before you go, on
that slide, the third bullet, how do they handle the
source termthat conmes fromrenoval of the cesiun®?

MR DENNIG In ternms of outside the
contai nment or --

MEMBER SKI LLMAN:  Ckay. Here's this box.
Maybe it's concrete, and maybe it's steel. And inside
that box, a regular core, 17 billion curies on the

fission product isotope curve, major, mgjor fraction
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of cesium 134 and -137, the operators repair. And so
there will be, eight or ten hours out, a huge anount

of cesium and it's potent. So what do they say about
the source tern? Were do you put this stuff?

MR. DENNIG The external filters are
installed in places that are already inaccessible or
made i naccessible or, failing that, there are shield
wal | s that are put up. Point Lepreau installed theirs
up agai nst contai nment and put seisnic and shield wall
on two sides and then on the top. So the source term
i s acknowl edged. There are provisions for getting the
stuff back fromthe filter back into the contai nment
when you' re done, when you're finished and when you
want to get it back. There's usually a drain line,
sonmetimes a punp to punp it back into the containment
so that it doesn't stay out there. So it's out there
for the necessary period. |It's in a shielded or
i naccessible location. Piping is routed such that
it's not a hazard, and there are provisions for
getting the source termback i nto the contai nment when
you're finished using the filter.

MR. BETTLE: Yes, that pretty rmuch covers
it. Mst of them have the capability of either
gravity drai ning or hopping back in conpartnments with

a shielded filter drain punps.
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MEMBER REMPE: I n one of these prior
neetings, we tal ked about changes to the operating
procedures to accommodat e t hese vents, and did we ever
hear back the answer to what specific things we
changed in the operating procedures?

VR. MONNI NGER:  From t he foreign
countries?

MEMBER REMPE:  Yes.

MR. MONNI NGER:  Yes. And the Cermans were
in wth Westinghouse, and we asked themthat question
and they said, well, we didn't, | guess -- so
West i nghouse bought out -- anyway, they said when the
various countries that they were representing either
as vendors or because they lived in Gernmany or
wherever, they said, well, we didn't nodel it just for
the filters, we had a whol e package of inprovenents
that were done for the plant. So we asked t hem what
was the change in risk for the filters, and we | ooked
at everything that was required, so it was nore of a,
| guess, integrated type response that the European
countries had. So the procedures would need to be
revi sed, but they're were advi sed t he procedures, not
just for the filters but for all the other things that
t hey require.

MEMBER STETKAR. So | think, actually, in
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timng, the filters were installed primarily in the
|ate 80s into the 90s, if | recall, in nost European
countries. And the SAMGZ, what you're tal king about,
Westinghouse was a |eader over there, weren't
devel oped wuntil the wearly 2000s really. So,
essentially, they al ready had sonet hi ng, you know, the
har dware - -

MEMBER REMPE: So has anyone stopped to
t hi nk about what changes will have to be accomvbdat ed
because of it and to avoid any adverse --

MEMBER STETKAR: That's why | asked the
i ndustry whet her they had thought about that.

MEMBER REMPE: Has the staff?

MR. MONNI NGER: Well, part of the order
says, Yyou know, you have to incorporate it into
operati ng procedures, and t he procedures were venti ng.
The preferential first pathway we woul d hope woul d be
the filter vent and then others. They are currently
in the process of revising the SAMa, and you woul d
expect that if a filter was required they would
incorporate the operation of the filter into the
SAMGs, and the NRC will be involved in the transition
bet ween the SAMGs, the European --

MR DENNIG Are you thinking in terns of

there is some way of operating this systemthat will
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make t he acci dent worse that we haven't antici pated --

MEMBER REMPE: Well, one of the things to
consider is adverse type of actions, opening it at a
wrong time for exanple or sonething or another, and
just was wondering if you started to think about that
yet or have thought about --

CHAIR SCHULTZ: The other piece of
uni nt ended consequences that operations involved or
diverted in sone fashion that's going to nmake the
situation worse rather than better.

MR. MONNI NGER: We asked the question, and
it's always conme back with they hadn't identified
anyone. | mean, one of the issues that you do have
with the boilers, of course, if you were to vent
through the filter, through the option four or option
two, is the loss of a non-condensable, and there are
i ssues, potential issues with inplosion of these
contai nments. You do have vacuum breakers, but the
vacuum br eakers woul d not be sized to nake up for this
| oss of non-condensables. |If you go into the EOPs,
currently there is a thing called the DWsIL, the dry
wel |l spray initiation limt. Fundanental within the
calculation of that limt is the nunmber of nolds and
non- condensabl es, and it assunes that, you know, you

know t he nunber of nolds, so you don't draw a vacuum
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on it. And there's been one or two people who
attended sone of our public neetings that did raise
this issue of negative containnment factoring, but,
other than that, | can't think of -- we have routinely
asked the question. The only one we've heard about is
t he negative contai nment pressure. But you currently
have that issue out there.

MR DENNIG Slide 32, please.

CHAI R SCHULTZ: Well, John, it's out
there, but if you' ve got sonething that woul d suggest
to an operator that, oh, we can go ahead and do it
because we've got a filter, and so the propensity may
be do it and perhaps at the wong tinme and without
proper attention.

MR. DENNIG | guess we shoul d think about
that, but the issues that came up at Fukushi ma were
the inability to vent was causing the problem and,
certainly, you know, not venting at the wong tine.
We shoul d think about that. And |ike John said, we
asked the question routinely, and the answer is that,
well, we've got this, we devel oped our SAMGs, the
SAMZ wor k, you know, the usual answer. And nobody
has said we've got to be careful with one of the --
you know, one of the negative things of this or one of

t he things you' ve got to | ook out for that we haven't
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gotten.

MR MONNINGER: A lot of it goes to the
initiation of some type of active cooling systemwhere
you woul d suck out your steamvery quickly, so there's
l[imts in there on the sprays or there would be a
potential limt in there on fan cool ers or sonething
like that. But if you were to vent and then shut it
off, you know, just the decay heat wthin the
cont ai nment should maintain that, but it would be nore
of a concern if you actively then went in and were to
spray a high, high capacity spray and real ly take out
your steam very quickly.

MR DENNIG Slide 32. | think you've
seen this slide before. Nothing much new. The point
| wanted to talk about was the third bullet. And the
way this develops in other countries is that they go
into the question of how can | make the contai nment
stronger and, in particular, with regard to over-
pressure and reduce the consequences of a release.
And out of that comes three basic functions. One is
fl oodi ng underneath the pedestal. The other is the
ability to continue to put water into flood-up, and
the filter containnent venting system which can be
used as feed and bleed with the systemthat puts in

the water into the containnent. That systemis
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normal ly the spray systemthat's run off of a snaller
punp. It's not used for decontam nation. |It's,
agai n, used for this cooling function. But the three
things work together. And in the case of the
contai nnment flooding and core debris coverage, they
put in an independent systemthat has its own piping
tubes. The only thing that they've used is the dry
well sparger and the spray and ring in the
containnment, and it's an i ndependent pipe that runs to
a fire systemor it can be hooked to a fire truck or
it goes to a dedicated diesel-driven punp. So that's
who t hey assure thensel ves that they have a reliable
source of this debris managenent.

So they did a filter contai nment venting
system whi ch opens passively and, in npbst cases, can
operate for 24 hours before it needs any kind of
attention. They always have a bypass with an active
capability. They have also the ability to isolate the
ruptured disk path if they want to keep the ruptured
di sk intact.

But in ternms of, you know, overall, they
view it as a severe accident managenent package for
t he contai nnent function. And so that's where we get
into, yes, everybody agrees that you have to have the

water in there eventually if you're going to do
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anyt hing, and that's how they approach it. So that's
slide 32.

Slide 33. | don't see anything newto
point out there. Slide 34. The Swedes started this,
and they have a rel eased performance goal, which is
the 0.1 percent of cesium and iodine from a 1,800
nmegawatt thermal reactor period, and that's t he source
term And you won't release nore than 0.1 percent of
that. That's the overall

One of the side conditions is that you're
not going to have a filtered vent that does any better
than the contai nnent does if you're not venting, if
you don't need to vent. That was anot her
consi derati on.

And then pretty nmuch, as best we can tell,
as best | can tell, that from that point in
devel opnent of the technol ogy, other countries have
pretty much adopted the external filters on a DF
basis. They specify a m ni num decontam nati on factor
for the vent path, and that's how they go at it.
That's all | have to say on that.

MEMBER ARMJO And this is a
decontam nation factor that's principally focused on
cesi unf

MR DENNIG Cesium iodine, and there are
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words, |ike in anything else, that would contributeto
a long-termdose returning populations. But it boils
down to cesium and iodine 131, | think is where it
goes.

And next slide. This is just the -- we
are interested inthe Mark I's and the Mark Ils and the
pressure suppression containments. That's what's in
the NTTF report, and that's what the history tells us
we should be interested in. And this just an
illustration of the popul ations outside the U S. for
t hose contai nment designs. W have 23 Mark |Is and 8
Mark Ils. Considering Mark | is Spain and the Mark
1l is also Spain, no FSDS decision -- Mark Is is
India, and Mark Ils is Mexico, and that's pretty all
| had to say on that slide, just to put that in
per specti ve.

And |I'm fi ni shed.

MR. BETTLE: Okay. M nane is Jerry

Bettl e. | work in the Containnment and Ventil ati on
branch. 1'mgoing to speak to a couple slides here on
Encl osure 4, the slide 36, Mark | and |l contai nnent

severe acci dent performance. The encl osure di scusses
the existing containnents, spray systens, flooding,
venting, as well as fr the existing containment

configurations. Wth decontam nation you can i nspect
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fromthe dry well spray through the wet well and what
t he performance is with the external engi neered filter
syst ens.

Al so, discuss the EPRI evaluation. In our
conprehensive report, we provided a little critique
there. And also tal k about past contai nment vent
actuation capability and early venting.

| guess |I'mtal king about early venting,
and it's cone up several tines. People talk about it
kind of like in tw time frames. One, before we
actually get to core damage to depressurization the
contai nnment, allowfor a low pressured punp injection
for both putting water onto the floor, as well as into
the vessel. But |ater, when you do start to drop
| evel through the core and you get hydrogen production
before you have a significant fission product
inventory containnent to get ahead of the ganme and
vent out a |lot of the non-condensable. The nitrogen
and the early part of the hydrogen production. So |
guess when people talk about early vent, it really
covers kind of two situations.

At the plant's existing guidance and the
energency operation procedures severe accident
managenment guides, and extrene danage nitigation

gui des prescribe multiple containnment vent pathways
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and use of portable punps for reactor and dry well
injection. Focus is where it should be: on preventing
core dammge.

Also, in Enclosure 4, we talk about dry
wel | sprays, how they perform for decontam nation.
The existing spray headers for the Mark Is and Mark
Ils are designed for, as been di scussed before,
anywhere from3,000 to 10,000 gallon per mnute. The
portabl e punps, the B5B requirenent was at |east 300
gal lons per mnute. The EPRI study assunmed a fl ow
rate of 500 gallons per mnute. Either of those, it's
basically the | ow hundreds of GPM You're really not
going to have spray in the normal sense of sprays as
far as the decontam nation useful ness.

MEMBER ARM JO Do you agree with the EPRI
conclusion that the spray part only inproves the
decontam nation by a factor of two conpared to just
getting the water on the floor?

MR. BETTLE: It's possible. | nean that
would be really hard to nmeasure. | don't think
there's been any testing to go with the particular
configuration of that kind of spray flow. Just as an
exanpl e there's one alternative source termeval uation
that was done for Mark Il. And although their spray

headers were like 61 feet up fromthe floor, they're
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only giving credit for 8 feet of free fall for the
droplets. They did scal e down about 50 percent on the
spray flowrate assunm ng that the spray at 50 percent
flowwould still be spray and still be affecting this.
But they cut it down.

| f you tal k about droplets size, if you're
j ust tal ki ng about garden hose type fl ow com ng out of
a nunber of nozzle heads, it's going to inpact the
surface and just be surface runoff pretty quickly.
And if you've ever been a Mark | containnment, that's
pretty tight there. You can't go very nany feet
before you hit something hard.

So it's going to be very low and it's
al nrost to the point |I guess where we pretty much
considered it negligible. Maybe it cools down the
structures. You see a little bit of that are played
out. You don't get revolatilization. It mght have
that kind of effect.

MEMBER ARM JO.  Unl ess you have the high
flowrates you would --

MR. BETTLE: You're not going to get much
to the contam nation. They do have a flow in there.
It does provide it. It gives a good distribution in
contam nation. It runs down to protect fromthe wall

nmelt-through and in a sense it's distributed inside
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containnment. At the flow rates, you do get 500
gal | ons per minute principal sub-cooling when it runs
down into the suppression pool.

MEMBER ARM JO. M question that I'm --

MR. BETTLE: | don't think it's the spray.
| don't think that you woul d necessarily even count on
decontam nation too fromthe actual spray in the air,

t he droplets.

MEMBER ARM JO.  Not if it's just dribbling
out .

MR. BETTLE: Yes.

MEMBER ARM JO  Yes, | agree with that.
But |I'mjust wondering. The systens there --

MR. BETTLE: Yes.

MEMBER ARM JO. -- and in the reports or
the briefings we had Cctober 3rd | was taken by Marty
Stutzke's bar charts for all these nod cases of
filtered versus unfiltered wventing through the
suppr essi on pool versus venting through the dry well.
The only case that stood out as really a bad news was
venting and unfiltered through the dry well.

MR. BETTLE: Yes.

MEMBER ARM JO. And so it kind of pointed
out the weakness in the system So why wouldn't it be

worthwhile to address how to solve that problem by
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either making the flow to the dry well sprays nore
reliable or a back-up systen? It's just a matter of
how you want to spend your noney. Wy wasn't that
eval uat ed or studi ed?

MR. BETTLE: In terns of actually
requiring enough fl owto nmake t he exi sting contai nment
spray headers work as effective decontam nation

MEMBER ARM JO | don't know what it would
cost .

MR. BETTLE: Thousands of gallons per --

MEMBER ARM JO | don't think anybody
studied it. And as sonebody said, "Well, we'll put in
different nozzles to do this. W'IlIl bring in the
bi gger punps.” How does that conpare in the cost
benefit with adding a filter?

MR. BETTLE: | don't think anybody has
suggested bringing in the kind of punps, the portable
punps. They kind of |lose their portable connotation
when you start getting several thousand gall ons.

MR DENNIG Oher places it wasn't a
tradeoff. It was both. | nean it didn't evaluate
that or the filtered vent. It was both. So | don't
think that they broke it out in other countries.

At the time of the generic letter, the

staff did tal k about using spray versus the val ue of
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covering the core debris. And the opinion then was
that the spray was not -- And again this was at the
low flows -- anything to be considered vis-a-vis what
you would get from eventually flooding and covering
the core debris.

MEMBER STETKAR: Jerry, when you say
feasible for portability, do you nean on a little red
wagon or?

MR. BETTLE: Yes.

MEMBER STETKAR: No, |'ve been in power
plants the size of a 3,000 gallon per minute
centrifugal | owpressure, not high pressure -- Thisis
a |l ow pressure punp -- would easily fit in this space
in front of us here. Easily.

MR. BETTLE: Right.

MEMBER STETKAR: So that's pretty portabl
if | have a decent sized pickup truck I think.

MR BETTLE: Yes, and in which case soon
you'd be locked into nmking sure you had sone
notorized ability to push it around. |[It's sonething
that three guys couldn't push very far around.

MEMBER STETKAR: Yes. | nmean if you're
thinking about Iliterally sonething that portable
you' re absolutely right.

MR. BETTLE: Yes, when you get down to
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t hat 300-400 gallon range that's the size a coupl e of
guys could muscle around if you needed to.

MEMBER STETKAR: You're right. Yes.
That's true.

MEMBER ARM JO.  No matter what we're
t al ki ng about spending tens of mllions of dollars and
I|"m just trying to find out is the addition of a
filtered vent to optinmum solution for every feet of
the Mark | and Mark Il or are there smarter ways or
different ways that would be better by upgrading or
i mprovi ng or protecting existing systenms that provide
t hat decontam nation function? And it |ooks like the
suppressi on pool does a great job of decontam nation
and the dry well apparently doesn't.

CHAI R SCHULTZ: Put the slide up

MR. MONNI NGER:  Ckay.

CHAI R SCHULTZ: So nuch so that if the
filtered vent were there it wouldn't provide much
extra benefit.

MR. BETTLE: Let's junp ahead to this
slide here. This conmes out of Brookhaven.

MEMBER CORRADI NI : Do you want to cone up
and use ny chair, Sanf

MEMBER ARMJO  No, I'Il squint.

MR. BETTLE: |If you have the ability to
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read this. |If you look at it, that's Brookhaven
Nat i onal Labs Technical Report. This is basically the
general understanding of the effectiveness of the
vari ous existing contai nnent decontan nation system
capabilities.

Up at the top, you have it when the core
is exited the vessel. |It's on the floor. That's why
you have the shall ow pool over the core debris. The
bottomtwo are what you're getting when the core is
still in the vessel. You can see there's a
consi derable amount of uncertainty as to what
decontam nation factor you'd get.

MR. DENNIG And that spray assunes 10, 000
gpm

MR. BETTLE: That's normal spray flow, not
the reduced flex style of spray flow. Mst of those
tend down towards defaulting down in the 10 to 100
range.

Now this didn't involve the EPRI study
with vent cycling to try to nmaxi m ze what you can get
there or get into naintaini ng substantial sub-cooling
in the pool for the pool decontam nation factor.

You go back to slide eight just talking a
little bit about what you get for decontam nation in

the pool. You start out with the relief com ng
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t hrough the safety relief valves into the T-quenchers
down near the bottomof the pool and starts out cool.
And everybody pretty much agrees you're going to get
a pretty high decontam nation factor.

The pool heats up. That will drop off a
little bit. The core comes out of the vessel and hits
the floor. Then flow fromthat is com ng down al
t hose great big down-com ng pipes that are sized for
the initial LOCA bl omdown. So you're going to have a
very mld discharge through those down-coni ng pipes.

And the bottom half of the suppression
chanber is going to be nore or less thernally
isolated. And you're just heating up the top half and
t he decontam nation factor is going to be very, very
mnimal at that point. And | think that's what you
ki nda see on that graph on page 40.

MEMBER ARM JO It's tine-dependent or
it's tenperature-dependent.

MR. BETTLE: Yes. As you progress to the
accident. You know, when you get down there. A pool
near saturation is not giving you a whole lot as far
as decontam nation and spray especially at very, very
lowflowrate sprays. |It's not giving you very much
Now this is pretty nmuch the accepted, expected

capabilities as far as for the system
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Slide 41. As was discussed in the
previ ous presentation, EPRI for the conprehensive
study pretty nuch a conputer nodeling feasibility
study. If | did this, if |I did that, as far as what
the inputs are. Wat kind of a decontam nation factor
could I get out of the contai nment of the containnment
systens as they work?

The enployable portable punp, the nelt
core analysis that the Ofice of Reactor Research did
assurmed the 300 gallon per minute because that's the
requi red mni mumcapacity. And the EPRI study assuned
500 gallons per minute. That does provide nmuch nore
t han you need for decay heat renoval.

Soit maintains quite a bit of suppression
pool sub-cooling. Miintains a reasonably good
decont am nation capability there.

They also in their strategy nmintain
cont ai nnment pressure elevated. | say elevated 40 to
60 pounds. That's above the -- right at the
cont ai nnent design pressure typically.

And they have to open the vent at 60 and
close it at 40 and have to naintain that pretty
rigidly to achieve a DF. (Qherwi se, they roll back
down towards the val ues you see on the chart on page

40.
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This places a lot of reliance on
i nstrumentation for contai nment pressure, contai nnment
wat er | evel, suppression chanber water |level and in
the operator actions. There was some nention that,
yes, you could put in sone sort of automated relief
val ve or automate the control of these vent valves to
open and cl ose them precisely on schedul e.

However, you al so have to be maintai ning
an accurate indication of what the containnment
pressure and | evel are to achieve it. So you're
utilizing the system But you' re kind of walking a
little bit of a tightrope in that you get off that
managenment schedul e for the containnent. Then your
decontam nation factors will roll back down
consi der abl y. So, as far as its feasibility, at this
point, we don't see that it necessarily has a high
i kelihood of a successful inplenmentation.

And that cones to the --

MEMBER STETKAR:  Jerry.

MR BETTLE: Yes.

MEMBER STETKAR:  Come back to the question
t hough how do t he European severe acci dent managenent
gui del i nes address that issue. Do they sinply open it
and keep it depressurized or do they cycle it and keep

it --
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MR. BETTLE: For the nobst part, they just

open it and | eave it open.

MEMBER STETKAR:  They just |eave it open.

MR. BETTLE: Yes. | nmean they have the
capability of closing it if for some reason they
wanted to cl ose.

MEMBER STETKAR: They don't use it.

MR. BETTLE: And obviously when they
regai n power in other design systens, they'll close it
up and start cooling contai nment otherw se.

MEMBER STETKAR  (Okay. Thanks.

MR. BETTLE: And there are a couple other
things in going with that when you open it and | eave
it open. |If you start out with inerted containnent,
you're constantly pushing out onthis line. |If you go
into a sequential cycling a vent valve and you have
100- 150 feet, maybe plus, of this piping, you close
it. It's going to have a m xture of steam of hydrogen
in there and the system is going start condensing.
You're going to wind up with a flammuabl e expl osive
m xture being recreated repeatedly in this line.

MR. MONNI NGER: | think another question
that cones up is the end state if you were to have an
accident. There was a lot of interest especially in

Fukushima for iif there was a safe shutdown or
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what ever .

But what is the end state that you want?
How | ong would you be relying upon the contai nnent
vent cycle? The analysis may be an artifact. They
keep it at 72 hours. Wat kind of interest or
pressure would there be put in that first day, that
first three days, that first week, to take away that
chal l enge to the contai nment?

It is over contai nment design pressures,
the tenperatures, your containnent penetrations are
| eaking, etc. Is it a long-termsuccess fact?

VR. BETTLE: The other thing of
mai ntai ning the pressure high is that especially in a
Mark | you know you have a heat source in there.
You're going to have sone residual in the reactor
vessel putting flowin through spray headers. They're
down wusually at the transition to the spherical
section. You're not really providing that nuch
cooling to the upper head. So any penetrations there
t hat woul d be susceptible to heat are probably getting
wel | above their design tenperatures and nmay be goi ng
into | eak excessively at, let's say, design pressure.

MR. MONNI NGER.  The next enclosure to the
draft Commi ssion papers, Enclosure 5, we have it

divided into Enclosure 5A, B and C for the MELCOR
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MACCS and PRA suctions. This was worked on by the

NRC s Ofice of Nuclear Regulatory Research. They
were integral to the entire project, not only the work
with ME' s enclosures, but the qualitative analysis,
t he work throughout the Comm ssion paper.

MELCOR, we had a half day session on that
in Septenber and then an additional discussion in
early October. And one of the interests fromthe ACRS
was a copy of the MELCOR report which we have
provi ded.

This is just the sunmary of the approach.
W used t he SOARCA nodel i ng, the acci dent sequence as
we | ooked at the long-term Station Bl ackout.

W | ooked at various mitigation actions
whether it's providing cavity flooding through the
core spray systemor the dry well spray system And
we also did a series of sensitivity analysis. This
wor k was done by Sub Basu who is here in conjunction
wi th Sandia National Laboratory.

One thing | would like to nentionis this
notion of cavity flooding. |It's discussed within the
paper and the staff's current view or the current
position that we docunented in the paper is it's a
current requirenent.

| f you |l ook at 50.54(hh), it tal ks about
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the need for mtigation neasures post 9/11 and t he NRC
has a reg guide out there and that reg guide then
endorses the NEI docunent. That NEI docunent

di scussed the need to provide cavity to the dry well
fl oor for core debris cooling.

MEMBER SHACK: But doesn't it allowit to
go to the pressure vessel also? It's an or, isn't it?

MR. MONNI NGER: Yes. It assumes if you
nmelt the core cones at the bottom of the vessel --

MR DENNIG If you nelt through it, it
wi |l break through.

MR.  MONNINGER: But there were some
statements whether that is viewed to be a current
requi renent or not. Wthin our reg analysis, we have
taken credit for that being a current requirenent. A
statenent was nade that plants would have to | ook at
that and have to do that. The staff at |east on the
team here used that as being a current requirenent.
So it either is or it isn't.

And for one case if we go back and we say
that it is determned that it isn't, we would then add
that al so within the proposed order. So it is either
currently required by 50.54(hh) or if it isn't
currently required you would see that within the

order. | just wanted to clarify that.
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MEMBER REMPE: John, | know we asked for

this report and the version that we got on the 26t h of
Cctober is amark-up. So | realize it's a draft. And
maybe these things have already been fixed. But I
appreciated the fact that the staff has gone through
and tried to explain sone things that are counter
intuitive, the calculation results. But | did just a
qgui ck scan and there are sone typos in there stil
with respect to some figures and having numnbers

m sl abel ed.

MR. MONNI NGER:  Ckay.

MEMBER REMPE: But al so | woul d encourage
t hat soneone go through and think a little bit nore
about non-intuitive results.

For exanple, Case 2 and Case 6 shouldn't
have any differences in results presented until the
vessel fails because we're tal king about core spray
and yet | did see sonme differences. So sone things
like that | think before this is final | hope will be
attended to. But then maybe they' ve already been
fixed. | know you guys are all fishing as hard as you
can.

MR. MONNI NGER: No, that's a good comrent
and we' Il definitely go back in it.

The next slide, slide 43, it's been
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nmenti oned several times by the industry and NRC st aff

that you need to water on dry well floor to provide
liner nelt-through. That was one of the observations
com ng out of the Containment Performance | nprovenent

Programin the " 80s, the Theofanos work at University

of California Santa Barbara in the "90s, etc.

So it does various things. It prevents
the liner nelt-through and would al so scrub fission
products. The venting whether it's option 2, 3, or 4
woul d prevent overpressurization failure and that you
do need a combi nation of both for success.

I n Encl osure 5b, we discussed that at the
Cctober 34rd neeting. And that's the MACCS
calculation. This summarizes the various outputs that
we use fromthe MACCS codes. These are the typical
out puts that are cal cul ated and we use themwi t hi n our
regul atory anal ysi s.

MEMBER STETKAR:  And you did vary the

econonic costs associated with those outputs over

ranges.
MR. MONNI NGER:  The economi c costs?
MEMBER STETKAR: That's ny question about

what did you do on that vertical axis. |In your plot,

it shows the break even.

MR. MONNI NGER: Yes. So go back to --
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MS. GHOSH: | think it tal ks about --

CHAI R SCHULTZ: Go ahead and identify
yoursel f, Tina, please. Thank you

M5. GHOSH: This is Tina Ghosh fromthe
Ofice of Research. | think you' re tal king about
Marty Stutzke's analysis. |Is that right? You're
| ooking at the -- | see on your conputers. Are you
| ooking at the event tree that he's --

MEMBER STETKAR: No, |'m | ooking at -- No,
the event tree don't | ook at my conputer.

M5. GHOSH:  Ckay.

MEMBER STETKAR: |'m | ooking at ny
conmputer. You don't have to | ook at my conputer.

Don't presuppose what |'m asking.

M5. GHOSH: | apol ogi ze. Let ne back up
here.

MEMBER STETKAR:. No. It's Marty -- The
event tree that |I'm looking at just sorts out the

| ogi cal conbinations of things. But within that |ogic
structure that analysis was done let's say to
investigate wuncertainty on what [1'Il call the
hori zontal scale on this plot of varying core damage
frequency by a factor of 10 higher fromthe nom nal 2
X 10°. And that showed that you barely made it into

t he cost beneficial range at the costs associated with
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t he nom nal MACCS 2 anal ysi s.

My question is | thought that | read that
an uncertainty analysis or whatever you want to cal
it, sensitivity analysis, was done to vary the costs
whi ch woul d be fix somepl ace on the horizontal scale
and vary it vertically. And | was curious if that was
done. | asked you before. What range was associ at ed
or was the basis for that variation? Wat was it not
done?

M5. GHOSH: As far as the econom c costs
that MACCS cal cul ates, those are determnistically
cal cul ated based on the scenarios that we ran. So,
for exanple, in the enclosure we tal k about the eight
cases that we ran with the filtered and unfiltered
venting or no venting for sone of the cases. For each
of those cases we have a deterministic econom c cost
cal cul ated by MACCS which is actually the average of
t he weat her child (phonetic).

MEMBER STETKAR: | understand that.

M5. GHOSH:  Yes. And then Marty on top of
that added an uncertainty -- Well, | think John is
going to get to that in the next enclosure. Marty
tried to look at  holistically conbining the
uncertainties across all the different pieces of the

anal ysis and he added in an error factor to the MACCS
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outputs. So maybe that's what you're tal king about.

MEMBER STETKAR  That's what |'m asking
about .

M5. GHOSH:  Yes.

MEMBER STETKAR: That's what |'m
characterizing in this sinple sense an uncertainty on
the vertical axis here.

M5. GHOSH: R ght.

MEMBER STETKAR: | know exactly what he
did in terns of addressing uncertainties on the
hori zontal axis.

M5. GHOSH. So he did that post of the
MACCS out put .

MEMBER STETKAR:  Ckay.

V5. GHOSH: So MACCS gave a determnistic
nunber. And then he added an uncertainty factor on
top of that.

MEMBER STETKAR:  Ckay

MEMBER SHACK: But you did the cost for a
singl e econom ¢ cost and basically a single site.

M5. GHOSH: That's right.

MEMBER SHACK: A fixed cost, a fixed
popul ati on.

M5. GHOSH: That's right. It's a

determnistic cal cul ati on based on t he site
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MEMBER STETKAR: She punted it back to
you, John.

MR MONNINGER: | know. And the table's
not in here. And this is the version --

MEMBER STETKAR: No, it's not.

MR. MONNI NGER: -- that you guys have

also. And | do recall --

MEMBER STETKAR: There are words in there.

| didn't do the word search. There are words to say
and Tina just said there's an i npression that that was
done.

MR MONNINGER: So for the various
paranmeters whether it was CDF or whether it was
oper at or response what he had was best estimte. And
then they assigned a distribution, etc. | don't
recal |l --

MEMBER STETKAR:  But all that that does is
change the split fractions if you call it that --

MR MONNI NGER:  Ri ght.

MEMBER STETKAR: -- for the different

sequence frequencies in this event tree that | amnow

| ooki ng at.

MR MONNINGER: And | don't recall him
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assigning anything |like that to the econonic
consequences.

MEMBER STETKAR:  Ckay.

MR. MONNI NGER: W can't get back.

MEMBER STETKAR:  Yes, because | thought |
read the words in there sonmewhere that that was done.
And it if wasn't then | msread the words sonepl ace.

MR. MONNINGER | nean at one tinme | think
the base case we had a table in there conparing the
base case offsite costs versus other hurricanes out
t here.

CHAI R SCHULTZ: Could you bring that back
tomorrow, John? So we can see if there are any
addi tional information. Because | don't think we have
that detail in what we were provided in 5B.

MR. MONNI NGER: Ckay. We were on slide
44. These are the outputs that Tina tal ked about and
we'll cone back and we'll address whether there was
uncertainty anal ysis done that included the econom c
costs. And these are the insights or results fromthe
cal cul ations. Essentially there was no pronpt
fatality risk cal cul at ed.

The level of exposure was too lowto
incur. So therefore the latent cancer fatality risk

is one of the nmetrics out there of interest. I n
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addition, we | ooked at |land contanination being the
shine from cesium137. And there was a | ot of

di scussion within the past neeting and actually within
t he paper of the various correl ati ons between the
decontam nation factor and the help effects or
econoni ¢ consequences where | and contamn nati on being
super-linear or sub-linear. And that's discussed
within the report.

Slide 46 summari zes the PRA work that was
done by Amarti. Condition contam nation failure
probability, the NRC, our SPAR nodels basically have
the limted level 2 that stop at LERF. They don't
| ook at t he pool condi ti onal cont am nati on
probability.

So we went back to the IPE reports and
al so we | ooked at the |icense amendnent suppl enental s
submitted by industry for the integrated | eak break
test. And generally that information shows high
condi tional containnent failure probabilitieswhichis
still reflective of NUREG 1150 sonmewhere in the 0.7
0.8, 0.9 order.

W also |ooked at insights from SAVA
anal ysis and how the SAMA analysis had or had not
evaluated filtered vents. As was nentioned earlier

today, all the past NRC analysis for filtered vents
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have historically showmm them to be not cost
beneficial. And that also cones out of the results
fromthe SAMA anal ysi s.

Marty discusses his technical approach
results in wuncertainty analysis which we'll get
addi tional information for you.

M5. GHOSH. John, this is Tina Ghosh again
fromthe Ofice of Research. | would just point out
there's a couple of tables in the Enclosure 5c that
expl ain what Marty did with respect to the uncertainty
for the cost consequences. Then the table -- | m ght
have a slightly ol der version of the enclosures but
100 percent sure of the table number. But in the
version | have there's a Table 12 called "Uncertainty
Distributions" where he explains for all the
consequence netrics what he did.

And then there is a figure for offsite
cost risk which shows essentially the error bars, the
point estimate nmean, the 5th-95th given what he
assigned in the table for the uncertainty
di stri bution.

MEMBER STETKAR:  Just to clarify things,
Tabl e 12 are uncertainty distributions that primrily
except for the last line in it affect the split

fractions in ternms of sequence frequencies.
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There is a line in nmy version of Table 12
t hat says "Consequences” under "Mean Value." It says,
"Per Tables X-7 and X-8." | couldn't find those. And
it's alog normal with an error factor of 10.

But | don't know what that neant. And
t hen, yes, indeed you can see uncertainty bars in the
final figures with things in them But it wasn't --
| looked. | couldn't really find those. |'mnot sure
what those tables X-7 and X-8 are, John.

MR. MONNINGER: We'll have to get that
information on that.

MEMBER STETKAR:  Thank you.

And then as Tina nentioned, the plots at
the end of Marty's work, it summarizes. W |ook at
t he base case going to Option 2 or Option 3 or Option
4. And we | ook at the change in the person dose and
the change in the offsite cost. And we quantify al
t hose and convert that into a dollar value. And you
look at the benefits +then for your proposed
nodi fi cati on.

MEMBER STETKAR: John, one quick and I
don't want to take up too much tinme because | know
we're getting tight on tinme here. So rather than
goi ng t hrough speci fic exanples, as | went through the

whol e PRA section and | ooked at the numbers, | cane
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away with kind of two conclusions. And that is that
in sone cases it seens that the nodel that was used
may have sel ected so-cal |l ed conservative values -- |t
m ght be human error probabilities. M ght be
equi pnent reliabilities -- that because of the val ues
that were used effectively showed |ess nunerical
benefit to event or event with a filter than if
perhaps nore realistic or |ess conservative val ues.

And now I' mnot tal ki ng necessarily about

the uncertainty analysis. |'mtalking about sliding
that uncertainty range linearly along a scal e of
conservativeness if you want to call it that. That

doesn't particularly affect your overall conclusions
in the SECY paper because you' re naking the
gual itative argunents.

The other part and | nentioned this
earlier is there is | believe probably an unintended
but there is a bias that tends to point toward a
passively activated filter vent versus a nanually
activated vent.

And there are couple of exanples that if
we had nore tinme I'd kind of walk you through them
But they're a little bit convoluted. It's | think
anot her sense where perhaps conservative val ues for

t he purposes of SPAR nodels for one purpose m ght not
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necessarily give you the appropri ate perspective from
this type of application.

| nmention the one in ternms of coupling,
sayi ng, that given the fact the operators successfully
opened the vent. Wiy are they not very good about
lining up the flooding capability. And there's at
| east one other or two others that sort of work that
way.

MR, MONNI NGER:  Yes.

MEMBER STETKAR: There are two. That
doesn't affect the conclusions of the SECY paper
because right now t he SECY paper doesn't say nmake it
passive. Mke it active. Do not make it active. So
not seeing how the orders are going to come down, it
could affect that.

MR. MONNI NGER: At risk, so ny thought
though is if you | ooked at the failure we assigned of
0.3 for the manual venting versus 0.001 for passive
that's significantly a higher reliability for the
passi ve.

MEMBER STETKAR: It is.

MR. MONNI NGER: But then when you | ooked
at the probability of a venting it only goes down by
a factor -- by 20 percent. So | would have thought to

me it undersells the val ue as opposed to oversells the
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passi ve venting.

MEMBER STETKAR: It undersells --

MR. MONNI NGER: Because it shows that
there's not much of a difference in the breakdown of
the containment failure node. So its venting is 47
percent for nanual. The containnent release is
through a filtered vent is 47 percent if it's manual.
And it's only 67 percent if it's passive on Table 9.

So you only get an increase in 20 percent
for the venting --

MEMBER STETKAR: I n those absol ute senses,
you're right.

MR, MONNI NGER:  Yes.

MEMBER STETKAR: There's not a big
absol ute difference.

MR. MONNI NGER: Right. And the reason you
get that is because the stuff still goes to I|iner
nel t-through of 28 percent. And that's driven by the
0. 3.

MEMBER STETKAR:  That's driven by the 0.3
of not getting the water in.

MR. MONNI NGER R ght .

MEMBER STETKAR: Wi ch might be close to
zero. Well, not zero because the hardware.

MR MONNINGER: And it would show a
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significantly greater benefit for venting and passive

venti ng.

MEMBER STETKAR: It would show a greater
benefit for venting. It mght show a greater benefit
for manual -- less of a difference. G ven the fact

that the difference for passive versus manual in an
absol ute sense is not very large, they m ght not be
even that small a difference if you want to think of
it that way. If you |ooked at manual with a
conditional high probability of getting the water in
limted by whatever nunber you stuck in there for the
har dwar e

MR. MONNI NGER:  And we can get back to you
tomorrow norning on this.

MEMBER STETKAR: As | said, in terms of
the SECY paper itself, it doesn't affect the
concl usi ons.

MR. MONNI NGER R ght .

MEMBER STETKAR:  You know, your
recommendation within the context of the SECY paper.
But the followon in terns of enphasis on nanual
versus passive systens, actively managed systens
rat her than passive systens, it coul d have a secondary
ef fect.

MR. MONNI NGER: Whereas we coul d have
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tried to do some of these things nore realistic or
best estimate. W tried to take out any type of
ammuni tion that could be used against the staff for
stretching the case for it.

MEMBER STETKAR  You know, | originally
t hought of that.

MR. MONNI NGER: Yes. W accepted that
it's not cost beneficial. W could nove it up but we
knew it woul d never cross the threshol d.

MEMBER STETKAR:  Ri ght.

MR. MONNI NGER: So as opposed to argunents
back and forth just say "This is what it is. W
believe our qualitative argunents are significantly
strong."

MEMBER STETKAR: And in a sense,
nunerically | agree with you. But | think that the
net effect of the numerical part of the PRA suppresses
the benefit of the vent and the filter.

CHAI R SCHULTZ: But it wouldn't drive the
concl usi on.

MEMBER STETKAR: It wouldn't drive --
don't think it could nake the nunber.

CHAI R SCHULTZ: Right.

MEMBER STETKAR: | don't think you could

cook the nunbers if youwill in a way that would drive
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you at least in terms of the frequency of the event
scenarios. Now the uncertainty -- You know, the other
part of the problem that | raised earlier, the
uncertainties, where the nean value of the cost, the
econoni ¢ consequences, and the assessnent of the
uncertainties around that, could nake a difference.

MR MONNINGER: | think if you | ook at the
SAMDAs when they do the sinplified analysis to
elimnate all riskit's maybe $3 mllion or $4 nmillion
or so that the typical plant can spend to cone up with
the perfect plant to elimnate all risk.

MEMBER STETKAR: Even that, you don't nake

MR, MONNI NGER:  Yes.

Slide 48, Stakehol der Interactions, we've
had significant public neetings, a very good i nput
fromthe nuclear industry, public interest groups, in
person and via phone. W've also had witten input
that the staff has considered within its assessnent.

CHAI R SCHULTZ: John, | know you' ve got
some nore slides to present including some di scussion
of ACRS comments and give and take there. | think
gi ven our schedule on the neeting, 1'd like to pause
here for the opportunity for public comment. And then

come back to your presentation
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And in that regard as | nentioned at the
begi nning, we did have a request for time for oral
statenents from M. Paul GQunter. And | wanted to
provi de that opportunity first. Then we wll have
opportunity for other nenbers of the public who would
i ke to make comment.

MR. GUNTER  Paul Gunter with Beyond
Nuclear. And |I'm going to pass.

CHAI R SCHULTZ: Thank you, Paul.

Are there other nmenbers of the public in
the neeting who would like to nake conment in the
neeting roon? And while we think of that, Antonio, is
the |line open?

MR DIAS. It should be open.

CHAI R SCHULTZ: Check on that, please.

Anyone el se here present that would |ike
to make coments?

(OFf the record conments.)

|'dlike to check and see that thelineis

open.
PARTI CIl PANT: |'m here. Can you hear nme?
CHAI R SCHULTZ: Thank you. W can hear.
PARTI Cl PANT:  Ckay.
CHAI R SCHULTZ: And so know ng that the
line is open, I'd |ike to ask anyone on the line is
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they would like to nake a coment. Pl ease introduce

yoursel f and nmake a comrent for the benefit of the

neeti ng.

(No verbal response.)

| hear no volunteers for conmment. And
hearing none I'Il close the public comment section of

the neeting. He's had an opportunity certainly.

And so therefore, John, we wll return
back to your presentation. Thank you very much

MR MONNINGER So it was a very good,
dynam ¢ stakehol der engagenent, a |lot of interested
parties out there.

Slide 49, Enclosure 7, the draft orders
whi ch the ACRS does not have a copy of. Sonme of the
considerations is the proposed inplenentation date.
The current order out there requires industry to
provi de an integrated plan by February 2013 and then
full inplenentation of the reliable hard vent by EA-
12-050 by two refueling outages or Decenber 31, 2016.
So we are currently looking at assessing that
i npl enentation date. If we were to go with option B
or option 2, the seal ed acci dent capabl e vent, is that
still a realistic schedule? If we were recomend
option 3, a filter vent, or if we were to reconmend

option 4, the performance-based approach with option
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2 tagged in there.

Some of the things we're | ooking at is the
i npl enentation date. W would propose simlar to the
other orders to provide high level technica
requi renents. Followed that up with a series of
neetings with stakeholders to develop a guidance
docunent that woul d be endorsed.

CHAIR SCHULTZ: From what you j ust
descri bed, John, you indicated that you were going to
provi de sonme el enent of schedul e expectation for each
of the options or focusing on two and three?

MR. MONNI NGER:  We have sone --

MR DENNIG W have draft orders for al
of them

MR. MONNI NGER: Yes, we would just have
draft orders for two and three. And then four would
be a potential rul emaking. And what we talk in there
i s that rul emaki ngs, especi al |l y performance-based, the
time franes are typically pretty significant. So we
think it would definitely have an inpact on the 2016
date for any rulemaking for the performnce-based
appr oach.

The filter vent was tied to the reliable
hard vent. Both of these issues are Tier 1 issues

whi ch t he Commi ssi on has est abl i shed an expect ati on of
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conpl eti on by Decenmber 31, 2016.

Wth that said, we do recogni ze that any
potential order, be it recomrendation two or three,
woul d be one year after the first order. Does it make
-- Is there logic there to keep the current schedul e
or is there logic there to provide sone anmount of
additional tine?

CHAI R SCHULTZ: Thank you.

MR. MONNI NGER:  The bigger factor of
course would be the filter vent. It could be a
significant plant nodification.

Slide 50, sone previous ACRS questions
that we had. There were questions about the particle
renmoval capabilities beit for the filter vents or for
suppression pools or sprays. The particle sizes,
there's a distribution of sizes. There is | guess a
zone in there which historically researchers have
identified difficulties in renoving particles of that
particul ar size. Mre recently, the presentations and
t he discussions that we've have with the various
vendors out there of filters, they discuss this issue.
And they discuss testing for these difficult-to-
capture particles.

We believe it's a known issue out there.

It's not just for the filters. |It's for the
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suppression pool. It's for the sprays, etc. And they
are explicitly trying to address this issue.

MR DENNIG Yes, | think the way I
understand it is if you have a really good perfornmance
from a pool and you' ve alter the spectrum of
particles, what gets to a filter is then a
di stribution at the I ower end and nmuch nore difficult
to nove. So the size-specific efficiency of filter
you woul d expect to not be so good.

It's prem sed on the pool doing sonething
in the first place to change that spectrum But in
t he di scussi ons we' ve had, the efficiency for the sub-
mcron particles are not 100 percent or 99.9, but
they're high. They' re represented as being high in
that there are test results that denonstrate that.

And as John said, the rationale for
pursuing Venturi scrubbing was for sub-mcron
particle, for efficient renoval of sub-mcron
particles.

And there is this three levels within the
wet scrubbing system There's this |arger portion of
it wwth the Venturi and then there's the cool portion
of it and then there's the netallic fiber portion of
it. And those are given different DFs for different

size particles. | don't know how that adds up.
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CHAI R SCHULTZ: It seens to ne that that

adds up to a pretty conplication specification is one
were to sit down and wite it for a nunber of plants
that are designed differently and have different
capabilities and essentially with regard to severe
accident mtigation. But that's just a quick view.

MR DENNIG | think we were to
concentrate --

CHAIR SCHULTZ: But it sounds very
conpl i cat ed.

MR DENNIG -- on cesium and iodine that
gives us an idea of the particle sizes.

CHAI R SCHULTZ: Yes.

MR DENNIG And we can | ook at testing
for that distribution of particle sizeto seeif there
isasignificant roll-off inthe DF. Usually, cesium
distribution is, the average is 1.0 to 1.5 mcrons.
And it's alog linear distribution that's input. And
we know about this issue. But we believe it's been
addressed and we would follow up to |ook at the
testing to make sure that that is the case.

CHAI R SCHULTZ: GCkay. | guess the other
way | could phrase ny feeling based on what | heard
you say is that you just described a research program

and that research program mght take a long tinme to
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do. And it didn't match up with John's schedul e.

MR DENNIG \What |I'msaying is that I
think the research program has been conpl et ed.

CHAI R SCHULTZ: Ckay.

MR. DENNIG Basically over the last 30
years. And it's a matter of auditing that material to
nmake sure that the representations and the statistics
and the slides and the discussions we've had are
verifiable in the test data.

CHAI R SCHULTZ: | appreciate that. Thank
you.

MR. MONNINGER: Slide 51. The results.

A question that was raised regarding the inpact of
nobl e gases on site operations. This issue was raised
in connection with the staff's statenents that there
may be a higher |evel of confidence or | won't say a
hi gher frequency of venting. But if the operators
bel i eve that they have a good systemthey nmay be nore
likely to use it.

If that then is the case, what is the
i npact on site operations, personnel within a control
room etc. from noble gases and, in particularly,
heavi er-than-air nobl e gases?

W engaged our Radiol ogical Protection

branch and basically said, "lIt's a big function of the
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weat her." Traditionally, where these releases were to
occur at the top of the stack, the wind velocities,
the stabilities, etc., a typical rel ease would have
little to no inpact from typical neteorologica
condi ti ons.

Where it could potentially have an i npact
woul d be for the unstable, the inversion | guess, of
weat her, wherein the rel ease woul d be a push down onto
the site. Gven the control room suite of buildings,
etc., the staff thought that there woul d be shi el ding
available to the operators and a rough |evel
assessnent we didn't believe that it woul d exceed the
regul atory dose limts for an exposure.

MR. DENNI G But, John, so the worst-case
weat her conditions, he didn't expect that they would
exceed the 25 in a lifetine.

MR. MONNI NGER:  Lifetine.

MR. DENNIG And that was just thinking
based on sone rough cal cul ati ons and his experience.

MR. MONNINGER.  Can | go back to the snal
particle thing? Another way to think about it is if
you have a vent on a wet well and you get zip. You
get nothing fromthe wet well. So the spectrum goi ng
tothe filter is unchanged fromthe rel ease spectrum

And | don't think there's any argunent
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about the filter doing 1,000 or greater DF on that
spectrum

| f you put that in series with a wet well
and argue that you've gotten a really good scrub on
| arger sized particles fromthe wet well so that what
goes to the external filter has gone through a w ndow
so to speak. And it's a lot smaller or highly
penetrating than you woul d expect. You can argue that
you're going to get less than 1,000. If you think the
thing can be 2,000, you're going to get less than
2, 000.

The way it was nodel ed, the way we nodel ed
it, was to give it a 10. So we haven't represented
the ability of the external filter in a way that is
inconsistent with the idea that sub-mcron particles
are harder to stop

CHAIR SCHULTZ: That's correct.
understand that. Thank you.

MR. MONNI NGER: The | ast slide.

MEMBER RYAN: Jerry, just one quick
guestion out of curiosity. Did you do any re-
entrainnment from filters over a |long use period
particularly enploying the real snmall particles?

MR. BETTLE: The designs that have that

netal fiber filters on the top.
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MR DENNIG Do you nean within the filter

itself?

MEMBER RYAN. And eventual ly out the back
end, yes.

MR. BETTLE: They either have a dropl et
separator or a filter netal fiber at the top to catch
anyt hing that bubble up fromvery snmall droplets to
come up. They're supposed to capture essentially
everything like just dry steam or gas com ng up.

MEMBER RYAN. Thank you.

MR MONNI NGER:  In conclusion, the staff
believes that the conbination of quantitative and
gualitative factors best supports the installation of
filter venting for Mark | and Mark Il. That's option
3. Preponderance of that evidence or preponderance of
the staff's argunment is the qualitative defense-in-
dept h argunent and the notion to have a systemthat is
i ndependent of the existing weaknesses within the
cont ai nnent desi gn.

The other thing I'll mentionis if you do
| ook at the gui dance within NUREG 0058, it tal ks about
the need to consider qualitative factors and in
parti cul ar when addressi ng cont ai nnent performance or
when addressing issues associated wth late

contai nnent failure.
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So what the staff did do here, any

consideration of the qualitative is consistent with
our finding. It's not --

MEMBER RYAN.  You ought to take that off
your mi crophone.

MR MONNINGER:  Yes. [It's not done
frequently, but it is within our guidance that is out
there. And that concludes the staff's presentation.

CHAIR SCHULTZ: First, any general
guestions over the last portion here that someone has
not had an opportunity to ask?

MEMBER ARM JO  Just a coment on sone of
t hese enclosures. | think enclosure 5C and | think B
There are sone very nice colored pie charts, but there
is no scales. You kind of have to deci pher what
Marty's -- | believe those are Marty's reports. |I'm
not sure.

MR. MONNI NGER:  We can | ook at that.

MEMBER ARM JO.  Maybe you have sone with
scal es and nunbers.

MR. MONNI NGER:  We can look at that this
eveni ng.

MEMBER ARM JO. Yes. That's what we got
in the packet.

CHAI R SCHULTZ: Wth that then, 1'd |ike
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to go around the roomand ask the nmenbers for

particul ar comments they m ght have with regard to the
presentations we' ve heard thi s afternoon, know ng t hat
we will have an opportunity to do this again in short

form tonorrow

But, Dick, any conments you'd like to
present ?

MEMBER SKILLMAN:. | thank you for the
t hor oughness of this presentation. | would like to

express a concern. And the concern is that the staff
has concluded that a hardware fix is the right fix.

And if | go back to ny history after the TM 2 acci dent

at TM2 with the NRC we spent probably one to two
years battling over what should be the quality |evel,

t he fabrication requi renents, t he wel di ng
requi renents, the NED requirenents.

When you choose to wite an order, please
ensure that you' ve packaged the requirements with that
order so industry is not left to fight anong itself or
with you over what you really intend. For instance,
you m ght require this to be Appendi x B in contai nnment
quality which makes it at least quality group C,
probably B. O you mght say robust industrial
standards with QA requirenments only for the

contai nment portion that's not isolated that's within
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t he contai nment boundary.

But the specificity of the hardware

acconmpanying order wll at |east give industry a
target to begin with. Absent that, | believe that
this will go into freefall.

M. Chairman, thank you.

CHAI R SCHULTZ: Sanf

MEMBER ARM JG  No, I'Ill just comrent
after.

CHAI R SCHULTZ: John.

MEMBER STETKAR: Not hing. Thanks for a
very good, thorough presentation. Nothing else.

MEMBER RYAN: | second John's conment.
Thank you.

MEMBER SHACK: No comment.

CHAI R SCHULTZ: Charli e.

MEMBER BROMWN:  No comment .

MEMBER REMPE: No comment. Very good.

MEMBER CCORRADI NI :  Not yet.

CHAIR SCHULTZ: John will have an
opportunity to sleep on this one.

MEMBER ARM JO  Come back tonorrow.

CHAI R SCHULTZ: And we did have sone
bri ng- backs associated with the discussion today.

MR, MONNI NGCER:  Yes.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

169
CHAI R SCHULTZ: Because of the weat her

we've had a few nenbers unable to be here this
af ternoon who | know wanted to be here and they will
be here tonorrow. | would suggest that know ng the
time is shorter that you go through the presentation
and focus on those areas that you feel are nost
important to the case that you've presented today.

| think that our discussion ought to focus
on the qualitative argunents knowing that the
guantitative analysis has been done, but is not the
key feature upon which you based your recomendati on.
So |l would like to see that conme through again and it
isinthose areas that we' ve rai sed sone questions for
responses from you tonorrow.

Wth that, | also want to thank each of
you for the discussions that you' ve presented today.
In spite of the shortness of tine you' ve had to
prepare it, given the weather, it's been quite a very
wel | organi zed and i nsi ghtful presentation that you' ve
made. And | appreciate that very nmuch. On behal f of
the Committee, | thank you.

And we' || see you again tonorrow. | would
hope that you woul d all be here agai n t onorrow because
| think you've all contributed to the discussion.

Thank you very much
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CHAI R SCHULTZ: O f the record.

(Whereupon, at 5:15 p.m,

entitled matter was concl uded.)

(202) 234-4433
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Containment Filtering
—-Industry Perspective-

Fukushima Subcommittee

Advisory Committee on Reactor Safeguards
October 31, 2012



Industry Position

* BWR Mark I and Il should have capability to
use various containment filtering strategies to
mitigate releases and land contamination
during core damage events.

* Performance-based strategies founded on
scientific and factual analysis

 Comprehensive approach that ensures
containment and filtering for extreme core
damage events.



Context

Beyond design basis events

Extremely low chance of needing filtering
Reliable harden vents provide heat removal path
to prevent containment overpressure

Filtering strategies reduce the impact of potential
containment releases in the event of core
damage

Previous NRC evaluations of containment filters
Use of qualitative factors and extreme scenarios



Ensuring Very Low-Frequency

of Release

Protecting facilities from extreme natural
ohenomena

Preventing fuel damage through design-basis
measures

Preventing fuel damage through beyond-
design-basis measures

Arresting the accident progression

Minimizing radionuclide release by retaining
In containment

NRC Staff Regulatory Analysis Demonstrates
Addition of Filters is not Justifiable




Important Insights from
EPRI and NRC Evaluations

All filtering strategies (with or without external filters) rely

on operator action to cool the core debris to be effective

— Filtering strategies and external filters require same conditions
to be effective

Maintain containment integrity
— Active debris cooling
— Containment vent cycling
Water injection into containment filters potential releases
— Water spray and flood filter airborne aerosols
— Cycling of vent maximizes aerosol capture and
manages hydrogen
Decontamination factor greater than 1000 achievable
— Common international requirement



Industry Recommendation and
Impact on Plants

* Individual plant evaluations determine strategy
— Performance basis required

* Plant modifications may be needed
— Ensure severe event spray and/or flood
— Wetwell and drywell vents required
— FLEX capability enhanced
— SAMGs enhanced
— Mark Il pedestal drains require protection
— Possible additional filters needed on plant specific
basis (more research needed)

* Encourage innovation; vendor response



Industry Next Steps

* Perform a table top pilot to:
—Investigate practicalities of plant-specific

implementation of filtering strategies:
* Required desigh changes
* Procedural/SAMG enhancements
* Containment vent filter considerations
— Develop example plant-specific
performance-based assessment of filtering
strategies

* Overall containment system DF for
representative plant-specific scenarios



BACKUP SLIDES



Containment Filtering Strategies for
BWR Mark | and Il Plants

* Filtering strategies have been developed through an
initiative to provide the best, safest and most
comprehensive methods to mitigate land contaminating
releases from BWR Mark | and Mark Il containments
during severe events with a damaged core.

* The findings were released by the Electric Power
Research Institute on Sept. 25, 2012, in a comprehensive
technical report.

* The findings demonstrate that substantial
decontamination factors for releases can be achieved by a
comprehensive strategy that includes operator actions,
installed equipment, and FLEX.
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BWR Mark Il Results
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Filtering Strategies Scenario
Classification Event Tree



Failure Modes and Effects Analysis of
Enhanced SAMG Capability

Failure Cause
Prevents
Functional Failure Cause Leading Effect on Enhanced Enhanced Relevant FLEX
Failure Mode to Core Damage SAMG Capability SAMG? Provisions (NEI 12-06)
Early Core Cooling | RCIC fails to operate until FLEX None NO
Fails can be deployed

DC control power lost None NO Capability to manually
initiate RCIC required

RCIC water source unavailable None NO Essentially indefinite supply
of water required.

RPV instrumentation inadequate None NO Reference source required
for all available sources for
required parameters

Substantial LOCA occurs None NO

FLEX Deployment Operators do not diagnose need None NO FLEX interfaced with EOPs.
Ineffective for FLEX Training and drill
requirements

Operators fail to deploy in a timely | None NO Training and drill

manner requirements

Difficulties transporting equipment | Could delay implementation YES Transport and debris
removal equipment required

FLEX deployment precluded by Unavailable YES

initiating event

SRVs fail to open to depressurize None NO

RPV

RPV injection paths impaired None NO Primary and alternate
injection path required

Containment pressure Degraded capability. SAMG DEGRADED Reference source required

instrumentation inadequate should address actions without for all available sources for

instrumentation. required parameters

Wetwell vent fails to open Wetwell vent required for SAMG YES EA 12-050 requirements

FLEX Equipment FLEX pump(s) fail to start Degrades or fails enhanced YES N+1 pumps provided
Failures SAMG

FLEX pump(s) fail to operate long- | Degrades or fails enhanced YES N+1 pumps provided

term SAMG

Essential supplies not replenished | Long-term loss of enhanced DEGRADED Regional response center

(e.g., fuel, water, etc.) SAMG provides short-term and
long-term supplies

FLEX hoses fail None. Separate hoses provided. NO
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Purpose

* To discuss the staff's draft Commission
paper and proposed recommendations on
Imposing new requirements related to
containment venting systems for bolling
water reactors with Mark | and Mark |l
containments



Agenda
» Taskings
« Schedule update

* Discussion of draft SECY paper and
proposed recommendation



Tasking (1)

« SRMon SECY-11-0137, “Prioritization of
Recommended Actions to be Taken in Response to
Fukushima Lessons Learned”

— The staff should quickly shift the issue of “Filtration of
Containment Vents” from the “additional issues” category
and merge it with the Tier 1 issue of hardened vents for
Mark | and Mark Il containments such that the analysis
and interaction with stakeholders needed to inform a
decision on whether filtered vents should be required can
be performed concurrently with the development of the
technical bases, acceptance criteria, and design
expectations for reliable hardened vents



Tasking (2)

 SRM from August 7, 2012 Commission Meeting on
status of actions taken in response to lessons
learned from the Fukushima Dai-ichi accident
— In the forthcoming notation vote paper on filtered
vents, the staff should include a discussion of

accident seqguences where the filters are and are not
beneficial



Schedule

 Current Schedule

— November 30 SECY Paper to Commission
— November 20 SECY Paper to EDO

— ACRS Interactions
« November 1 Full Committee mtg
* October31 Subcommittee mtg
» October 26 Draft Rev. 2 Commission Paper
» October 19 Draft Rev. 1 Commission Paper
* October Subcommittee mtg
« September Subcommittee mtg
« June Subcommittee mtg



Draft Paper Outline

« SECY Main Paper and Enclosures
1. Evaluation of Options
2. Design and Regulatory History
3. Foreign Experience
4

. BWR Mark | & Il Containment Performance
During Severe Accidents

5. Technical Analyses
(MELCOR/MACCS/PRA)

6. Stakeholder Interactions
7. Draft Orders



Main Paper

Discuss Issues assoclated with severe
accident containment venting and
relevance to Mark | and Il containments

|dentify potential options
Basis for staff's recommendation

Discuss role of quantitative analysis and
gualitative analysis

Provide concise writeups referencing
enclosures for detalls



Options Considered

1. No change (EA-12-050)

2. Severe accident capable vent
3. Filtered vent

4. Performance-based approach



Proposed Recommendation

* Option 3 — Filtered Vent

— The NRC staff finds that the combination of
guantitative and qualitative factors best
supports the installation of filtered venting
systems at BWRs with Mark | and |l
containments



Basis for Proposed
Recommendation

» Cost-justified substantial safety
enhancement

— Quantitative analysis

— Qualitative analysis

« Enhances defense-in-depth (containment
vulnerabilities and severe accident uncertainties)

« Filter provides a fission product retention capability
iIndependent of plant accident response



Enclosure 1
Evaluation of Options

Summary of considerations in decision-
making

Consideration of adequate protection

Decision on substantial safety
enhancement

Inclusion of qualitative arguments

Presentation of results including sensitivity
analysis



Cost-Benefit Analysis

Quantitative Cost/Benefit Analysis Per Plant

Severe Accident Capable Filtered
Total Costs
2,027)! 16,127
) (2,027) (16,127)
Core Damage Frequency 2x10-5yr 2x104/yr 2x10-5/yr 2x104/yr
Total Benefits 938 9,380 1,648 16,480
($Kk)
Net Value
. 1,089 +7,353 14,479 +353
(Benefits — Costs) ( ) ( )

@) As discussed in Enclosures 1 and 4, the costs for severe accident capable vents for Mark 1l containment designs will likely
be higher. The higher cost reflects the likely need to modify the containments to prevent molten core debris in the lower
drywell sump drain lines from causing a bypass of the suppression pool. Avoidance of wetwell bypass is needed to make the

severe accident capable vents a viable option for the Mark Il containment design.







Qualitative Arguments

Providing defense in depth
Addressing significant uncertainties
International experience and practices

Supporting severe accident management and
response

Improving Emergency Preparedness
Hydrogen control

Severe Accident Policy Statement
Independence of barriers

Consistency between reactor technologies
External events

Multi-unit events



Enhances Defense-in-Depth

Containment Is an essential element of
defense-in-depth

Addresses high conditional containment
failure probability

Filtering compensates for the loss of the
containment barrier due to venting

Filtering improves confidence to
depressurize containment to address other
severe accident challenges



Uncertainties

» Uncertainties in prevention and
mitigation of severe accidents
* Event frequency
« Severe accident progression
« Radiological conseguences
« Economic consequences



International Practices

« Extraordinary Meeting of Members of
Convention on Nuclear Safety
recommended “measures to ensure
containment integrity, and filtration
strategies and hydrogen management for
the containment”

« Consistent with decisions of most
European countries, Canada, Taiwan, and
Japan



Severe Accident Management
Decision Making
* Each option enhances the management of
the accident by allowing operators to focus
on recovery actions other than preventing
gross containment failure

* Each proposed option provides some benefit
but filtered systems are the simplest

» A performance-based approach could be
Integrated Into other severe accident
management activities and procedures



Emergency Planning

* The most benefit in terms of reducing the
demands on emergency planning would be
associated with Option 3 (filter) while the

proposed change with the least benefit would be
from Option 2 (unfiltered venting)



Hydrogen

* Improves operator confidence in a “clean”
release for hydrogen control

— Allows early operator intervention to vent
hydrogen and control containment pressure

— Sustained lower pressure reduces leakage of
nydrogen thru penetration seals

— Decreased leakage reduces threat from
nydrogen explosion to reactor building, spent
fuel pool, and emergency responders




Severe Accident Policy
Statement

 The Severe Accident Policy Statement specifies that
severe accident design features could be imposed on
operating reactors using the established backfit process

« The importance of the qualitative factors suggests a
need to revisit portions of the current regulatory
framework (including the Severe Accident Policy
Statement)

« The status quo option fits the current policy statement
and its traditional application



Independence of Barriers

« Minimize dependencies and address the high
conditional failure probability of Mark | and Mark
Il containments following a compromise of the
preceding barriers (fuel and coolant system)

* The filtered system would provide the most
Independence while the unfiltered vent could
result in large releases in the attempts to reduce
containment overpressure conditions



Consistency Between
Reactor Technologies

« While the proposed improvements to venting systems for
BWRs with Mark | and Il containments address a known
weakness in the severe accident performance for those
plants, the pursuit of these improvements without
resolving broader issues (e.g., NTTF Recommendation 1
and Severe Accident Policy Statement) introduces the
possibility for inconsistent treatment of severe accident
capabilities for the various reactor technologies



External Events

« Beyond design basis external events such as
the 2011 earthquake and tsunami will challenge
normal and emergency power and cooling
systems at a nuclear power plant

* There Is a significant advantage to having
Installed equipment and/or strategies in place to
address such events and conditions and thereby
avoid the nuclear power plant compounding the
conseguences from the event



Multi-unit Events

* A concern highlighted by the Fukushima
accident is conditions or events (e.g.,
external hazards) which challenge multiple
units at a nuclear facility

* There is a significant advantage to having
Installed equipment and/or strategies in
place to address such multi-unit events



Enclosure 2
Design and Regulatory History

« Summarize the licensing and design
considerations for Mark | and Mark Il
containments

 Why are Mark | and Mark Il containments
being discussed?

— Abillity of designs to withstand severe accident
challenges

— Defense in depth
— Residual risk



Enclosure 2
Design and Regulatory History

Mark | Containments

—  WASH-1400 & NUREG-1150 found that Mark |
containments could be severely challenged if a
severe accident occurred

— Relatively small volume
Gas and steam buildup affect pressure more dramatically

— BWR cores have ~3 times the quantity of zirconium
as PWRs

Potential for hydrogen gas and containment pressurization



Enclosure 2
Design and Regulatory History

« Mark Il Containments

Similar to Mark |, the most challenging severe accident
sequences are station blackout and anticipated transients
without scram

Risk profile dominated by early failure with a release that
bypasses the suppression pool

Hardened venting was considered not beneficial because of
unacceptable offsite consequences without an external filter like
MVSS

Staff did not recommend generic backfit of hardened vent, but
recommended a comprehensive evaluation as part of the IPE
program



Enclosure 2

Design and Regulatory History
Mark | Containments

— Containment Performance Improvement Program

« Determine what actions, if any, should be taken to
reduce the vulnerability to severe accidents

 Staff recommended
— Improve hardened vent
— Improve RPV depressurization system
— Provide alternate water supply to RPV and drywell sprays
— Improve emergency procedures and training
« Commission approved hardened vent

« Other recommendations evaluated as part of IPE
program



Enclosure 3
Foreign Experience

 Status of filtered vents and regulatory
pasis In other countries

* |dentify basis for pursuing filtered vents

* |dentify any operational experience or
adverse systems interactions




Enclosure 3
Foreign Experience

Staff visited Sweden, Switzerland, and Canada

Insights from visits and public meetings consistent with

previous findings

— 1988 CSNI Report 156, Specialists’ Meeting on Filtered
Containment Venting Systems

Together, FCVS and containment flooding scrub fission

products from core debris and remove decay heat



Enclosure 3
Foreign Experience

* Technical Bases Summary

— Manage severe accident overpressure
challenges

— Defense-in-depth to address uncertainties

associateo
— Significant
o After Barse

with severe accidents
y reduce offsite release

nack filter was installed,

subsequent filter costs considered low to

modest



Enclosure 3

Foreign Experience
« Quantitative Bases Summary

— Release performance goal

— Risk informed
» Level 1 frequencies low but not sufficient

 After the decision, ensure equipment performance
IS acceptable generically and on plant-specific
basis

— Acceptable not judged guantitatively — “significantly
reduce”, “almost eliminate”, etc.

— Factored into emergency planning



Enclosure 3
Foreign Experience

FCVS Status at Non-U.S. BWR Facilities

GE GE ABB GE
FCVS Status Markl | Markll | Markll | Marklll | Other ABWR Totals
FCVS Operational 1 0 6 1 5 0 13 30%
Committed 6 7 0 5 4 3 25 57%
Considering 1 0 0 1 0 0 2 5%
No FCVS 2 2 0 0 0 0 4 9%
Non-U.S. Totals 10 9 6 7 9 3 44




Enclosure 4
Mark | & Il Severe Accident Performance

Containment Spray Systems

Containment Flooding

Containment Venting

Decontamination by Drywell Spray

Decontamination by the Wetwell

Mark | Containments

Mark Il Containments

Decontamination by External Engineered Filter Systems

EPRI Evaluation of Severe Accident Venting Strategies
for Mitigation of Radiological Releases

Passive Containment Vent Actuation Capability
Early Venting



Enclosure 4
Mark | & Il Severe Accident Performance

« EOPs, SAMGs, and EDMGs describe
multiple containment vent pathways and
use of portable pumps for reactor and
drywell injection with focus on preventing
core damage



Enclosure 4
Mark | & Il Severe Accident Performance

 DW Sprays for Decontamination

— Spray headers designed for DBA purposes
(pressure control and heat removal) with flow
rates of 1,000's GPM

— Portable pumps with flow rates in low 100’s
GPM which is good for cavity flooding and not
as effective for decontamination



Enclosure 4
Mark | & Il Severe Accident Performance

« Suppression Pool for Decontamination

— SRV discharge via T-quencher in bottom of
subcooled suppression pool

— Downcomer pipes which discharge higher in
the suppression pool at or near saturation
temperatures



Decontamination Factors

Probability of DF

| T T T Dry Well Spray*

| T T Shallow Pool (Debris)

| T T Suppression Pool

| T T Dry Well Spray*

Suppression Pool

*Assumes 20 x 500gpm low pressure pump flow through nozzles

10° 10 10? 10° 10*

FIGURE 1: Uncertainty Distributions for Cesium Decontamination Factors (DFs)

Mark | Containment — Peach Bottom

Source: “Assessment of In-Containment Aerosol Removal Mechanisms.”
BNL Technical Report L-1535, 1992

| Legend

95" Mean 50

Ex-Vessel = Orange

In-Vessel = Blue



Enclosure 4
Mark | & Il Severe Accident Performance

« EPRI Investigation of Strategies for Mitigating
Radiological Releases in Severe Accidents

— Employs a portable pump to flood drywell cavity and
maintain suppression pool subcooling

— Controls containment pressure near design value for
holdup, settling, plate-out, spray effect, and high velocity
discharge into suppression pool

— Cycles containment vent valves to maintain containment
pressure band (substantial reliance on instrumentation,
valves/actuators, and operator actions)

— Swap-over from WW to DW vent after 20 hours as
containment floods up



Enclosure 5a
MELCOR

Based on SOARCA MELCOR modeling

Accident sequences
— Informed by SOARCA and Fukushima
— Long-term SBO (base case 16 hr RCIC)

Mitigation actions

— B.5.b and/or FLEX provide core spray or drywell
spray (300 gpm)

— Containment venting

Sensitivity analysis

— Spray flow rate and timing, wetwell versus drywell
venting, and RCIC duration



Insights from MELCOR
Calculations

Water on the drywell floor is needed to prevent liner
melt-through

— Also scrubs fission products and reduces drywell temperature

Venting prevents over-pressurization failure
— Wetwell venting is preferable to drywell venting

Need combination of venting and drywell flooding
— More reduction in fission product release
— Maintain reactor building integrity



Enclosure 5b
MACCS2

Offsite population doses, including doses
to off-site decontamination workers

ndividual latent cancer fatality risk and
prompt fatality risk

| and contamination

—or different thresholds of Cs-137
concentration in soil (Ci/lkm?2)

Economic costs




Insights from MACCS2

Calculations

« The health effect of interest is latent cancer fatality risk,
which is controlled in part by the habitability (return)
criterion

— Essentially no prompt fatality risk

* In terms of long-term radiation, the most important isotope
Is Cs-137, and most of the doses are from ground shine

* There is a non-linear relationship between
decontamination factor and both land contamination area,
health effects, and economic consequences



Enclosure 5c
PRA

Conditional containment failure probability

Insights from Severe Accident Mitigation
Alternatives (SAMA) Analyses

Technical approach
Results
Uncertainties



Enclosure 5c¢
PRA

« To estimate the risk reduction resulting from
Installation of a severe accident containment
vent for use in regulatory analysis
— 50-mile population dose (Aperson-rem/ry)

— 50-mile offsite cost (A$/ry)
— Onsite worker dose risk (Aperson-rem/ry)
— Onsite cost risk (A$/ry)

— Land contamination (Aconditional contaminated land
area)



Enclosure 6
Stakeholder Interactions

 Numerous public meetings

« Stakeholder input and presentations
— Filter vendors
— Public interest groups
— Regulated industry




Enclosure 7
Draft Orders

» Considerations
— Assessing proposed implementation date
— Provide high level technical requirements

— Detailed guidance document to be developed
with consideration of stakeholder input



Previous ACRS Questions

* Uncertainties on particle removal
capabilities
— Discussed in Enclosures 4 and 5a

— Particle removal efficiency is dependent upon
various parameters including particle size

— Submicron particles are difficult to remove

— Uncertainty In particle size distribution given
an accident



Previous ACRS Questions

— Elevated release wit
conditions have a re

— Elevated release wit

Impact of noble gases on site operations

n stable meteorological
atively low impact

N unstable meteorological

conditions (i.e., plume washdown to site)
would have greater impact

« Shielded locations should limit doses to regulatory

limits



Conclusions

 The NRC staff finds that the combination of
guantitative and qualitative factors best supports
the installation of filtered venting systems at

BWRs with Mark | and Il containments (Option
3)
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