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 UNITED STATES OF AMERICA 1 
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 + + + + + 3 
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 + + + + + 5 
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 + + + + + 7 
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 APRIL 30, 2014 9 

 + + + + + 10 

 ROCKVILLE, MARYLAND 11 

 + + + + + 12 

The Public Meeting convened at the Nuclear 13 

Regulatory Commission, Two White Flint North, Room 14 

T8A01, 11545 Rockville Pike, at 9:00 a.m., Aaron Szabo, 15 

Facilitator, presiding. 16 

PRESENT: 17 

AARON SZABO, NRC, Facilitator 18 
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JON BARR, NRC 20 

SUD BASU, NRC 21 

JEROME BETTLE, NRC 22 
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BOB DENNIG, NRC 24 

HOSSEIN EZMAILI, NRC 25 
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P R O C E E D I N G S 1 

 (9:06 a.m.) 2 

MR. SZABO:  All right.  I think we will 3 

get started.  Just so everyone knows, this microphone's 4 

going to pick up everything at the table, as well as 5 

for the transcriber in the back, if you're going to 6 

make a comment, you guys can just kind of either lean 7 

forward or kind of making sure you're talking forward, 8 

it should pick you up, but just to make sure everything's 9 

picked up.  Thank you. 10 

MR. BAHADUR:  Good morning.  My name is 11 

Sher Bahadur, and I'm the Deputy Director and in the 12 

division of Policy and Rulemaking.  And Jennifer Eule, 13 

our Deputy Office Director, was planning on coming to 14 

this meeting, but unfortunately, she's stuck somewhere 15 

in the middle of the road, so she asked me to convey 16 

her apologies for not being here.  And as she gets here 17 

in the office, she will join us later. 18 

My special thanks to all of you for 19 

attending this particular meeting because the weather 20 

is a little less than perfect, and I'm sure coming here 21 

was not very convenient for all of you, but 22 

nevertheless, thank you so much. 23 

This is the meeting on the filtering 24 

strategies rulemaking for the boiling water reactors 25 
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with Mark 1 and Mark 2 containers, and this rulemaking 1 

has always been a priority to all of us, to me, and 2 

to my staff, and as we are getting more and more 3 

information, and getting more and more public 4 

interaction, it's becoming more and more important to 5 

us to have a full force behind so that you can continue 6 

to work on this timely. 7 

We also appreciate the information that 8 

we gather from you, and also, the additional 9 

interactions that we get from these public meetings. 10 

 This is a Category 2 public meeting, that means you 11 

are not only invited and encouraged, but I would urge 12 

you to participate in this meeting in full force because 13 

we need the information that we can use in developing 14 

that rulemaking basis. 15 

The purpose of this meeting, especially, 16 

is to discuss the schedule and the process of filtering 17 

strategies rulemaking, and that would include the 18 

development of reg basis, and also, to discuss the 19 

preliminary category evaluation by the staff and the 20 

industry.  So at this time, I'd like to open the floor 21 

for anyone who want to make a comment or opening remark, 22 

and if not so, then we can proceed with the usual 23 

meeting. 24 

MS. KORSNICK:  We might want to do 25 



 6 

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

 

introductions around the table. 1 

MR. BAHADUR:  Aaron, is that the right 2 

thing to do? 3 

MR. SZABO:  Yes, we can do that now. 4 

MR. BAHADUR:  Please, go ahead and start 5 

with that then. 6 

MR. GABOR:  I'm Jeff Gabor.  I work for 7 

ERIN Engineering working on the technical evaluation. 8 

MS. KORSNICK:  Maria Korsnick, the Chief 9 

Nuclear Officer for Constellation Energy Nuclear Group. 10 

MR. KRAFT:  Steve Kraft, NEI. 11 

MR. AMWAY:  Phil Amway, Exelon 12 

Corporation. 13 

MR. WACHOWIAK:  Rick Wachowiak, EPRI. 14 

MR. HENNEKE:  Dennis Henneke, GE Hitachi. 15 

MR. BUNT:  Randy Bunt, Southern Nuclear. 16 

MR. SALAY:  Mike Salay, NRC.  I work with 17 

Sud and Hossein. 18 

MR. HSIEN:  Yung Hsien, NRC. 19 

MR. DENNIG:  Bob Dennig, NRR. 20 

MR. BETTLE:  Jerome Bettle, NRR. 21 

MR. KARIPINENI:  Nag Karipineni, NRR. 22 

MR. FULLER:  Ed Fuller.  I'm the Senior 23 

Technical Advisor to Severe Accidents in the Office 24 

of Research. 25 
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MR. EZMAILI:  Hossein Ezmaili, Office of 1 

Research. 2 

MR. BASU:  Sud Basu, Office of Research. 3 

MR. SZABO:  Aaron Szabo, NRR.  I'm the 4 

project manager for this rulemaking effort. 5 

MS. TOBIN:  Jenny Tobin.  I'm with NRR. 6 

MR. WANG:  Weidong Wang, NRC ACRS. 7 

MR. MIRIZIO:  Damian Mirizio, 8 

Westinghouse Electric. 9 

MR. SHEE:  Jim Shee, NRO. 10 

MR. KOLB:  Tim Kolb, Operator Licensing. 11 

MR. AULUCK:  Raj Auluck, NRR. 12 

MR. STURZEBECKER:  Karl Sturzebecker, 13 

NRR. 14 

MR. FALLON:  Pat Fallon, DTE Energy. 15 

MS. FARTHING:  Terri Farthing, GEH. 16 

MR. BARR:  Jon Barr, NRC Research. 17 

MR. JACOBSEN:  Dan Jacobsen, Entergy. 18 

MR. CROWTHERS:  Mike Crowthers, PPL 19 

Susquehanna. 20 

MR. LEYTER:  Jay Leyter, Exelon Corporate. 21 

MS. BERGMAN:  Jana Bergman, Scientech. 22 

MR. SCHARFER:  Greg Scharfer, NRR. 23 

MR. RECKLEY:  Bill Reckley, NRR. 24 

MR. GINSBERG:  Bob Ginsberg, Duke Energy. 25 
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MR. SZABO:  And if we can get the people 1 

who are on the phone right now.  Just so you guys can 2 

know, this meeting is being transcribed, I'll make sure 3 

to keep mentioning that, but those on the phone can 4 

introduce themselves now. 5 

(Introductions.) 6 

MR. BAHADUR:  Lesa, could you say your name 7 

and application once more?  We didn't get it for -- 8 

MR. KRAFT:  Lesa Hill, we heard your name, 9 

could you repeat? 10 

MS. HILL:  Yes, BWR Owners Group. 11 

MR. KRAFT:  This is Steve Kraft.  Could 12 

I inquire what category meeting this is? 13 

MR. SZABO:  Two. 14 

MR. KRAFT:  So then, therefore, there is 15 

a difference, in terms of people, who sound like they're 16 

in the industry, as to who's on the task force and who 17 

is not, and depending upon how the conversation goes, 18 

I may have to police that a little bit.  Everyone in 19 

the room is, and most of the people on the phone are, 20 

but some are not, and they know who they are, but still, 21 

we want to make sure we observe -- we ask you guys to 22 

observe the protocol, we want to make sure we observe 23 

the protocol, because this is a Category 2 meeting. 24 

MR. SZABO:  And we will also have, at 25 
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various points throughout the meeting, this is Aaron 1 

Szabo, we will have opportunities for the general public 2 

to make comments on what they've heard or anything that 3 

they'd like to add as well. 4 

MR. KRAFT:  Right.  Thank you. 5 

MR. BAHADUR:  Steve, that point is very 6 

well taken about observing the protocol throughout the 7 

meeting and to make sure that happens.  And at this 8 

time, I'd like to turn over the meeting to Aaron Szabo. 9 

 Aaron Szabo has been the project manager on this 10 

project for right from the beginning.  He is not a new 11 

face to you, so with that, Aaron, why don't you take 12 

it. 13 

MR. SZABO:  All right.  So first is just 14 

some quick administrative things.  If you are not a 15 

member of the NRC, if you need to go to the bathroom, 16 

get water, leave the room, please make sure you grab 17 

someone who is from the NRC.  We are in an area that 18 

you should be escorted at all times. 19 

If there is a fire, the emergency exit is 20 

out this door and down the hall on the right.  Please 21 

make sure to leave in an orderly fashion to prevent 22 

any injuries, but hopefully, there'll be no fires. 23 

So moving forward with this meeting, on 24 

to the purpose, Sher kind of already went through this, 25 
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to provide status of the rulemaking effort, discuss 1 

a tentative extension of the regulatory basis proposed 2 

rule and final rule, discuss some more about the 3 

intended process for this rulemaking, as well as the 4 

process for the regulatory analysis and backfitting. 5 

 This might sound a little redundant to some people, 6 

but we got some inquiries from various members of the 7 

public, so I just wanted to repeat that for them. 8 

Also, we have some information requests 9 

and information we have already received from the 10 

industry, and our path forward, and then we also, as 11 

I mention, the preliminary technical evaluation 12 

information that we have. 13 

This agenda on Slide 3 can, basically, be 14 

thrown out the window, because it's been updated since 15 

this was made public.  We're going to start off with, 16 

I'm just going to go through this quick presentation 17 

on the scheduled process of rulemaking, provide for 18 

any kind of comments, and then I'm going to hand it 19 

over to industry to make their initial presentation, 20 

which I believe is on filtering strategies and water 21 

management. 22 

I'm then going to, based on the type of 23 

conversation we're getting in the initial presentation, 24 

we're either going to dive more into the requests for 25 
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information, or if we've already resolved that, we will 1 

move on to the preliminary technical evaluation 2 

presentation by the NRC and then the technical 3 

evaluation presentation by industry, and that is the 4 

plan with various breaks and lunch in-between. 5 

MR. KRAFT:  So, Aaron, Steve Kraft, so we 6 

have three presentations, as you noted some, we have 7 

the filtering strategies insights, which is the water 8 

one, we have a results presentation, that combination 9 

of Rick Wachowiak from EPRI and Jeff Gabor from ERIN. 10 

 We have a presentation on the filter cost estimate 11 

that Bill Amway will deliver.  I'm not sure whether 12 

that's appropriate earlier, later in the conversation. 13 

 I'm not quite sure where that'll fit in. 14 

MR. SZABO:  Yes, we can either stick that 15 

before or after the technical evaluation.  Why don't 16 

we do it at the end of the day since most people can 17 

be zoned out and not pay attention, and just I will 18 

pay attention.  You know, Phil and I can have a nice 19 

conversation, so yes, we can push it to the end of the 20 

day and do it that way.  So yes, we'll have that as 21 

the last presentation. 22 

Fred Schofer recommended having that early 23 

so GAO and him can make the conference.  All right.  24 

You know, then that's a good idea.  We'll do that before 25 
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the technical evaluation, after Maria's presentation, 1 

so we'll have it that way.  So we'll do mine -- 2 

MR. KRAFT:  Okay.  Just for planning 3 

purposes, Maria and I must exit the meeting at 11:30 4 

for a conference call.  We will come back.  I know Jenny 5 

is setup to take care of that, so I want to make sure 6 

we're getting what we need to get done while certain 7 

people are available, Aaron. 8 

MR. SZABO:  Yes.  And I'm hoping that 9 

Maria has completed her presentation well-before lunch. 10 

MR. KRAFT:  Very good. 11 

MR. SZABO:  That's my goal. 12 

MR. KRAFT:  Thank you, Aaron. 13 

MR. SZABO:  Sure.  Moving on to Slide 4, 14 

once again, this is just some reiteration of what's 15 

been stated.  This is a Category 2 public meeting.  16 

The meeting is being transcribed and this is just the 17 

teleconference and webinar information for those who 18 

are on the phone.  Well, I guess if they're on the phone, 19 

they'd have that stuff out. 20 

We've already done the introductions.  The 21 

one big thing is, if you're on the telephone, please 22 

send me an email at aaron, A-A-R-O-N, .szabo, that's 23 

S-Z-A-B, as in boy, O, @nrc.com, just so that I can 24 

ensure that -- 25 
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MR. BASU:  Government. 1 

MR. SZABO:  Dot gov.  Sorry.  Government, 2 

nrc.gov, nrc.com, I don't know where that'll send you 3 

to.  So, yes, nrc.gov, just so I came make sure to 4 

capture everyone who participated in the meeting.  5 

Slide 6 and 7 is just, basically, I like to keep this 6 

as an ongoing list of all of our meeting summaries as 7 

well as the interactions that we've had that are made 8 

public. 9 

Since the last public meeting specifically 10 

on this on December 12th, there have been three things 11 

that have gone up in public.  There was a phone call 12 

between myself and Steve that was just made public, 13 

that was just general information on the information 14 

requests.  On March 26th and 27th, that was a public 15 

meeting that, most of the meeting was closed.  It was 16 

discussing -- the second day, March 27th, was discussing 17 

the BWR Owners Group's EPG/SAG Rev 3, and that has the 18 

ML number there.  It's the summary for the meeting. 19 

And then just recently, 12 days ago, 20 

Research, NRC Office of Research, sent a letter to Jeff 21 

Gabor on the MACCS input code, and that is the ML number 22 

for that letter as well.  And as stated, Page 7 is just 23 

previous public meetings in case you were interested. 24 

On to the tentative extension to the 25 
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regulatory basis proposed rule and final rule, at this 1 

point, it's been approved by the EDO and it's with the 2 

Commission.  I received something late last night, so 3 

I'm not really -- and I'll try to get more information 4 

on that, I can confirm that the EDO has definitely 5 

approved.  I'm not sure whether the Commission has 6 

approved at this point.  That's my knowledge.  It is 7 

with the Commission still. 8 

The previous due dates, which reflects the 9 

nine-month extension that we had previously received 10 

on both the regulatory basis and the proposed rule, 11 

was December 19th of 2014 and 2015.  The final rule, 12 

there was no extension request initially, so that's 13 

dated March 19, 2017.  The new extension requests, the 14 

new due dates, the draft regulatory basis is going to 15 

be December of this year, which was not part of the 16 

extension requests.  That's just more for information 17 

purposes so that everyone knows just kind of when the 18 

draft will go out. 19 

The reg basis has been moved nine months 20 

back to September 19, 2015.  The proposed rule has been 21 

moved back nine months to September of 2016, and the 22 

final rule has been moved back nine months to December 23 

2017. 24 

MR. KRAFT:  You mean, moved out; made 25 
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later. 1 

MR. SZABO:  Yes. 2 

MR. KRAFT:  Yes, made later, but the -- 3 

Steve Kraft here, but the final date of the rule -- 4 

okay.  There was a previous extension, but the rule 5 

final date had held, in March, but that March date is 6 

now the end of 2017. 7 

MR. SZABO:  Yes.  And that also included 8 

extending the regulatory guides that, of course -- draft 9 

regulatory guide will go -- 10 

MR. KRAFT:  Parallel. 11 

MR. SZABO:  Yes. 12 

MR. KRAFT:  Right.  We're sending it under 13 

the current process as well, and then to the extent 14 

that there are any implementation requirements from 15 

that order, I'm sorry, from that rule, that'll be 16 

contained in the rule, and it transpires following that 17 

date, following some period of time. 18 

MR. SZABO:  Yes. 19 

MR. KRAFT:  All right. 20 

MR. SZABO:  So of course, the regulatory 21 

analysis and the reg dates is, we'll kind of have an 22 

assumption as to when they think implementation would 23 

be, and that would affect when the costs are incurred, 24 

but the proposed rule would be the first time that there 25 



 16 

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

 

is -- to be sent up to the Commission, where the 1 

implementation date would be proposed for that time, 2 

and of course, be finalized in the final rule. 3 

The reason for the extension, Slide 9, were 4 

delays in receiving the information from industry, 5 

specifically, the December meeting was a little bit 6 

later than we had initially -- where we came to an 7 

understanding of what all the assumptions for the event 8 

trees and the MELCOR/MACCS runs would be, was later 9 

than what the staff had anticipated, and therefore, 10 

we had to extend the regulatory basis, which of course, 11 

that affected the proposed rule and final rule. 12 

MR. KRAFT:  Okay.  This is Steve Kraft.  13 

I was rather hoping this would not have been mentioned, 14 

but since you did, I must respond.  We provided 15 

information along the way meeting, after meeting, after 16 

meeting, after meeting, and we had thought that we were 17 

communicating the information that was needed over 18 

time, particularly during all the rulemaking meetings. 19 

To now hear that this is a delay that we 20 

are being hung with is unfair and if you desire us to, 21 

we will document that in a letter back to you indicating 22 

when we gave you information and what the presentations 23 

were, and information exists in your own documentation. 24 

 So, Aaron, I just really think this ought to be 25 
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rescinded, the statement, and just, let's move forward. 1 

MR. SZABO:  This is the justification we 2 

sent up.  I'm merely repeating what the extension 3 

request justification was.  In relation to 4 

industries', or, you know, NEI's belief in the validity 5 

of the statement, if you feel that a letter is necessary 6 

stating the opposite of that -- 7 

MR. KRAFT:  I just think you're erecting 8 

unnecessary barriers between the industry and staff 9 

when you do stuff like this, Aaron. 10 

MR. SZABO:  Okay. 11 

MR. BAHADUR:  Steve, what I hear from you 12 

is that the reason the staff has given for delays is 13 

really not a valid one and therefore, what we need to 14 

do is to go back and see the records of the meetings, 15 

the information that we have received from the industry, 16 

the information that the staff was seeking, and based 17 

on that, then why don't we get back to you. 18 

MR. DENNIG:  Sher, just to point out, we 19 

did that before we put that together, what you just 20 

talked about, going back through the records and so 21 

on, and so forth, so I mean, we've done that. 22 

MS. KORSNICK:  Okay.  Well, I think it's 23 

the industry's position that we had several meetings, 24 

lots of discussion, Maria Korsnick, by the way, I'm 25 
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thinking that we had the view that there was a good 1 

exchange of information, and so, again, I guess I would 2 

just reflect in terms of good communications between 3 

the industry and the NRC, the fact that we're surprised 4 

this slide, in and of itself, is an indication of poor 5 

communications, quite frankly, because we feel that 6 

we have, in fact, had several occasions of exchange 7 

of information. 8 

MR. KRAFT:  Now, I'm going to accept that 9 

maybe it was in the form that you needed it for the 10 

purposes of docketing it to the public, or we had other 11 

discussions in other topic areas where, for example, 12 

some of the discussions involving the EPG/SAG Rev 3 13 

were proprietary, by their very nature, and there's 14 

a need to document and, you know, maybe you don't have 15 

the information in the complete form that you want it. 16 

What I don't want to do is get into a 17 

prolonged fight.  I mean, okay, Bob said you guys looked 18 

at it.  I take your word for it.  Okay.  I just want 19 

it on the record that we object to that term and let's 20 

just go forward. 21 

MR. SZABO:  Yes.  That's fine.  I'm, as 22 

I said, really providing what are justification to the 23 

Commission was.  Also, to note, because of this 24 

extension, we are going to further develop a BWR Mark 25 
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2 containment analysis, specifically, our intention 1 

is to, initially, we didn't think we had time to run 2 

the necessary MELCOR analyses for Mark 2's and 3 

subsequent MACCS, and we were going to try and do some 4 

other sensitivities in relation to that. 5 

However, with this extension, we are now 6 

going to further develop the Mark 2 containment 7 

analysis, MELCOR/MACCS run, but, stay on this slide, 8 

there are, at this time, no separate development of 9 

event trees through Mark 2 containments or for isolation 10 

condensers. 11 

MR. GABOR:  Can I ask a question? 12 

MR. SZABO:  Sure. 13 

MR. GABOR:  Jeff Gabor from ERIN.  Does 14 

that last bullet mean that -- how are you going to 15 

address anything unique, any unique features, of the 16 

Mark 2 in your analysis then if you're not developing 17 

the containment event trees? 18 

MR. SZABO:  We will at least be discussing 19 

them, and, you know, what the differences are in-between 20 

them, and evaluating it in relation to that, more of, 21 

at least in a more qualitative fashion, explain, like, 22 

here's a difference.  Here's how we may think that it 23 

could affect.  At least at this point, we aren't 24 

planning to redo the whole event tree for the Mark 2, 25 
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however, I will take that comment back to my working 1 

group and we'll discuss that internally, and determine 2 

what the best path forward is. 3 

The intention of that bullet was, we didn't 4 

want you to get the misperception that further 5 

development on the Mark 2 containment analysis meant 6 

that you should expect to see, at least at this point, 7 

a new event tree for the Mark 2 containments, but I 8 

will take your comment back to my working group. 9 

MR. DENNIG:  Aaron, part of the 10 

information request is for plant-specific differences 11 

that might affect the analysis, so when we have that 12 

together, you'll have a list of things that we think 13 

we want to factor into thinking about how applicable 14 

the model is. 15 

MR. KRAFT:  So, Bob, as everyone knows, 16 

there have been phone calls and, you know, other 17 

communications, the state of play is that, we've 18 

identified that there's a bunch of material that you 19 

need to have in a specific format, but we requested 20 

knowing how you will be using the information simply 21 

because it allows us to better answer the question, 22 

and my understanding is that, some documentation is 23 

going to come back to us, fairly short order, so we 24 

have that, whether it's a matrix, whether it's a 25 
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flowchart, something, Bob, right? 1 

MR. DENNIG:  Yes.  Oh, sure.  Absolutely. 2 

MR. KRAFT:  And that will help us answer 3 

the question.  And I just think that part of the 4 

difficulty was the format of the information, that there 5 

was not a recognition on our part as to what the format 6 

needed was, and perhaps there wasn't a recognition on 7 

NRC staff's part is that the information was actually 8 

in the material providing, perhaps in a format not that 9 

usable to you, maybe that's where this was, which is 10 

why I just want to move forward. 11 

But yes, there's a bunch of information 12 

we've been told about, I'm sure we'll talk about it 13 

some more, and of that information, there's a smaller 14 

set that you need to then, you know, document in a public 15 

manner.  Okay?  We have asked in regard to the 16 

EPG/SAGs, and now with regard to the data request Bob 17 

mentioned, that kind of information, so that we can 18 

more effectively respond, willing to make commitments, 19 

you know, to respond.  You'll be hearing today, some 20 

discussion on the cost issue that has been of great 21 

interest to us since the very beginning of this, you 22 

know, so I think we're moving forward on those data 23 

requests. 24 

MR. SZABO:  Yes, and as I said, once we 25 
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get the data, we'll have a better idea of, you know, 1 

to the extent of the evaluation, we need a -- you know, 2 

I was just trying not to say, you know, we're still 3 

working on how it's going to come out right now, and 4 

it's all -- of course, we still have our December 5 

deadline for the draft reg basis intact, so we want 6 

to make sure we're doing the technical evaluation 7 

correctly, but also, to meet our metrics and not be 8 

stuck in the weeds for two years arguing about something 9 

that turns out was not really important to the analysis. 10 

MR. BUNT:  This is Randy Bunt.  For the 11 

first bullet you have up there for the EPG/SAG, 12 

specifically, we are, as we mentioned in the 26 and 13 

27th meeting that, you know, you need extra 14 

documentation that Steve mentioned, we are willing to 15 

work with you on what those are and the needs.  Are 16 

we going to discuss that later today in the meeting? 17 

MR. SZABO:  Yes.  That'll be in a later 18 

slide. 19 

MR. BUNT:  Okay. 20 

MR. SZABO:  As well as, at least, the 21 

initial discussion of a follow-up, you know, public 22 

meeting that has a closed section that's more specific 23 

to this rulemaking, as the other public meeting was 24 

more at a higher level, so yes, we'll discuss that. 25 
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MR. BUNT:  Okay. 1 

MS. HILL:  This is Lesa Hill with BWR 2 

Owners Group.  I also wanted to comment, regarding that 3 

first bullet, that, you know, we did provide to the 4 

NRC workshop last month, and specifically, one for the 5 

PWR and one for the BWR, for reviewing the EPG/SAG Rev 6 

3, and specifically, for the BWR side, and we did provide 7 

those documents, you know, to the NRC via electronic 8 

portal, so they have, you know, the reviewers have 9 

actually seen those and have access to them. 10 

MR. SZABO:  Yes.  The implication wasn't 11 

that we do not have access at this time, it was merely 12 

when we obtained access to them, was the intent of the 13 

bullet. 14 

MS. HILL:  I just wanted to express that, 15 

you know, we certainly will work with the NRC in whatever 16 

means we can and, you know, in helping with this effort 17 

with the rulemaking.  Thank you. 18 

MR. KRAFT:  Okay, Steve Kraft here, but 19 

building on Lesa's point, the meeting everyone was 20 

referring to was the proprietary meeting where, one 21 

day, the PWR, the other day, the BWR Owners Group, 22 

briefed the staff, in great detail, on EPG/SAG Rev 3, 23 

and it was from that, an identification of, you need 24 

to tell us what you need to know, in a public format, 25 
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need that information. 1 

But that discussion applied equally to this 2 

rulemaking as well as what's being called a consolidated 3 

rulemaking, so is the list we're going to get through 4 

you, Aaron, apply to both rulemakings or will there 5 

be a separate communication regarding the consolidated 6 

rulemaking? 7 

MR. SZABO:  Aaron Szabo, this is only on 8 

the filtering strategies rulemaking.  I will talk to 9 

the PMs to make sure that we're not duplicating the 10 

process, but at this time, for this, at least, 11 

presentation, it's -- 12 

MR. KRAFT:  My question was, for the sake 13 

efficiency, there are several representatives of the 14 

owners groups in the room and on the phone, I don't 15 

want them to think that this is the only request that's 16 

being made.  There is another request for the other 17 

rulemaking that might be made, hopefully, it'll be 18 

marginal beyond what we have now, okay, but I just wanted 19 

to get that out on the table. 20 

MR. GABOR:  Hey, Aaron, Jeff Gabor, I don't 21 

want to beat this to death, but specific to the 22 

discussion on the EPG/SAGs, even prior to the workshop, 23 

or the training, there were at least two other 24 

presentations, one that Exelon made looking at some 25 
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of the -- describing operator actions during the initial 1 

phases of an event.  There was also a separate meeting, 2 

even earlier than that, with Bill Williamson from the 3 

EPC came out, and again, walked through a lot of the 4 

critical steps, took a lot of questions. 5 

So prior to that workshop, there were at 6 

least two other meetings where EPG/SAG Rev 3 information 7 

was communicated to the staff.  Again, I agree with 8 

Steve, I don't want to go backwards, I want to go 9 

forwards, but that workshop wasn't the first time that 10 

that information had been communicated. 11 

MR. SZABO:  We seem to be on a good path 12 

forward.  We're not expecting any need for any other 13 

extensions, and we seem to be moving forward in a very 14 

good path, so just to move forward on this.  As Steve 15 

said, looking ahead. 16 

On Slide 10, just this regulatory basis, 17 

just to let -- more for the public to know, you know, 18 

we begin our concurrence process much earlier than when 19 

the actual due date is, so that's really October, is 20 

when, essentially, we are going to be close to, you 21 

know, of course, we need to have our management 22 

comments, so things can always change based on that, 23 

but in relation to receiving information that we can 24 

really consider for the draft regulatory basis, you 25 
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know, comments after October will, of course, be 1 

incorporated as they can, but it becomes much more 2 

difficult as -- you know, we just don't have the time. 3 

So, you know, receiving things in October, 4 

November, we can try to incorporate them, and of course, 5 

if your analysis shows something new and significant, 6 

of course, we would want to hear that, but just in 7 

relation to the information requests, and it kind of 8 

shows, in the following slides, when we have some dates 9 

for the information requests, why we have those dates. 10 

And of course, there's going to be a formal 11 

comment period, 45 days, January through February in 12 

2015.  We will consider the comments, as appropriate, 13 

from the comment period.  We are going to have -- right 14 

now, we have a tentative ACRS meeting, subcommittee, 15 

and we are also planning to have, of course, public 16 

meetings during that time period.  And then as stated 17 

before, the final regulatory basis is due in September 18 

2015. 19 

On to the general process.  So in relation 20 

to the draft regulator basis, as I mentioned, we're 21 

going to present it for formal comment.  It's going 22 

to include the regulatory analysis as well as the 23 

backfitting discussion, which may include a backfit 24 

analysis, depending on whether an exemption applies 25 
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or not, and as I mentioned, we have a tentative meeting 1 

with ACRS as well as tentative public meetings. 2 

For the final regulatory basis, that's 3 

going, as mentioned before, to go up as an information 4 

paper to the Commission, as directed by the 5 

SRM-SECY-12-0157, and we'll use the information during 6 

the public comment period to inform the final regulatory 7 

basis. 8 

We do not intend to have a formal comment 9 

period on the final regulatory basis, but of course, 10 

those would be comments that we would try and 11 

incorporate for the proposed rule stage; if that's where 12 

the staff comes out to. 13 

So we'll then, after the final regulator 14 

basis goes up as the information paper, we'll begin 15 

development of the proposed rule, which will continue 16 

with the periodic public meetings.  We'll begin 17 

development of the draft regulatory guide and we intend 18 

to have these white papers to be provided through the 19 

process, which is kind of a draft of the draft kind 20 

of idea, as well as development of the proposed rule 21 

language, and of course, we'll be putting that out in 22 

draft form to kind of get any feedback on that. 23 

And of course, any development or 24 

modification of the regulatory analysis backfitting 25 
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based on any new information or any other comments that 1 

we receive.  And then of course, the proposed rule will 2 

be submitted to the Commission for a vote. 3 

Just on the regulatory analysis process, 4 

which is also kind of apply to the backfit analysis 5 

process, we've developed an event tree using the PRA, 6 

we've had a lot of meetings on that last year, kind 7 

of, determines the dominant sequences based on a 8 

hypothetical event and facility.  As I mentioned, right 9 

now, we have that based on a reference BWR Mark 1, but 10 

taking Jeff's comments back, and I'll, you know, talk 11 

to the working group to determine to what extent we 12 

will flush out the event tree for Mark 2; reference 13 

Mark 2. 14 

The MELCOR analysis develops releases 15 

based on a reference BWR Mark 1 and a reference BWR 16 

Mark 2, so these plants, this is not a single plant, 17 

this is not a specific plant, this is more of trying 18 

to represent a BWR Mark 1 and try and represent a BWR 19 

Mark 2.  It is not a specific plan.  It's not a -- you 20 

know, it will not be a Surrey.  It's not STP.  It's 21 

not any specific plant.  It's a plant that doesn't 22 

exist.  It's just supposed to be representative of the 23 

BWR Mark 1's and representative of the BWR Mark 2's. 24 

The MACCS analysis consequences, MACCS 25 
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analysis, is also using source terms from the MELCOR 1 

analysis.  And we'll use various locations where plants 2 

are to kind of, once again, provide us a reference.  3 

We might be applying, you know, for example, as I was 4 

saying, a reference Mark 1 to a Surrey location, then 5 

to an STP location, with various locations, and there 6 

might be modifications within those locations, but once 7 

again, it's not representing any single plant.  It's 8 

really just trying to give a reference idea of what 9 

Mark 1 and Mark 2's could be for the decision makers 10 

for the Commission. 11 

And of course, then that MACCS analysis 12 

consequences are then probability weighted, and that'll 13 

give the risk per year, and then that risk per year 14 

is then moved out on to the average life of a BWR Mark 15 

1 and average life of -- the remaining life of a BWR 16 

Mark 2, and we assume one license renewal, unless a 17 

licensee has simply stated they're not coming in for 18 

the license renewals, and that provides us with our 19 

average years and our average risk reduction or benefit. 20 

And just as mentioned, these do not 21 

represent any specific plants.  They're just 22 

hypothetical generic plants. 23 

MR. BUNT:  Aaron, when you say a life 24 

extension, you're saying two 60 years?  You're not 25 
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saying the 60 to 80, you're just doing two 60 when you 1 

look at your evaluation? 2 

MR. SZABO:  Yes, we use some 60. 3 

MR. BUNT:  I just needed your end date. 4 

MR. SZABO:  Yes, unless a licensee has 5 

specifically come into the NRC, or at least publicly 6 

enough that we feel confident that that would change 7 

our assumption as to what the life is, and then I just 8 

have a list of all the plants, their expiration dates, 9 

and then just take an average of that to provide what 10 

the benefits are. 11 

On the backfitting, just go through this 12 

very quick, because I think most of you have heard this 13 

before.  So first, we interpret whether this is a 14 

backfit under 50.109(a)(1), it is, I don't think anyone 15 

would oppose that statement, then the question is 16 

question it's necessary to ensure adequate protection. 17 

 Once again, during SECY-12-0157, we said it did not 18 

reach that level and if it doesn't now reach the level 19 

of adequate protection, we then proceed to Step 2, which 20 

is the, is it a substantial increase in protection of 21 

public health and safety? 22 

The Commission has been rather -- they've 23 

given a lot of latitude as to what they determine 24 

substantial is.  Their past statements have stated, 25 
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like, basically, they'll know it when they see it, 1 

however, of course, we do have a qualitative factors 2 

paper that was required as part of this SRM that is 3 

going up, so we don't know if that affects anything 4 

in relation to the backfitting process.  We won't, of 5 

course, incorporate that into the regulatory basis for 6 

proposed rule or final rule. 7 

And then if the action is substantial, the 8 

question is, is regulatory action cost beneficial?  9 

And that's just really our cost/benefit analysis.  In 10 

relation to information received, as mentioned before, 11 

we received the E-portal access in a public meeting 12 

on a BWR Owners Group EPG/SAG Rev 3.  We had the public 13 

meeting late March. 14 

That's also the BWR Owners Group just 15 

mentioning that the information that's in the EPG/SAG 16 

Rev 3 is proprietary.  We've received general cost 17 

estimate and ranges in the September 2013 public 18 

meeting.  The insights for development of PRA event 19 

trees and ground rules from MELCOR, we've been 20 

discussing since last July through, really, December. 21 

 I'm sure we're going to get into that more now, but 22 

that's just up to the state. 23 

And then, performance criteria will be 24 

discussed July through September.  We've kind of put 25 
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that on the back burner and we're going to be bringing 1 

that out.  The intention is to be discussing that in 2 

future public meetings; bringing that back up.  On to 3 

the request for information, the detailed cost estimate 4 

of options.  The request for that's by the end of May. 5 

We are, of course, there's a presentation 6 

today that will be on that, also expecting a letter, 7 

kind of, either in more detail or kind of flushing that 8 

out a little bit more, but in a more formalized manner 9 

than just in a presentation.  And of course, it needs 10 

to be non-proprietary based on the advice we've received 11 

from OGC. 12 

Another thing is the change -- 13 

MR. KRAFT:  Do you want us to respond 14 

point-by-point here, Aaron? 15 

MR. SZABO:  You can if you'd like, yes. 16 

MR. KRAFT:  Okay.  On detail cost 17 

estimates, you will get a presentation by Phil later 18 

today.  In that presentation is a commitment for the 19 

letter; the date you have there.  It will be 20 

non-proprietary, and we will fully explain what's in 21 

that cost estimate and how it's used.  There's a style 22 

cost estimate, what it means to the industry when you 23 

do those kinds of cost estimates, so I think we're good 24 

on that one. 25 
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MR. SZABO:  The next is the changes to 1 

SAMGs due to filters and filtration strategies.  SAMG 2 

being, like, EPG/SAG Rev, whatever the revision of it 3 

would be, that request is by May 31st, and the idea 4 

is, would this be, for both filters and filtration 5 

strategies, would there be any addition or reduction 6 

of actions necessary, low score damage?  We received 7 

a statement during the closed part about what the BWR 8 

Owner Groups thought at the moment, but, you know, that 9 

was at the moment.  We want you guys to go back, you 10 

know, discuss as need, and come back in a -- 11 

MR. KRAFT:  This is Steve.  There is some 12 

confusion on this part.  At the meeting, at the 13 

proprietary meeting, we identified that we, meaning 14 

the owners groups, and I think, Lesa, I'm speaking for 15 

you a little bit here when I say this, will be receiving 16 

a formalized list as to what data you need, stated in 17 

a way you could use it, and that could be made public. 18 

We have not seen that list yet.  Any idea 19 

when we might see that list? 20 

MR. SZABO:  I'm going to have a preliminary 21 

list of information here.  My next working group 22 

meeting, I'm going to try and finalize the list of 23 

information we think we need.  If you're talking about 24 

the information that is proprietary that we believe 25 
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to be -- we need to be public -- 1 

MR. KRAFT:  Correct. 2 

MR. SZABO:  -- that would -- 3 

MR. KRAFT:  And in what format you need 4 

it. 5 

MR. SZABO:  Yes.  I'm hoping to hammer 6 

that out in the middle of May; by middle of May.  In 7 

relation to that type of information, we don't need 8 

that until, I think -- 9 

MR. KRAFT:  May 31st. 10 

MR. SZABO:  Or June -- you know, that's 11 

the June 30th date.  We don't need that that early. 12 

MR. KRAFT:  So what's the difference 13 

between what you're asking for on May 31st and what 14 

you're asking for on June 31st? 15 

MR. SZABO:  So what this is, essentially, 16 

a hypothetical.  And the idea is, if we imposed -- if 17 

filters were required, what modifications to the BWR 18 

Owners Group EPG/SAGs would be required?  Would there 19 

be any reduction or addition of actions if there were 20 

filters?  I mean, there's been discussion about 21 

monitoring backpressure, for example, you know, would, 22 

like, that be -- 23 

MR. SZABO:  Let me turn to Jay Leyter from 24 

Exelon.  Jay is the vice chair of the relevant task 25 
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force.  How easy is that question to answer? 1 

MR. LEYTER:  This is Jay Leyter. 2 

MR. SZABO:  If you can come up towards the 3 

-- 4 

MR. LEYTER:  Sorry.  Jay Leyter.  I'm 5 

vice chairman of the BWR Owners Group Emergency 6 

Procedures Committee.  That's a short timeframe there, 7 

depending on the level of detail that you're looking 8 

for.  If I'm interpreting this correctly, what you're 9 

looking for is, hypothetically, if we had a requirement 10 

for filters whether or not, or how that would, 11 

potentially influence the SAG strategies. 12 

MR. SZABO:  Yes. 13 

MR. LEYTER:  And those changes then, if 14 

any, would be something that would be reflected in a 15 

future revision of the guidelines. 16 

MR. SZABO:  And it wouldn't be a, just 17 

because you think this now, we are expecting that, for 18 

instance, if filters be required, all those changes 19 

are now required to be made.  This is more, as I said, 20 

at a higher level.  As I said, kind of like, well, there 21 

might be a back pressure issue, so we now think that 22 

we would need another operator action to monitor that, 23 

or we would need more instrumentation to monitor back 24 

pressure, or, you know, we would now have some new 25 
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equipment that would alleviate, you know, some operator 1 

actions because there's a filter, or, you know -- and 2 

that's the kind of level that I'm talking about. 3 

I'm not talking about, you know, we expect 4 

the pressure band, you know, to move from 100 to 125, 5 

you know, not that -- 6 

MR. LEYTER:  Not that specific. 7 

MR. SZABO:  No.  We're not looking for 8 

that kind of detail. 9 

MS. KORSNICK:  This is Maria Korsnick.  10 

And you also expect that for filtration strategies to 11 

be applied? 12 

MR. SZABO:  Yes.  And the idea is, kind 13 

of, you know, if you're relying on instrumentation, 14 

is your assumption that the instrumentation would be 15 

increased to a higher grade to, you know, withstand 16 

the initial event, or would you be moving -- do you 17 

guys expect that you now need new instrumentation, or 18 

move instrumentation, that kind of -- 19 

MS. KORSNICK:  Yes, and what are you trying 20 

to do with this information?  I guess, you know, just 21 

at a high level, you know, first, you determine a lot 22 

of these details, and then you reflect what operator 23 

actions you want to take.  It's like you're asking for 24 

the operator actions in the front when we're still doing 25 
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some of the analytical work that says, what is it that, 1 

in fact, the strategy is going to be? 2 

So it's an awkward sequence of events and 3 

so I guess my concern is with what level of assuredness 4 

or validity that this information would be used, because 5 

at best, it can be conjecture, and starting with our 6 

earlier slide, where we were, you know, held accountable 7 

for a delay that we've provided, we feel like we have 8 

a lot of conversations, and yet, those conversations 9 

don't feel, to me, like they get credited as an actual 10 

transfer of information. 11 

So I'm very uncomfortable now having a 12 

casual conversation, or a casual high-level request, 13 

and then being held accountable to a level of detail, 14 

and then being turned back and saying, sorry, industry, 15 

you didn't answer it right.  So I think this needs a 16 

lot more, exactly what are you looking for, what's the 17 

value add, and May 31st, given what today is, I would 18 

tell you, is not realistic. 19 

MR. BUNT:  The BWR Owners Group agrees with 20 

that.  A 30-day turnaround on this type of request for 21 

a total speculation, when we don't even know what filter 22 

or filtration strategies we're talking about, is not 23 

a doable activity. 24 

MR. DENNIG:  Just to the extent, I think, 25 
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the operator actions are part and parcel with the 1 

strategy, or the use of a filter, the question gets 2 

to the increase or the reduction in complexity or number 3 

of actions that operators would be required to take, 4 

given different outcomes, in particular, we're 5 

interested in any reduction in operator burden if there 6 

is a filter on the drywell vent.  So that, specifically, 7 

is something we're interested in a response to. 8 

MR. BUNT:  So is that the specific 9 

question?  Is it, if there was a filter, is there a 10 

reduction in operator actions? 11 

MR. DENNIG:  I think that's a good place 12 

to start. 13 

MR. BUNT:  Is that the only question?  I 14 

mean, that's where we get to is, what are the specific 15 

questions, because it's a total amount of speculation 16 

on both sides as to what are you talking about, what 17 

size filter, what type of back pressure, what type of 18 

everything else?  There's multitudes of filters.  What 19 

strategy is it that you're employing?  What is the 20 

technical basis for whichever strategy it is?  How do 21 

 those incorporate into which leg of the SAGs that we're 22 

talking about? 23 

There's so many things that go into this 24 

that I don't believe that we can answer Bob's question 25 
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unless that's a very special defined question, and 1 

still, 30 days is not a good time period to get all 2 

the people involved and to get turnaround on the letter. 3 

If we asked NRC for a letter on that, would 4 

30 days be adequate to get your concurrence? 5 

MR. SZABO:  Well, I mean, part of the point 6 

on me putting dates here is to discuss them.  I mean, 7 

I don't want to -- they're flexible to a degree.  I 8 

mean, I can't say, yes, if you want to give us this 9 

in May 2015, that's great for our draft reg basis when 10 

it's due in September.  I mean, getting back to, kind 11 

of, the intention, the purpose of the use, is kind of 12 

what Bob was talking about, is, you know, the statement 13 

being made by members of the public as well as, kind 14 

of, how the Europeans have their setup as this whole, 15 

well, we don't really need any operator actions because 16 

we have a filter.  We can kind of step away for, you 17 

know, at least 24 hours. 18 

And the whole idea is, you know, what is 19 

the validity of that in the United States?  Would we 20 

do that?  Would it really be, no, nothing would change? 21 

 We would still take all these actions.  And like I 22 

said, we're not looking for the specific level of detail 23 

as to how everything would change specifically.  We're 24 

kind of talking about it in more general ideas, like, 25 
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as I said, the -- 1 

MR. KRAFT:  Well, that's the part that 2 

perplexes me; how anyone can say to you, I'm in the 3 

middle of a core melt accident, and I can go home and 4 

have a cup of coffee because it doesn't matter.  I got 5 

a filter.  That perplexes us.  How do you think that? 6 

 How does any operator think that? 7 

MR. DENNIG:  I don't think we think that, 8 

Steve. 9 

MR. KRAFT:  Well, that's what you just 10 

said. 11 

MR. DENNIG:  No, that isn't what we just 12 

said.  We said, there's an arrangement of equipment 13 

where there's a filter on the drywell, where the 14 

filtering goes, preferentially, through the drywell 15 

through a filter, and the only question is, does that 16 

or does that not increase or decrease operator burden 17 

as a strategy for containing fission products? 18 

MR. KRAFT:  No, phrasing the question that 19 

way, Bob, is a step towards understanding your 20 

information need, which is the point I keep making.  21 

And maybe Aaron kind of described it a little loosely, 22 

but to suggest that you're basing it on a statement 23 

from some unknown, unnamed plant in a different 24 

continent, that they, hey, we got a filter, you know, 25 
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we can leave it alone.  I'm sorry.  That's not the way 1 

we train operators and that's not the attitude we take 2 

towards our plants. 3 

MS. KORSNICK:  Yes, I guess, this is Maria, 4 

what I would like to do is get the conversation back 5 

to a point.  You clearly want some information.  It's 6 

clearly not clear to us exactly what it is.  We would 7 

like it documented, we would like it to be made very 8 

clear, and we object, currently, to the date that we 9 

see based on the fact that we don't currently know what 10 

the exact question is. 11 

And I would also caution you that what we're 12 

asking for is a conclusion of analytical work that is 13 

not complete, and so we both have to be very careful 14 

with what the information and how the information is 15 

used when we're asking for conjecture on both sides. 16 

 Okay? 17 

Perhaps it would be best to revisit this 18 

discussion after the technical discussions play out 19 

today, and then we can reflect again on this specific 20 

request, because I think the point of today's meeting 21 

is to share more details relative to the current state 22 

of the analytical work, and then maybe this question 23 

has more framing and more reference.  That would be 24 

my suggestion, rather than batting it around further 25 
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today, when we haven't had the analytical conversation 1 

yet. 2 

MR. SZABO:  Yes, that's fine.  Moving on 3 

to Slide 18.  This is, Steve, what I think you were 4 

talking about before, and this is the information, at 5 

least preliminary list, of information that the staff's 6 

put together that we think we need to be made public 7 

that is currently a proprietary format.  And like I 8 

said, we're finalizing the list of information.  We're 9 

trying to get that done in the next couple of weeks 10 

in relation to the assumptions. 11 

It's on anticipatory venting, steam 12 

cooling, level vent, venting pressure upon vessel 13 

breach, control band for vent cycling, closure to 14 

wetwell, and the TSC interactions post core damage are 15 

the -- 16 

MR. GABOR:  Are you going to provide 17 

another list, because I don't relate to all of these 18 

phrases on here.  Do you want to clarify them now or 19 

is that going to come at a later point? 20 

MR. KRAFT:  Let me suggest a different -- 21 

Jeff's starting the right conversation here.  First 22 

of all, as far as I'm concerned, the date's a complete 23 

non-starter, because we don't know what you're asking 24 

for.  I would strongly recommend that you ask 25 
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questions, not ask us to verify statements, because 1 

we don't know what the statements mean.  Pose a 2 

question, maybe we'll have a different interaction to 3 

understand the questions better, but until we see those 4 

questions, that date is just words on paper.  I don't 5 

see how anyone can commit to the date. 6 

MR. SZABO:  It sounds that it would just 7 

be easier for us just to send a letter to you guys. 8 

MR. KRAFT:  A letter would be fine. 9 

MR. SZABO:  Okay.  Yes, we'll do that. 10 

MR. KRAFT:  But I'm saying, I recommend 11 

you do it in questions, and until we see that letter, 12 

there's no way we can commit to the date. 13 

MR. SZABO:  Right. 14 

MR. FULLER:  This is Ed Fuller.  Looking 15 

forward to that presentation on the BWR Owners 16 

Groups/industry/EPRI results, I see a slide on review 17 

from December 12, 2013 public meeting, and I think some 18 

of these items here are actually addressed in here with 19 

numbers put on them.  And not in all cases do the numbers 20 

agree with what we're using in our calculations, but 21 

we can probably spend some time in the technical part, 22 

getting some more specificity to what the request is 23 

asking for. 24 

MR. GABOR:  This is Jeff Gabor.  I agree. 25 
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 I think the December meeting provided a lot of that, 1 

and I'm summarizing it today.  Just, you know, some 2 

of the terms up here, you know, I don't relate to.  3 

I think we need further discussion. 4 

MR. SZABO:  That's fine.  We can do that 5 

this afternoon. 6 

MR. BUNT:  Also, on anticipatory venting, 7 

I guess we're curious as to why there's not a reference 8 

to the endorsed white paper, which was fairly detailed 9 

on the flipside, that had all the details with 10 

anticipatory venting?  What extra are you looking for 11 

besides that, which is already documented and endorsed 12 

by the NRC? 13 

MR. SZABO:  That might be where it is and 14 

that might resolve that concern.  This was, basically, 15 

we started off with a list in the working group saying, 16 

hey, as you look through the EPG/SAG, you know, what 17 

are the major things that you think need to be made 18 

public?  And, you know, it was there and it might be 19 

-- 20 

MR. BUNT:  I understand. 21 

MR. SZABO:  -- once again, that might just 22 

be the resolution of that. 23 

MR. BUNT:  Okay.  But that type of thing 24 

might be the way that you want that resolved? 25 
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MR. SZABO:  Yes.  It might be, you know, 1 

we'd like some of this, you know? 2 

MR. BUNT:  You're really looking at a 3 

linkage to a reference to a document that you can 4 

reference and your regulatory basis, is what you're 5 

looking for. 6 

MR. SZABO:  Yes.  So basically, for 7 

traceability and repeatability of the public.  That's 8 

why we need, at least, the major assumptions so that 9 

someone could, you know, say at the time, the money, 10 

you know, throw it in their own MELCOR, say, from MELCOR 11 

as they run this. 12 

MR. BUNT:  Okay.  And several of the ones 13 

that we saw before, we believe, that are referenceable 14 

already through other documentation, and that some of 15 

them would be scenario-based assumptions that we'd be 16 

working on. 17 

MR. SZABO:  And that might just be the 18 

answer. 19 

MR. BUNT:  Okay. 20 

MR. SZABO:  As I said, you guys would 21 

probably have a much better idea of where all that 22 

information may be.  You know, you might say, we know 23 

Plant X has already submitted that information.  Well, 24 

you know -- 25 
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MR. BUNT:  And I would suggest that it 1 

might be good to, your list of questions before you 2 

formalize them, is to send that to the BWR Owners Group 3 

rep so that we can make sure that the question is asked 4 

in a way that it's not going to create another 5 

proprietary-type response, because that wouldn't be 6 

beneficial to either group. 7 

MR. SZABO:  Yes, I'll make sure to do that. 8 

 Yes.  We referred to this before, this plant-specific 9 

information.  We're developing the template, which is 10 

a diagram, within the next two weeks.  That, I'll then 11 

be emailing to Steve, and once again, we can formalize 12 

that more in a letter if you guys want. 13 

MR. KRAFT:  So you want for each Mark 1 14 

and Mark 2, you're going to want whatever the matrix 15 

looks like for each plant, or do you want us to identify 16 

ranges, or what exactly -- 17 

MR. DENNIG:  Let me speak to that, Aaron. 18 

 The data we're asking for is these things readily 19 

available.  Most of it will come from the EPG/SAG, so 20 

the individual plants.  Some details about the head 21 

gasket design, which I don't think we have any 22 

information on, and some information on safety relieve 23 

valves, we don't have much good information on which 24 

plants have safety release that relieve into the 25 
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drywell. 1 

That information has been very similar to 2 

what's in the INPO report from Fukushima on safety 3 

relieve valves.  We don't need plant names.  We can 4 

work very well with Plant Number 1, Plant Number 2, 5 

and Plant Number 3.  The objective is to be able to 6 

discuss intelligently, the applicability of the 7 

analysis across the range of plants in the fleet with 8 

regard to features that have proven to be important 9 

in regulatory research for severe accident mitigation. 10 

And as I said, I don't think any of this 11 

is something that the PRA group might have -- they've 12 

already done it for their IPE, or most of it comes from 13 

the SAMGs, which we don't have access to those for every 14 

plant.  And again, we don't need the plant name.  We 15 

just need a vector of values, information, for Plant 16 

Number 1, Plant Number 2, Plant Number 3, and that will 17 

do us just fine. 18 

And I'm putting that together for Aaron, 19 

and the reason why it's not ready is because we're trying 20 

to be very clear and very careful so that you understand, 21 

you know, everybody understands what we're asking for 22 

and we don't have to keep going back and forth, and 23 

it's easy to do, or easy to point us to where that 24 

information is. 25 
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MR. KRAFT:  Okay.  So this is Steve, the 1 

data you get would be a matrix set that would, for Plant 2 

1, this is the set, Plant 2, this is the -- okay.  The 3 

one thing I'm concerned about is that your analysts 4 

high-grade the data, that you mine the data in such 5 

a way that you select of this point here, this point 6 

there, this point from the other plant there, and they 7 

combine into an unrealistic, not representative. 8 

MR. DENNIG:  That's specifically why we 9 

don't want ranges that aren't related by the vector 10 

for the plant. 11 

MR. KRAFT:  I see. 12 

MR. DENNIG:  And we don't want to 13 

cherry-pick, this is the worst here, this is the worst 14 

there.  The idea is to look at the ensemble for the 15 

plant, and again, we don't need the plant name.  We 16 

want to look at the setup, what the situation is for 17 

a particular plant, in fact, it helps avoid doing that 18 

cherry-picking. 19 

MR. KRAFT:  No, no, great.  I'm glad we 20 

had that conversation.  Let me turn to Lesa Hill on 21 

the phone.  I'm not sure whether you're looking at the 22 

slides or not, Lesa, but they've got a date up there 23 

of July 31st.  I'm not entirely confident that you can, 24 

in fact, get all the data they want, that's number one, 25 
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subject to be seen.  Number two is that, if they gave 1 

us that matrix in, call it, two weeks, just for arguing 2 

sake, does July 31st sound like a time period that your 3 

group could turn that around? 4 

MS. HILL:  Well, Steve, at this point, I 5 

mean, I would have to defer to the group, and I am 6 

uncomfortable with these dates.  Randy, do you have 7 

a better idea of what timeframe we may be able to get 8 

that information together? 9 

MR. BUNT:  We're looking at 90 days from 10 

today as your due date.  There is going to be a 30 to 11 

45-day review cycle on this.  There's probably going 12 

to be a 30-day data collection site for this, and unless 13 

you can really get that list to us within a week or 14 

so, it's going to be hard-pressed to make the July 31st 15 

date, if everything goes as defined, especially, we're 16 

projecting to on the items on it.  We don't know exactly 17 

what the list is. 18 

I mean, if it does turn out to be what you're 19 

saying, it's very easy. 20 

MR. DENNIG:  Yes, I understand.  It 21 

shouldn't be hard for us to do that. 22 

MR. BUNT:  Okay. 23 

MR. DENNIG:  I will get to Aaron, my best 24 

effort at trying to be clear at what we're trying to 25 
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do, early next week, and then hopefully, by the end 1 

of next week, something can go to you that you can use 2 

for planning purposes. 3 

MR. BUNT:  And what I would like to say 4 

on that is, what we'll do is, we can get the list, there 5 

should be some information that we can get by July 31st, 6 

it may not be a complete set of all data by July 31st, 7 

and whether that would be beneficial, and we may propose 8 

a new date for some of the information that requires 9 

more validation, because it may be a procedure topic, 10 

it may be something else, depending on what it is, some 11 

things may be harder to get because they may be a variety 12 

of values for a particular site that may meet that one 13 

need. 14 

So to address Lesa's comment, I think 90 15 

days, if we get something fairly quickly from you, 16 

that's doable for the amount of data that's easily 17 

available, as described here.  If there's some that 18 

turns out, because of where it's embedded in something, 19 

that may be something we take exception to and document 20 

them. 21 

MR. DENNIG:  You know, personally, I'm not 22 

objecting to, once we have a point for a common dialog, 23 

figuring out how long it's going to take and so on, 24 

and so forth.  I think the idea with the dates was to 25 
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indicate that we would like to have some -- all to get 1 

it over with, as opposed to have it open-ended.  But 2 

as Aaron said, I don't think anybody is saying that 3 

these things are set in stone, and nobody's expecting 4 

anybody to turn to, you know, on a list they hadn't 5 

seen yet, but the expectation that this is not difficult 6 

information to find, that you can point to it, where 7 

we have it already, or provide it, and it'll come from 8 

EPG/SAGs, or very -- this is not going to be a big 9 

exercise. 10 

It would be a big exercise for a staff 11 

person to try to find this in what we have, even given 12 

that we knew it was in there some place.  So we're hoping 13 

that, if we're clear enough, and we get drawings, and 14 

explanations, that you can easily look at it, just 15 

provide the information, and not worry about it anymore. 16 

MS. KORSNICK:  Yes, and I guess I would 17 

also, Maria Korsnick, encourage you to help us 18 

understand, maybe, what information is more important 19 

to you than others to help us prioritize.  We might 20 

be able to get you something sooner, quite frankly, 21 

than what you're requesting, and maybe that's helpful 22 

to you because that's more important in some way, and 23 

so I think not only understanding what, but the value 24 

that you put on it would help us, I think, meet your 25 
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needs more quickly, and we're, obviously, very open 1 

to that. 2 

MR. LEYTER:  This is Jay Leyter.  Just a 3 

point of clarification, when you see what the list is 4 

by the two examples, and for head gasket design and 5 

SRB set points, they, typically, are not in a plant's 6 

EPG/SAGs.  They'd be in a plant's -- 7 

MR. DENNIG:  Well, I didn't say everything 8 

was in there.  I said, a lot of this would come from 9 

the EPG/SAGs.  A lot of it's level information that's 10 

on the charts that the plants use to go through the 11 

EPG sampling. 12 

MR. LEYTER:  All right.  So I need to see 13 

the list.  So it's going to be, I expect, a mix of that. 14 

MR. DENNIG:  Of course.  So we give you 15 

a diagram, and a list of the variables, and what we're 16 

asking for, and again, I don't think it's too obscure, 17 

and if it is, then it is, and we talk about it. 18 

MR. BUNT:  The one thing that we need to 19 

talk about and agree on, I don't want to belabor this 20 

too much, but some things may end up being proprietary. 21 

 Is that okay if part of this letter ends up being 22 

proprietary; like, design of a head gasket and 23 

configuration of a system?  I don't know for sure right 24 

now.  When you start talking about that type of 25 
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component to that level, that may be a proprietary-type 1 

document to be the design of it. 2 

And we just need to discuss, because some 3 

of it may show up that way once we get the list, and 4 

we want to make sure that we give you information that's 5 

in the right way for you to use it appropriately.  We 6 

just need to decide that. 7 

MR. DENNIG:  We'll deal with that if it 8 

comes up. 9 

MR. SZABO:  The big thing is, we'll 10 

probably, at least, ask -- I can tell you prefer the 11 

information than not, even if it -- and basically, it 12 

might come to the point where we ask for a proprietary 13 

and non-proprietary version, and the non-proprietary, 14 

we make public, and we, you know, move forward. 15 

MR. KRAFT:  Correct.  Just one last thing 16 

I have to ask, okay, so since we're going to be going 17 

to, potentially, individual plants and asking 18 

individual questions, you are not asking for this 19 

information under oath and affirmation.  When you start 20 

talking to the plant about data being sent to this 21 

building, that question comes up.  We need to make sure 22 

people are aware of how you want the information, 23 

because it drives what they have to do internally. 24 

MR. SZABO:  At least at this time, I don't 25 
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see a need for it to come under 50.9, oath and 1 

affirmation, and -- 2 

MR. BUNT:  We will do a validation.  As 3 

a part of the Owners Group process before that's 4 

released, there'll be a validation, there'll be 5 

approval from all the sites for that data information, 6 

so that's part of what I put into that timeline that 7 

we're saying, the 90 days gives us time to do that.  8 

That is going to take some time on our part once the 9 

data is gathered to be able to get release of that 10 

information, especially since it's going to be a tabular 11 

form of a multitude of sites.  We have to be able to 12 

get approval throughout the process to be able to send 13 

that in. 14 

MR. SZABO:  And I think for ease, I'm just 15 

going to go through Steve as the point of contact, and 16 

I think it might be best that it comes -- you know, 17 

the documentation also, you know, might come through 18 

NEI and then you alleviate a lot of that 50.9 issues. 19 

MR. BUNT:  Never an issue. 20 

MR. KRAFT:  Well, depending on where the 21 

data's collected. 22 

MR. SZABO:  Yes.  And just to reiterate 23 

kind of what Bob was talking to.  I'm a project manager. 24 

 These dates are, you know, optimistic, you know, I 25 
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try and drive people to finish things as early as 1 

possible so we can meet metrics.  So, you know, the 2 

reason why I wanted to have all this information here 3 

is to have this discussion and find out what is 4 

reasonable before we end up sending out a letter and 5 

getting, you know, these dates are unreasonable, you 6 

know, please -- and wasting, basically, a lot more time. 7 

MS. KORSNICK:  You've clearly created 8 

dialog. 9 

MR. SZABO:  Yes.  And the last thing, the 10 

request for information, is just the Mark 2 containment 11 

information, as mentioned before, since we're doing 12 

the MELCOR analysis for a Mark 2.  Just some drawings 13 

that provide the reactor supplications, dimensions, 14 

and floor shape, including the distance from floor to 15 

elevation where spillover into downcomers begin.  16 

Similar to information we've already discussed in 17 

relation to Mark 1's.  It's basically just that for 18 

Mark 2's. 19 

It's to create a more generic MELCOR 20 

analysis and some sensitivities.  We do have a MELCOR 21 

DAC, and that's what we intend to start with, but we'd 22 

like to just not use that MELCOR DAC.  We'd like to 23 

have something that better references a more generic 24 

Mark 2. 25 
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MR. GABOR:  Jeff Gabor.  There is no such 1 

thing as a generic Mark 2.  So I think the way we should 2 

approach this is to have a discussion about, again, 3 

more specific about, what are the kinds of parameters 4 

that are going to have the greatest influence on these 5 

results?  And maybe, I know we said we didn't want to 6 

focus too much on what the ranges are, but I think in 7 

some of these instances, like the Mark 2, I think we 8 

can deal with the ranges, because there is a relatively 9 

small window, pretty well-defined.  There's, what, six 10 

plants?  So it's a pretty small group of plants. 11 

And instead of, this is only my opinion, 12 

getting bogged down into a formal transfer of data and 13 

specifics, I think we can have a general discussion 14 

that can resolve a lot of this stuff. 15 

MR. SZABO:  I mean, yes, that might be the 16 

way to -- I mean, our goal is just to -- 17 

MR. KRAFT:  That's fine, in terms of 18 

getting the information, but referring to what Maria 19 

said, that's what we've been doing, and you didn't 20 

accept it, so let's, you know, we may have to formalize 21 

it at some point. 22 

MR. SZABO:  And, you know, as I said, some 23 

of these might be a non-issue.  It's just, you know, 24 

like, the steam explosion -- 25 
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MR. GABOR:  Can I ask about that?  Jeff 1 

Gabor again.  Are you looking for us to technically 2 

resolve the ex-vessel steam explosion probability 3 

issue?  I mean, that is not a small task. 4 

MR. BASU:  Sud Basu.  If I could -- 5 

MR. GABOR:  Please, help me here. 6 

MR. BASU:  The answer is no. 7 

MR. GABOR:  Okay. 8 

MR. BASU:  We are not looking for you to 9 

resolve that issue.  I think the reason this shows up 10 

here is because there are three different cavity 11 

configurations. 12 

MR. GABOR:  Sure. 13 

MR. BASU:  In Mark 2, we recognize that 14 

there may be a potential, and we put this on the table 15 

for you to be cognizant of that. 16 

MR. GABOR:  Yes, and I think, you know, 17 

we can talk more this afternoon, but I think a good 18 

reference for that are, probably, a lot of the plant 19 

IPEs and the corresponding level 2 PRAs, because they, 20 

typically, will address that, again, given the limited 21 

research and information that's available out there. 22 

MS. KORSNICK:  But I guess I'm concerned, 23 

Maria Korsnick, when you say, I put it on the list so 24 

that we would be cognizant of something, but the list 25 
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is a request for information that we provide to you, 1 

that there seems to be -- I don't understand that logic, 2 

quite frankly, in that, so the data request becomes 3 

unclear to me. 4 

MR. BASU:  Sud Basu again.  So when the 5 

data request actually formally goes to you, there will 6 

be clarifications on these particular items.  If we 7 

need something on the cavity geometry configuration, 8 

the water level, et cetera, et cetera, we will call 9 

it out.  We will not say that, just provide general 10 

information on steam explosion probability.  That's 11 

not the intent.  The way it shows up here is just for 12 

the discussion purpose and I would agree with Jeff that 13 

when we go through the technical discussion, maybe we 14 

can flush out some of these issues. 15 

MR. KRAFT:  All right.  So there is a list 16 

we're expecting soon on what you want for this? 17 

MR. DENNIG:  Yes, I'm working with Eric 18 

Fuller, and Sud, and we'll fold in the specifics of 19 

what they need beyond what we understand we need to 20 

see if there's anything that's not already included. 21 

MR. GABOR:  Yes, and, Bob, I know you said 22 

that you guys went back and looked at the past meetings, 23 

but I urge you to do that, because I know, specific 24 

to the Mark 2, I can remember presentations where we 25 
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took the six plants and grouped them, I think, into 1 

three categories, and provided little pictures of what 2 

-- and I understand there aren't elevations on those 3 

pictures, but conceptual in terms of what you're looking 4 

for, I think they provide a lot of useful information. 5 

So, you know, make sure you look at that 6 

stuff and let us know, beyond that, what you need. 7 

MR. SZABO:  Yes, and that's a -- 8 

MR. GABOR:  We talked about the Mark 2's. 9 

MR. SZABO:  As I said, this is more for 10 

a talking point, you know, like, to, as I said, you 11 

know, have you guys ask questions, get a better 12 

understanding, to make sure that we're all talking on 13 

the same page so that when we formalize something, we're 14 

not talking past each other. 15 

MR. KRAFT:  So if it's two weeks away to 16 

get the list, that makes two weeks after that.  I'm 17 

sorry.  That's a non-starter. 18 

MR. BASU:  We will make sure that we don't 19 

ask you a question that cannot be resolved in two weeks. 20 

MR. KRAFT:  Thank you.  No, no, we will 21 

not respond in the two weeks after the letter.  We need 22 

more time than that.  Let's leave it this way because 23 

I think we have a lot to get on.  Okay.  We got the 24 

list, we understand your concerns, we've expressed some 25 
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of our inability to kind of respond in the dates, so 1 

here's what I propose, okay, you send us the information 2 

that you're specifically seeking in all the different 3 

buckets that we talked about, we reserve the right to 4 

get back to you and say, excuse me, we need further 5 

clarification, and any date you give us, we reserve 6 

the right to come back to you and say, sorry, and we'll 7 

propose a different date. 8 

MR. SZABO:  Yes, that's fine. 9 

MR. KRAFT:  Is that the best way to do it? 10 

MR. SZABO:  Yes. 11 

MR. KRAFT:  There's no commitment on a date 12 

here.  I don't think you can make it. 13 

MR. SZABO:  I should have put preliminary 14 

before requests for us. 15 

MR. KRAFT:  Thank you. 16 

MR. SZABO:  This is all preliminary to just 17 

start discussion and find out how reasonable these dates 18 

are. 19 

MR. FULLER:  This is patient Ed Fuller.  20 

The only thing I want to point out with respect to this 21 

particular request is, it is really important in 22 

assessing water management strategies here to get the 23 

geometries right, and the understanding of when water 24 

and core debris come together, and which falls into 25 



 61 

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

 

the other one.  That's a very important aspect of this 1 

and I believe that we need to study these drawings to 2 

get some idea of what might be happening in a severe 3 

accident progression. 4 

MR. KRAFT:  We don't disagree with you at 5 

all.  We just are trying to answer the question in a 6 

way that you would find most useful and in a timeframe 7 

we can do it.  And I think we're aligned on the purpose. 8 

MR. SZABO:  And just finishing up this path 9 

forward, we're going to continue with MELCOR/MACCS for 10 

BWR Mark 1 and Mark 2's, including sensitivities when 11 

appropriate, plan on having a public, I said, after 12 

detailed information on Mark 2 containments, we're 13 

probably going to have one before then, you know, based 14 

on our discussion today.  You know, definitely one 15 

after, but we'll talk about what's necessary. 16 

We're going to do an independent review 17 

of the cost information whenever it's provided 18 

formally, as well as any follow-up questions we have 19 

in relation to that.  We're going to continue 20 

development of performance goals and measures.  We're 21 

going to have a follow-up public meeting, kind of, 22 

bringing that back into the fold.  We spent the past 23 

months on the analysis, now it's, you know, we have 24 

some more information on the analysis, kind of, you 25 
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know, they're two separate ideas. 1 

You know, let's talk about performance 2 

criteria, how that would be applied, kind of have that 3 

discussion, and then a follow-up meeting that would 4 

be public with a closed section on the BWR EPG/SAG Rev 5 

3, with a focus for that on the filter strategies 6 

rulemaking, and I'm going to be talking to my working 7 

group to putting together, like, a list of information 8 

that we would like to talk about for that type of 9 

meeting. 10 

MR. BUNT:  Aaron, on that last bullet 11 

before you move on, this is going to be primarily related 12 

to the assumption validation list that we're going to 13 

get also, or is this going to be before the due date 14 

for that list and after the list is provided?  Is that 15 

your intent? 16 

MR. SZABO:  My goal is to try and have the 17 

meeting in late May.  That is my hope. 18 

MR. BUNT:  Okay. 19 

MR. SZABO:  I need to talk to Steve.  As 20 

I said, this is something that came up late last week. 21 

MR. BUNT:  I think that would be good 22 

clarification to help us before the meeting in July. 23 

MR. SZABO:  Yes, and that's also kind of 24 

what I'm hoping to have during that meeting as well 25 
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is that, during those types of meetings, we are 1 

identifying as we go through, and I've talk to my working 2 

group to be doing this as well as they look at things 3 

to say, hey, this is a major assumption, note it, and, 4 

you know, start getting that list together. 5 

As I said, the date for when we need the 6 

list might be pushed back based on, you know, of course, 7 

if we have a meeting in late May and we find, oh, 8 

actually, we need these eight new things, well, you 9 

know, the date is probably not meetable, you know, at 10 

least for those eight things, and, you know, we're 11 

trying to reduce the burden on you guys to make sure 12 

we're doing what we need to do. 13 

MS. HILL:  This is Lesa Hill, Aaron, excuse 14 

me.  Just one point quickly.  I would like to please 15 

request of the NRC, the folks that are involved in these 16 

meetings, you know, to please make sure the right people 17 

are at our meetings that we attend.  I think that's 18 

one of the issues in the past with the 19 

miscommunications, or maybe not getting the right 20 

information to the right people, so I really see that 21 

as a big issue. 22 

You know, when we have these meetings with 23 

you, certainly, again, please make sure, or help make 24 

sure, that the right people are there at the meetings. 25 
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MR. SZABO:  Yes, will do.  And that's just 1 

my contact information.  At this point, let's convene. 2 

 10:30.  Take a quick break.  Maria, how long do you 3 

think you're going to -- 4 

MS. KORSNICK:  Ten minutes. 5 

MR. SZABO:  Oh, you're only a ten-minute 6 

presentation? 7 

MS. KORSNICK:  No, ten-minute break. 8 

MR. SZABO:  Okay.  So let's say 10:35 9 

then. 10 

(Whereupon, the foregoing matter went off the record at 11 

10:23 a.m. and went back on the record at 10:34 a.m.) 12 

MR. SZABO:  Just before you start, Maria, 13 

just agenda-wise, we're going to go through industry's 14 

presentation on the filtering strategies rulemaking 15 

insights, and then we're going to convene for lunch, 16 

and then the first thing back from lunch will then be 17 

the cost information, and then we will go through the 18 

technical evaluation information just so those on the 19 

phone know.  All right.  Thank you. 20 

MS. KORSNICK:  All right.  Thanks.  I 21 

guess I'll start the presentation by stating that when 22 

we were first going through the hardened containment 23 

venting system order and discussions relative to that, 24 

there was always an understanding that there was 25 
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connectivity between learnings that we were having as 1 

we proceeded through the implementation of that order 2 

and rulemaking. 3 

And so, really, the purpose of my 4 

conversation today is to share with you some of those 5 

insights.  You'll have more details as you go through 6 

the technical presentation this afternoon, so this is 7 

really just an opportunity to say, quite frankly, we 8 

envisioned that there would be conversation and dialog, 9 

and we feel like we have enough information to create 10 

that. 11 

And so I'll go to the next slide, and 12 

basically, framing-out, again, that as we're 13 

progressing on the technical work related to filtering 14 

strategies, we have, you know, additional insights that 15 

have come to light.  I would say it's not that it's 16 

new, it's probably the relative importance of things 17 

has been clarified. 18 

So, for example, the priority on water 19 

addition to accrue the best and greatest safety benefit 20 

the soonest is what the analytical work would show, 21 

and it would also show that their other strategies have 22 

secondary impacts on safety.  So when we talk about 23 

water management, we talk about venting, these kinds 24 

of things, have more of a secondary impact than the 25 



 66 

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

 

actual addition of the water.  Again, the technical 1 

details that you'll talk through this afternoon will 2 

bear that out. 3 

But based on that, we felt that these 4 

insights should actually inform what we're going 5 

through now, which is the hardened containment venting 6 

system phase 2, to make sure that resources on both 7 

industry's part and the NRC's part are appropriately 8 

focused. 9 

The next slide talks about that safety 10 

focus, the safety benefit of the reliable water addition 11 

is, in fact, very significant.  In fact, without water, 12 

the safety benefit of the severe accident vent, in fact, 13 

is lost.  The role of water management in severe 14 

accident response merits consideration.  There's many 15 

plant-specific aspects to it, and clearly, the need 16 

for a drywell vent itself is dependent on how you're 17 

managing your water; how much you're putting in, et 18 

cetera. 19 

So the functional requirements are also 20 

dependent on water injection and the management 21 

strategy, so there's a synergistic effect between what 22 

we're trying to design now, which is the design details 23 

around the drywell vent, and, in fact, water management. 24 

The next slide, you're going to go through 25 
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more detail this afternoon, so I'm just going to stay 1 

at a high level for this.  You can see across the bottom 2 

that there's several different case numbers that are 3 

listed, so it's a variety of different runs that were 4 

made, but essentially, from a big-picture perspective, 5 

we're looking at a slide that shows the latent cancer 6 

fatalities in the blue bars and early fatality risk 7 

in the red bars. 8 

And you can see when there's no water 9 

addition, you can see that in the grouping of bars on 10 

the most left-hand side of the slide, and then across 11 

the bottom, several different case studies of a variety 12 

of different things, but the one factor that's 13 

consistent is that water makeup is, in fact, applied, 14 

and we see a factor of three to four reduction with 15 

water, and, sort of, doesn't matter what the different 16 

things that you do in addition to adding the water, 17 

and again, we'll talk about that in more details today. 18 

But really, the takeaway here is, the very 19 

significant impact that we get with the addition of 20 

the water. 21 

MR. SZABO:  Maria, can I ask one question, 22 

quick question, on the slide? 23 

MS. KORSNICK:  Yes. 24 

MR. SZABO:  With small filter and large 25 
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filter, is that also with water makeup or not? 1 

MS. KORSNICK:  Everything on the 2 

right-hand side includes water. 3 

MR. SZABO:  Okay. 4 

MS. KORSNICK:  Everything.  And that goes 5 

back to our earlier conclusions, in fact, that the value 6 

of any of these other things that you're doing, it first, 7 

has to include water as a part of the solution. 8 

MR. SZABO:  Okay. 9 

MR. KRAFT:  Water to the vessel, water to 10 

drywell, whether you control the vent or not, you know, 11 

various things like that, that you can see that they 12 

have variation, one compared to the other, but the bulk 13 

difference is the water addition. 14 

MR. FULLER:  This is Ed Fuller.  One other 15 

point of clarification on these last two.  Does any 16 

reduction of whatever this risk factor is that these 17 

bars represent, did it also include the risk reduction 18 

from adding an external filter? 19 

MR. KRAFT:  Yes.  The small filter and the 20 

large filter are the two -- 21 

MR. FULLER:  Because the numbers look the 22 

same as everything else. 23 

MR. KRAFT:  Yes, they do, and that's 24 

exactly the point. 25 
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MR. WACHOWIAK:  This is Rick Wachowiak, 1 

this afternoon, we'll go into these graphs in more 2 

detail, and we have a comparison with the filter, 3 

without water, and things like that. 4 

MR. SZABO:  Oh, yes, yes, I wouldn't want 5 

to go into detail.  I just wanted to make sure I 6 

understood this. 7 

MR. WACHOWIAK:  We don't need to dive into 8 

the details here.  We have the details this afternoon. 9 

MS. KORSNICK:  And that's the intention 10 

of the conversation. 11 

MR. BASU:  Just a quick clarification.  12 

So all these bars on the right-hand side to the large 13 

bar, that's a normalized.  The best case is not on there 14 

and it's not -- 15 

MS. KORSNICK:  That's correct. 16 

MR. BASU:  So we will talk about what the 17 

absolute values are at some point? 18 

MR. GABOR:  We're going to talk more detail 19 

this afternoon.  We're going to probably be staying 20 

focused on relative comparisons though. 21 

MR. BASU:  Okay. 22 

MR. SZABO:  All right.  Thank you. 23 

MS. KORSNICK:  Okay.  But again, the real 24 

snapshot to walk away from this is, and again, you'll 25 
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hear all the different base cases today, it's the 1 

overall reduction with the water makeup.  The next 2 

slide, again, goes into the value of this reliable water 3 

supply.  Obviously, in avoiding liner melt-through, 4 

it's preserving your containment boundary, it's cooling 5 

that debris, which is reducing those airborne aerosols, 6 

and it's reducing therm challenges, again, to help in 7 

your containment temperatures. 8 

So it's just an essential element in all 9 

of what we're doing, quite frankly, in severe accident 10 

management. 11 

So the next slide talks about the insights. 12 

 Since the major benefit is from the water addition, 13 

again, the factor of three to four, and you can see, 14 

and will see again later today with more detail, that 15 

the other strategies that we're working on really have 16 

secondary impacts relative to safety; whether we're 17 

talking vent control, whether we're talking water 18 

management, whether you're talking use of the drywell 19 

vent, and so I want to ensure that our priority is on 20 

water addition, again, to accrue the greatest safety 21 

benefit the soonest. 22 

So I'll go on to say that, to focus on 23 

safety, as I look now at the work that we are doing, 24 

both industry and the NRC, and we're working on the 25 
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hardened containment vent system order and working at 1 

phase 2, we'll talk about the rulemaking, which is the 2 

topic of today's conversation, and there is some 3 

synergistic effects between these two conversations. 4 

I would ask that we give some consideration 5 

to what we're calling reliable water hardware, and of 6 

course, we'll have to define, you know, what would we 7 

mean by that, but I would just kind of leave you, plant 8 

you, with a thought that in the FLEX arena, in the FLEX 9 

strategy, you can be running hoses, you can be doing 10 

this kind of thing. 11 

Now, if you find yourself in this situation 12 

where, for whatever reason, FLEX was not successful, 13 

you know, you might find yourself in a situation where 14 

running hoses to make connections is not, maybe, the 15 

best option, right?  There could be dose consequences 16 

that need now to be dealt with, et cetera, so the concept 17 

around hardening, potentially, maybe some of those FLEX 18 

connections, to at least have an option for, you know, 19 

a reliable water path. 20 

This, to me, feels like something that we 21 

should be spending some time, energy, and effort on, 22 

quite frankly.  Looking at the criteria for phase 2 23 

of the order, so specifically, in B.2.  Do we want to 24 

understand, based on those design criteria for the 25 
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drywell vent, what water supply that we have, et cetera? 1 

 Again, of course, it brings into the water management 2 

strategy, as well as the drywell vent criteria. 3 

So my point, really, in having this 4 

conversation today, understand we're focused on 5 

rulemaking, is to take that step back and say, we've 6 

already sort of launched the ship here on this order, 7 

and phase 2, and we're having all kinds of conversations 8 

in drywell vent, it becomes intricately connected to 9 

water, yes or no, around design criteria, et cetera, 10 

and it seems to me it's an opportunity to step back 11 

and say, you know, we should really look at that water 12 

requirement and what we want to do with that water 13 

requirement, and how we want to incorporate it. 14 

And I think that's, essentially, what my 15 

summary slide says, that the recent insights that we 16 

gained from this work that we're doing on rulemaking, 17 

let's make sure that we have the right safety focus 18 

and the focus on this reliable severe accident water 19 

addition to provide the greatest safety benefit, quite 20 

frankly, is more important than the drywell vent design 21 

features, and some of the details around water 22 

management. 23 

And as our current process would layout 24 

in front of us, that's not what would happen.  So it 25 
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would take energy on our part to create that change 1 

in focus, because the natural focus right now is going 2 

to be driven off of the order, and it's going to be 3 

driven off of the rulemaking, and the discussion on 4 

hardened water supply, quite frankly, is not cleanly 5 

in either house. 6 

MR. FULLER:  This is Ed Fuller.  On this 7 

last issue.  You probably are aware of it already, 8 

because you are a lot of smart people, but you could 9 

take a lot of information out of the ABWR hardened design 10 

for the AC independent water addition system.  So I'm 11 

sure GE can really help you out there.  And I imagine, 12 

Rick, they had similar things with the ESBWR? 13 

MR. WACHOWIAK:  Yes. 14 

MR. FULLER:  So this is something that 15 

there is information already available, probably even 16 

cost information. 17 

MR. SZABO:  Go ahead, Maria. 18 

MS. KORSNICK:  Well, my point isn't that 19 

we're at a lack for information, my point is, we're 20 

looking for the framework within which that we would 21 

characterize these requirements.  You know, really, 22 

just acknowledging that it's not currently there. 23 

MR. SZABO:  Yes, so this Aaron Szabo, I 24 

guess my question is, what is your suggestion?  Because 25 
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currently, it is in the rulemaking, it is how we've 1 

generally talked about it, options 2, and option 3, 2 

which is the external injection in the drywell, and 3 

external injection in the RPV.  I think the second one 4 

is 2 and the third one is 3, as we have it right now, 5 

so I mean, it's been prioritized in the rulemaking. 6 

It sounds like you're recommending 7 

something else is -- 8 

MS. KORSNICK:  I'm recommending the safety 9 

benefit that it provides, one would suggest that it 10 

have a higher priority, and we can't just always add 11 

to the plate without re-evaluating what's already on 12 

the plate.  I would just suggest that the water issue 13 

is of more importance to the industry as well as, I'm 14 

sure, should be to the regulator, based on the backup 15 

that it provides. 16 

MR. KRAFT:  What we are seeing, Aaron, this 17 

is Steve, from the work in the rulemaking, and some 18 

preliminary thinking, is that, how you design and 19 

operate the water injection post-core melt into the 20 

vessel in a core, drives the hardware requirements for 21 

the drywell vent.  If you were to simply read the order 22 

and the rulemaking, and they do, you know, some of the 23 

language in the preamble of the water, kind of, refers 24 

to the rulemaking, if you read that, and I think the 25 
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SRM from the Commission doesn't quite say it this way, 1 

but there is expected synergy between the two efforts, 2 

that you would, absent anything Maria said, you would 3 

say, okay, wetwell vents in flight. 4 

Okay.  The order is done, the guidance is 5 

done, save getting a letter back from the staff on 6 

endorsing the last little bits of the guidance, you 7 

know, in terms of the plan template, et cetera, we're 8 

done, the industry has got it, and it's going.  The 9 

next logical thing would have been, okay, let's turn 10 

to Chapter 3 of our guidance, which is implementation 11 

of phase 2, which is the drywell vent, which has an 12 

option 2 in it, which is to, you know, kind of tell 13 

us how you're going to manage the water to avoid, you 14 

know, flooding out your wetwell vent, okay? 15 

And then the rulemaking is the rulemaking, 16 

and at some point in time there's, perhaps, a 17 

requirement.  What we've learned that, that's the cart 18 

before the horse situation now.  And that you need to 19 

know a heck of a lot more about your water management 20 

strategy before you even begin thinking about your 21 

drywell equipment requirements. 22 

Okay.  Now, this is not a discussion about 23 

the order, so it's a little out of sync here, but as 24 

you know, the big argument we had, and we kind of put 25 
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it off to phase 2, was, what's your temperature 1 

requirement for your drywell equipment?  That's the 2 

big question that was on the table, but we kind of worked 3 

our way around. 4 

We are suggesting, you don't have that 5 

discussion now because you don't know how to answer 6 

the question.  What we're suggesting is that we focus 7 

on, both you all and us, how do we design and analyze 8 

in a technical basis for water management, and then 9 

it could be a plant-by-plant conversation, as I said, 10 

what plant does what, how much space they have, et 11 

cetera, that would drive what your drywell -- for 12 

example, perhaps you'll need a drywell vent.  Maybe 13 

you don't need the reliable hardened drywell vent. 14 

If you're going to, ultimately, if you have 15 

that bad day, and you go back to your SAMG that now 16 

says, flood up to what was originally top of active 17 

fuel, you got to vent somewhere, but maybe with water 18 

strategies, that's delayed three, four days, and you 19 

don't need quite the drywell vent that you might imagine 20 

if you did it on the first day. 21 

You can't answer those questions short of 22 

doing an analysis and technical basis review, and we're 23 

just wasting everyone's time and effort to figure out 24 

drywell technology, hardened reliable drywell vent 25 
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technology.  Now that's the essence.  So it's really 1 

to get the emphasis changed here. 2 

   MR. FULLER:  This is Ed Fuller.  And 3 

there's a wildcard in here though, and I don't know 4 

how important it is, but it is brought up in Marty 5 

Stutzke's core damage event tree.  If you're doing 6 

anticipatory venting and you want to vent through the 7 

wetwell, and for some reason you can't open the wetwell 8 

vent, would you do anticipatory venting through a 9 

drywell vent? 10 

If the answer is yes, then a lot of -- what 11 

you said, Steve, is pretty much true of everything else 12 

except for the anticipatory possibly opening up a 13 

drywell vent early. 14 

MS. KORSNICK:  But you're talking about 15 

prior to core damage. 16 

MR. FULLER:  Prior to core damage. 17 

MS. KORSNICK:  To just release heat -- 18 

MR. FULLER:  Now, suppose you opened it 19 

up and you're going off the core damage, and it can't 20 

close, can't re-isolate, then what? 21 

MR. BUNT:  So we've got five failures in 22 

a row to get there? 23 

MR. FULLER:  No, about two. 24 

MR. BUNT:  No, you had to have something 25 
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to cause the vent to begin with, you had something to 1 

cause core damage, you had something to cause the 2 

wetwell vent not to open, and now you're going to have 3 

something else to cause the drywell vent not to close? 4 

MR. FULLER:  The point is, this is 5 

identified in the event trees, the probabilities are 6 

probably very low. 7 

MR. SZABO:  But, Ed, if I can just jump 8 

in, this is Aaron Szabo, this discussion is more of 9 

order discussions and more of how the need of a drywell 10 

vent, so in my opinion, this is kind of how I see it 11 

goes, especially in relation to water injection, first 12 

we have, and this is all based on the direction we've 13 

received by the Commission. 14 

So the water injection you have in relation 15 

to the order, it's this water management in relation 16 

to, do you need a drywell?  And that's where all that 17 

discussion is. 18 

MR. GABOR:  Can you say that again? 19 

MR. SZABO:  So that's more of what we call 20 

the water management, proving you don't need a drywell. 21 

 The Phase 2, Option 2 is the, if you have water 22 

injection, do you need -- you know, it's do you need 23 

a drywell or can you show that your wetwell won't go 24 

solid so you don't need a drywell. 25 
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MR. GABOR:  But the order, Jeff Gabor, 1 

doesn't specify the need for a reliable water source 2 

during a severe accident.  That's the topic of Maria's 3 

discussion. 4 

MR. SZABO:  Yes. 5 

MR. KARIPINENI:  Well, you got to specify 6 

that because it was never allowed to be part of the 7 

order when we initially discussed the order.  It was 8 

driven into the rulemaking part.  That's why it was 9 

left off back then.  We all know that the injection 10 

is the most important thing and no matter what, we had 11 

to do it.  I mean, this is great, what was told here, 12 

she put it very eloquently here, but we all know from 13 

the very beginning, water injection is needed no matter 14 

what option you take in response to the SECY that we 15 

got from the Commission. 16 

So I'm still trying to understand what 17 

Steve said here.  Are you saying that, somehow, give 18 

more emphasis to water management now, maybe, in a 19 

separate order, get that taken care of first, and leave 20 

all this other stuff for the rulemaking? 21 

MR. KRAFT:  Well, how it's done in NRC 22 

procedure space, I'm not prepared to discuss, I'm not 23 

the expert on that, what I am suggesting is that when 24 

we began contemplating the level of effort required 25 
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by us and by you all to work out what the hardware 1 

requirements would be for the drywell vent, that is 2 

not an easy task.  Okay.  It'll make the wetwell 3 

discussions look simple. 4 

So we realized that, a lot of that can be 5 

conditioned on how you manage water and how you get 6 

your water addition, injection, whatever words you want 7 

to use, done, could control that.  Now, it may be that 8 

there are situations, as Ed pointed out, that bring 9 

us right back here, but we're not persuaded yet, and 10 

so we want to take the time to look at it. 11 

it also goes to the fact that you've got 12 

enough variability -- there's less variability among 13 

the Mark 1's then there is among the Mark 2's, but 14 

there's still variability.  And we're trying to figure 15 

out how do you look at the variability to determine 16 

whether this makes any sense for your plant or not?  17 

And there may be plants who say, you know what, we can't 18 

do it that way.  We need to put in -- 19 

MR. KARIPINENI:  I agree with you.  That's 20 

one of the things -- that's why we always said from 21 

the beginning that Phase 2 drywell vent has a lot of 22 

nexus with the rulemaking part.  You're really 23 

emphasizing all of that again.  Basically, they 24 

understood, I thought from the beginning that this is 25 
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what we had to do.  Water injection is there, how do 1 

you operate the drywell vent; if you do require a drywell 2 

vent?  If the venting strategies doesn't work, it's 3 

just, may needed water management only, do you require 4 

a drywell vent? 5 

All these things, they would have to come 6 

into the discussion, I agree, but I'm not seeing 7 

anything that's very new here. 8 

MR. KRAFT:  Well, what's new -- 9 

MS. KORSNICK:  The timeline. 10 

MR. KRAFT:  -- is a timeline from us.  I 11 

mean, we're trying to open the discussion here to 12 

understand where this is.  If we had a proposal that 13 

said, you know, move Tab A into Slot B, we would tell 14 

you that, but we don't, because we're trying to figure 15 

out what the right way to go forward here is. 16 

MS. KORSNICK:  Our point very much is, 17 

Maria, creating the conversation, again, just as I laid 18 

it out, that it's clear that this is very important. 19 

 The current process that we're following does not align 20 

with the water being as important as it is.  We have 21 

a steering committee meeting in two weeks, and I would 22 

suggest that this become a topic of the steering 23 

committee meeting two weeks from now, steering 24 

committee from the NRC to steering committee to the 25 
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industry, to, basically, you know, I'd say, layout some 1 

ideas to say, should we do a check-and-adjust to ensure 2 

that we are focusing the resources on the things that 3 

create the biggest safety benefit the soonest. 4 

MR. BASU:  Can I? 5 

MR. DENNIG:  No, I want to go first. 6 

MR. BASU:  Oh, okay.  Thank you. 7 

MR. DENNIG:  If we hold to the schedule 8 

for the rulemaking, the draft reg basis will be 9 

available in January for public comment, and we'll have 10 

worked through all the analysis, drywell, wetwell, 11 

water injection, the whole nine yards, so I'm thinking 12 

that if we just keep doing what we're doing, the answers 13 

that you need for a decision on Phase 2 of the order 14 

will emerge from putting together the regulatory basis 15 

for the rulemaking with the work's that being done. 16 

MR. KRAFT:  Well, not from the schedule 17 

that we've seen developing Chapter 3 of our guidance. 18 

 That's a schedule that we've offered, provided to you 19 

again in a different set of meetings, and it's 20 

incredibly ambitious to get that work done, I mean, 21 

Ralph and Jerry have seen it, and all that work will 22 

have to be done before we see the technical work that 23 

Bob just mentioned. 24 

We'd like to see the technical work first 25 
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before we figure out what the drywell vent needs to 1 

look like.  I think that's, in essence, what we're 2 

asking for. 3 

MR. BUNT:  Right now we see that the draft 4 

ISG is going to be out for public review the same time 5 

period as the draft regulatory basis for the rule will 6 

be out, so it won't be able to be informed by that draft 7 

regulatory basis rule because it will already be in 8 

development now in order to support a March release 9 

of the ISG. 10 

MR. SZABO:  So it's one of two things, 11 

essentially, is what you guys are recommending, this 12 

is Aaron Szabo, either pushing the water injection up 13 

earlier, whether that be modifying the order, adding 14 

an order, or pushing back the Phase 2 to be more in 15 

line with the rulemaking to ensure that, you know, 16 

everything in the rulemaking aligns with the analysis 17 

for the order, right, is essentially the two options 18 

that you're, essentially, recommending? 19 

MS. KORSNICK:  Those are the degrees of 20 

freedom. 21 

MR. KRAFT:  Those are the degrees of 22 

freedom, although, I think you need to get a reality 23 

check here on schedules as to which one of those options 24 

makes most sense. 25 
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MR. SZABO:  Yes, and also, what is most 1 

feasible. 2 

MR. GABOR:  It's another data point, Jeff 3 

Gabor, and I'm not an expert on the outcome, I haven't 4 

read the report, but as you know, the industry with 5 

NRC participation is pursuing the cumulative effects 6 

project, and they're doing pilots around the country 7 

at plants, and I haven't reviewed the report, I think 8 

some of our folks may have witnessed the pilot, but 9 

I believe they did take on, they did address the drywell 10 

vent, the value of the drywell vent, and my 11 

understanding, the feedback I got, is it came in at 12 

a relatively low priority based on that. 13 

So that's a whole independent look at risk, 14 

and the value, and how these different requirements 15 

and initiatives are being prioritized.  So since you've 16 

participated in those pilots, I'd go back and -- not 17 

you personally, but you would maybe take a look at the 18 

findings from that and see how that information on 19 

drywell vent and the priority, because I believe that 20 

the presentation you just heard is consistent with those 21 

findings as well. 22 

MR. BASU:  Aaron, can I make another 23 

comment? 24 

MR. SZABO:  Of course. 25 
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MR. BASU:  Okay.  So I've been listening 1 

to the conversation here on water addition and I thought 2 

I was getting everything there, and then suddenly I'm 3 

confused from the comment that you made, Maria.  So 4 

let me put that in terms of a question.  Did you only 5 

recently realize that water addition is very important? 6 

MR. KRAFT:  No, of course not.  I mean, 7 

we agree.  We always knew that was important.  Just 8 

recently have come to the conclusion that its importance 9 

trumps the importance of the drywell vent and how you 10 

do water management can very well drive your hardware 11 

requirements for the drywell vent, which is the essence 12 

of Chapter 3 in the guidance for implementing the order. 13 

And when we faced up with that, we said, 14 

well, you got to know one answer before the other, we 15 

don't know that answer on the water management, so maybe 16 

we need to sort of flip things here in the middle. 17 

MR. BASU:  I understand.  So it's a 18 

scheduling aspect. 19 

MR. KRAFT:  Oh, absolutely. 20 

MR. AMWAY:  This is Phil Amway.  And to 21 

expand upon what Randy already mentioned with the ISG, 22 

to be able to support that schedule, we're looking at, 23 

we would have to develop the guidance in 13.02 within 24 

about the next three months.  And we already know at 25 
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13.02, in the section for Phase 2, that guidance is 1 

supposed to be informed by the rulemaking.  So now we're 2 

looking at a schedule for the rulemaking that is -- 3 

MS. KORSNICK:  Out of sequence. 4 

MR. AMWAY:  -- you know, well beyond that 5 

now, because we've pushed that out twice since we 6 

originally developed the 13.02 guidance. 7 

MR. BUNT:  Right, because the rulemaking 8 

draft technical basis was, I believe, originally out 9 

in March of 2014, which would have supported the 10 

development of the Phase 2 ISG.  Now, that's not going 11 

to be out until -- 12 

MR. KRAFT:  And in fact, the first change 13 

to the guidance was already in place to go to the NRC, 14 

right, so we knew that, the other stuff, we didn't know 15 

about until today, so that was another thing that we 16 

hadn't taken into account. 17 

MR. AMWAY:  No matter which option you 18 

choose, whether you put in a drywell vent, or you choose 19 

the alternative strategy, you still need to be informed 20 

by the rulemaking for drywell vent to determine what 21 

temperature you're going to design it to for the water 22 

part, you know, whatever filtering strategy that is 23 

dictate by the technical basis of the rulemaking. 24 

MR. FULLER:  This is Ed Fuller, you know, 25 
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you're not going to be flying blind.  Later today, 1 

you're going to be seeing some preliminary results that 2 

are going to find their way, maybe revised, some between 3 

now and later, and you've got your own preliminary 4 

results, which, from my own analyses, and I used MAAP 5 

5.02 to do my analyses, the MAAP analyses for given 6 

scenarios aren't all that much different from MELCOR's 7 

scenarios -- for the same scenarios using MELCOR. 8 

And so it's not that you'd be making 9 

decisions, but you'd be guided on where to look by 10 

looking at the results of the preliminary analyses. 11 

MR. SZABO:  So this is Aaron Szabo.  I 12 

guess, we've heard, Maria, your presentation.  Very 13 

good.  I liked your recommendation about we'll talk 14 

to our management about bringing this up to the Joint 15 

Steering Committee, and I think we can also use that 16 

as a time and place to, you know, get their feelings 17 

on it, because when it comes to these type of -- I mean, 18 

really, we're talking about timing changes.  You know, 19 

we, at the staff level, are not going to be the final 20 

decision on that, and I don't want to try and speak 21 

on behalf of management, but, you know, we can reflect 22 

this in meetings we have with them and then find that, 23 

hopefully, by the Joint Steering Committee meeting, 24 

hopefully, you know, I don't how much we'll be able 25 
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to discuss with all management, have a better idea of 1 

the best path forward. 2 

MS. KORSNICK:  And that was really the 3 

intention, is, rather than starting at the management 4 

level and then having it come down, it feels like we 5 

should start the conversation at the technical level 6 

to say, there should be some awareness, and that should 7 

be informing of management, and I just suggest that 8 

we have the steering committee meeting in two weeks, 9 

which feels like the right timeframe that would give 10 

time for dialog to have occurred, discussions to have 11 

been held, so that we can have an informed discussion 12 

at the steering committee in two weeks.  That'd be my 13 

recommendation. 14 

MR. SZABO:  Does anyone else have any 15 

comments on this morning's -- 16 

MR. DENNIG:  I was thinking about the 17 

implementation of Phase 2, that date versus the guidance 18 

dates and the submission of the integrated plans, that 19 

from a technical perspective, those things should be 20 

thought about as more flexible.  That's just my 21 

thought. 22 

MR. SZABO:  Oh, and of course one thing 23 

to bring up, this is Aaron Szabo, that I've forgotten 24 

is, of course, if we do push this into earlier -- if 25 
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it is some sort of order, of course, we need to see 1 

how that would affect, you know, EA 12-049, and of 2 

course, any considerations in relation to how that may 3 

affect submittals they've had or any analyses they've 4 

done. 5 

And that's why I say, like, you know, two 6 

weeks, I don't know if we'll -- personally, I don't 7 

expect management to have, this is what we're going 8 

to do, because we probably have to do some thinking 9 

about how this could affect, also, that order. 10 

MS. KORSNICK:  I wouldn't suggest it would 11 

be the final conversation.  I would suggest it would 12 

be the beginning of the conversation. 13 

MR. SZABO:  Yes. 14 

MS. KORSNICK:  I think it's value-add on 15 

both sides to, again, just make sure we both have a 16 

lot of resources deployed to make whatever it is that 17 

we decide is the most important thing, and I would just 18 

suggest that we should ensure that resources on both 19 

sides, this clearly is adding significant safety 20 

benefit, and we should incorporate it.  One would 21 

almost look at it as an extension, somewhat, into the 22 

FLEX strategy because a lot in the FLEX strategy is 23 

where we're determining, you know, how to make certain 24 

connections, et cetera, but we have a lot of, again, 25 
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flexibility in those connections. 1 

As I suggested, running hoses, you know, 2 

doing things, whereas, if you decided you might need 3 

that connection at a later point, might be not the best 4 

strategy to be running a hose to something.  You might 5 

want it to be different.  And so knowing that, we would 6 

be making different decisions now rather than later, 7 

and that's where, again, I suggest -- it's not that 8 

we never understood that the conversation was 9 

important, it's really, where does it fit in the overall 10 

scheme of things in terms of actually making 11 

modifications to the plant and positioning the plant 12 

to be, you know, as robust as we all want it to be. 13 

MR. KARIPINENI:  Just to put a little more 14 

perspective on that issue, the Phase 2 part went with 15 

the assumption that you had an EPG/SAG phase that would 16 

probably flood the drywell anyway, so let's get this 17 

hardened drywell vent also in there first.  Well, now 18 

I'm seeing the discussion here, maybe, it is shifting 19 

a little bit, if you need the water anyway in the 20 

drywell, if you are going to put the water in there, 21 

maybe there is synergy between the two that they both 22 

can be done at the same time, get implemented about 23 

the same time in respect of the other parts of the 24 

rulemaking. 25 
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MR. KRAFT:  Oh, it's certainly a 1 

possibility.  We've thought about in regards to what 2 

process we end up with, I suppose, at the end, but it 3 

was our discussion back when we first started the order 4 

on, you know, water management and flooding out your 5 

wetwell that, you know, alerted me that we need to 6 

communicate with the EPG/SAG task force, and said, hey, 7 

you know what, at the end of the day, Rev 3 is important, 8 

there may be a Rev 4 somewhere down the line, because 9 

you're going to have these different strategies that 10 

might, as Bob has asked, author what you're doing, and 11 

it could very well end up accelerating something. 12 

I couldn't possibly answer the question 13 

beyond that route because we don't -- I mean, Maria 14 

talked about FLEX, you know, FLEX strategy, no one wants 15 

to alter their FLEX strategies right now, I mean, 16 

because everyone's starting installations, and stuff 17 

like that, so that becomes -- and then, do not take 18 

the mention of 049 as suggesting any requirement in 19 

049, particularly the N+1 requirement, would 20 

automatically, then, apply here, right? 21 

We kept 109 separate on purpose, and that 22 

will remain the same, okay, but there is an opportunity 23 

to maybe take advantage.  So we don't know how this 24 

works out.  We've chatted a lot with people.  You know, 25 
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it's anecdotal at this point, but you make a good point. 1 

MR. BUNT:  And I think the one thing we 2 

were talking about the schedule earlier, this is Bob, 3 

some plants are required to have the Phase 2 implemented 4 

as early as fall of 2017, which would be 18 months after 5 

the submittal of the OIP in December of 2015.  That's 6 

our 18-month plan.  And I know plants have early spring 7 

of '18 for two-year plans. 8 

MR. KRAFT:  If you simply take the schedule 9 

for rulemaking and the schedule for the order, looking 10 

at Phase 2, and compare timelines, and allow a certain 11 

amount of implementation time following issuance of 12 

the final order, they're not that far off at the end. 13 

 Now, that's not taking into account the traditional 14 

two-outage. 15 

If you just sort of go to the end dates, 16 

it's surprising how close they are, and that struck 17 

me early on in this process, and I thought those two 18 

processes were aligned well enough that one could inform 19 

the other, but I think we've learned, more recently, 20 

that we don't know enough about the water management 21 

strategies to be able to truly use it yet; the drywell 22 

vents.  That's the essence of our suggestion here.  23 

But take this as a conversation opener, right? 24 

MR. SZABO:  Are there any other general 25 
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comments on this morning before I wrap-up with the 1 

morning takeaways?  Anyone on the phone?  Okay.  2 

Hearing nothing, just the general takeaway is, in 3 

relation to the request for information we had earlier, 4 

we're going to develop that more, have it, in a letter, 5 

we're going to have specific questions in relation to 6 

the BWR Owners Group assumptions as well as this 7 

plant-specific information. 8 

We'll run, basically, a draft copy by just 9 

to make sure that -- to find out that there's nothing 10 

-- to find out if responses would be proprietary, just 11 

to get a better idea of how that might change our letter 12 

or how we might change questions. 13 

MR. BUNT:  I know you're going to do your 14 

communication, and it's going to be directed towards 15 

NEI, but I would encourage you, since this is a BWR-only 16 

topic for U.S. BWRs, that on your CC, that you copy 17 

the chair of the BWR Owners Group, Lesa Hill, on that, 18 

so that we make sure that it communicates, you want 19 

to do a good job communicating, but that way there's 20 

a formal linkage, because it is strictly BWRs we're 21 

talking about with this rule. 22 

MR. KRAFT:  Right, and of course, NEI would 23 

rely heavily on the Owners Group for the information, 24 

but I think, and Lesa and I work very well together, 25 
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like we all do, but I think what Aaron is looking towards 1 

a single point in time that -- 2 

MR. BUNT:  Right.  I'm not changing that. 3 

 I'm just trying -- 4 

MR. SZABO:  Yes, I'll make sure any 5 

official letters that, you know, usually, we add Lesa 6 

to CC. 7 

MR. BUNT:  And that addresses her point 8 

earlier where she was talking about making sure we -- 9 

MR. SZABO:  Yes.  And we're going to try 10 

and get the plant-specific diagram by the end of next 11 

week, so that is our goal. 12 

MR. KRAFT:  That would be most helpful, 13 

and if you're willing to share the draft, which, you 14 

know, we'll get back to you on that as quickly as we 15 

can. 16 

MR. SZABO:  Yes.  And we will start 17 

circulating the filtering strategies rulemaking 18 

insights with our management and try and get it on the 19 

Joint Steering Committee for two weeks from now.  And 20 

that is what I have right now.  Anyone else has any 21 

other takeaways that I missed from this morning?  22 

Great.  And we are going to start the afternoon at, 23 

say, 12:15, and we're going to start with Phil Amway 24 

from industry is going to present the cost information. 25 
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MR. KRAFT:  Well, hold it.  Is there some 1 

value in doing the cost information now, because I know 2 

there are people on the phone and in the room who came 3 

for that specifically?  And then lunch would be a more 4 

normal time period, and then we come back with the 5 

technical GAO. 6 

MR. FULLER:  Maybe the concern was that 7 

you and Maria wouldn't be here. 8 

MR. KRAFT:  Well, we have a noon call and 9 

we've arranged for a place to go make that call.  We're 10 

going to stay in the building, but we thought we'd have 11 

to leave the building. 12 

MR. SZABO:  All right.  We can do it now 13 

if you guys -- I wanted to give you enough time.  Is 14 

GAO still on the phone? 15 

MS. MILES:  Yes, we are, and that would 16 

be great.  Thank you. 17 

MR. SZABO:  Okay.  Hopefully this will 18 

stop being a black screen. 19 

MR. AMWAY:  Good morning.  My name is Phil 20 

Amway, Exelon Corporation.  What I'm going to do is 21 

go through our industry cost estimate for the external 22 

filtration water addition.  As mentioned earlier, we 23 

will be sending a more formalized cost breakdown to 24 

the NRC staff by the requested due date of May 30th. 25 
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 I'll capture that in my slide going forward, so if 1 

we can start off with the next slide. 2 

Agenda for this portion is to review the 3 

objectives of the cost information we're going to 4 

provide, review the estimating process we used to 5 

develop the cost information, go over what's included 6 

in the estimate for filters, and include an estimate 7 

of what it would cost for filter installation with water 8 

addition, and an estimate of water addition without 9 

the filter. 10 

We thought it was important to 11 

differentiate between those two so you see the cost 12 

of one option over the other.  Some discussion about 13 

the plant-specific cost variabilities that drive the 14 

cost from plant to plant.  I'll go through that a little 15 

more in the process as well.  There is a follow-up slide 16 

for additional actions beyond what you're going to see 17 

in this PowerPoint presentation, and then have the time 18 

for open discussion. 19 

So the next slide, the objectives, we want 20 

to make sure that we give you cost information that 21 

you can use as input that's sufficient to support your 22 

cost/benefit analysis for filtering strategies 23 

rulemaking.  We want to use a cost estimating process 24 

that representative of the expected industry 25 
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implementation costs.  The numbers that you're going 1 

to see in this estimate are for a representative plant. 2 

Similarly, like you're doing the technical 3 

basis for the rulemaking on a representative plant, 4 

we didn't do this based on a particular plant, nor did 5 

we try to establish what would be the least cost at 6 

Plant X and the most cost at Plant Y.  We tried to 7 

assemble the information from a representative sampling 8 

of BWRs in the United States, added in information that 9 

we are aware of, international installations of 10 

filters, to come up with this representation of what 11 

we would expect the average cost to be for 12 

implementation in the United States. 13 

Additionally, it builds on the information 14 

that we provided on September 19th of 2013.  I did 15 

review that presentation we made then, and I did not 16 

identify any huge deltas between what we provided in 17 

that presentation versus what you see here.  What I 18 

will tell you is that the level of effort to develop 19 

both of those is significant.  We're looking in terms 20 

of what it took us to prepare this estimate is on the 21 

order of person weeks to person months to develop. 22 

It wasn't done by any particular person 23 

at a two or three-hour timeframe to come up with these 24 

numbers.  A lot of supporting details that go behind 25 
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the cost estimate. 1 

Next slide, going through the process.  2 

We used generally accepted project manage cost 3 

estimating methods.  They're similar to the methods 4 

that we would use to install any modification into the 5 

plant, whether, you know, it'd be simple through 6 

complex.  This is certainly more on the order of a 7 

complex implementation because of the equipment that's 8 

involved, the changes to procedures, O&M costs, capital 9 

costs, et cetera. 10 

No contingency is included in this estimate 11 

and that's important.  Some sites vary in what they 12 

use for -- this is what we would consider a conceptual 13 

design phase estimate, so there is certainly some 14 

uncertainty built into it.  And what we did was, we 15 

did a best estimate cost, no contingencies, with the 16 

acknowledgment that where this is in conceptual stage 17 

or project development, could be as high as 50 percent 18 

above what the cost is shown here, and that 50 percent 19 

adder is standard practice for what we would do for 20 

other projects. 21 

And it's the same estimating process that 22 

we would use for basis for decision making and financial 23 

planning at each of our sites.  Any questions on the 24 

process that we used to get those results? 25 
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MR. BASU:  So without contingency, these 1 

are minimum costs that you're projecting? 2 

MR. KRAFT:  Well, but then there's a 50 3 

percent -- 4 

MS. KORSNICK:  Yes, he's also talking 5 

about the variability. 6 

MR. BASU:  So I'm saying, without 7 

contingency though. 8 

MR. AMWAY:  Correct. 9 

MR. BASU:  The cost is the minimum cost. 10 

MR. KRAFT:  Yes. 11 

MR. BASU:  Okay.  Thank you. 12 

MS. KORSNICK:  I think he's asking, just 13 

in general, our process, you wouldn't add contingency, 14 

and the reason you don't do that is, you don't add that 15 

to every projects, then you end up with a capital plan 16 

that has all this contingency built in, right?  So you 17 

do the estimate, pure, then you understand, is that 18 

a Rev 0 estimate or is that a Rev 3 estimate?  Really, 19 

what he's saying is, we would call this a Rev 0 estimate, 20 

which you understand is early on in the process and 21 

you expect it to get refined, and then narrow down that 22 

band of uncertainty. 23 

This is of the highest uncertainty, so then 24 

you build that in when you put your whole capital plan 25 
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together.  Hey, how many estimate do I have of the Rev 1 

0 type versus how many do I have here that are down 2 

here at Rev 2 or Rev 3, which I understand the 3 

uncertainty band is much smaller? 4 

MR. KRAFT:  You make the contingency on 5 

the whole capital project, right? 6 

MS. KORSNICK:  That's right.  He put the 7 

contingency on the whole pot.  So he's just explaining 8 

that this is our normal process, and this would be an 9 

example of one at the early stages. 10 

MR. SZABO:  Okay.  Phil, I just had a quick 11 

question about, I believe you said you got information 12 

from international as well as domestic.  So for 13 

international is that, I'm trying not to get to into 14 

specifics here, is it plants that have already installed 15 

filters, plants that already -- 16 

MR. AMWAY:  Yes, it's plants that have 17 

either already installed or plan to install. 18 

MR. SZABO:  Okay. 19 

MR. AMWAY:  And the reason why we did that 20 

is because we haven't really defined yet what the 21 

technical requirements our filter might be, so we had 22 

to go out and look and see what other countries that 23 

have already done the installation, what did they do, 24 

what did they use for, you know, seismic analysis, you 25 
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know, as an example, or what did they use for their 1 

shield building to contain the filter in, that type 2 

of thing, to help us to point to where we might have 3 

to head if we did it here. 4 

MR. BUNT:  And, Sud, to address your 5 

question about contingency, different utilities treat 6 

it slightly differently.  On larger projects, they may 7 

go ahead and include a 30 or 50 percent contingency 8 

in a Rev 0-type estimate, so the budget has the 9 

availability of those funds in the future years, and 10 

is usually -- since you're starting on a base estimate, 11 

it's usually just a positive contingency, not a plus 12 

and minus contingency. 13 

It's not a bounding plus and minus-type 14 

number.  It's a contingency because you've done your 15 

best estimate like Phil said. 16 

MS. KORSNICK:  He's just saying, these 17 

numbers don't contain a contingency. 18 

MR. AMWAY:  the number that I used as my 19 

baseline case does not include any contingency dollars 20 

in it.  If we plan to build a filter, that's what we 21 

would expect it would cost.  The next slide, what we 22 

did, the water addition portion of the estimate, we 23 

built the estimate assuming water addition would be 24 

required. 25 
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To break that out separately, what we did 1 

was, we applied a scaling factor to the embedded costs 2 

associated with a complete modification set to account 3 

for increases that we would incur if it was a standalone 4 

project for project management, engineering, those type 5 

of things, and it would just account for those, you 6 

know, pulling that project out. 7 

Now, for a separate project, we're only 8 

doing water addition, here's how much it would cost, 9 

so it's just that scaling factor. 10 

MR. KRAFT:  One point, though, the water 11 

addition estimate, the one that's embedded in the 12 

filter, and the one that's standalone, is simply an 13 

additional connection, somehow running through the 14 

plant, in a manner able to be used in a post-core melt 15 

situation.  It does not include a bigger pump, large 16 

electrical connections, you're assuming that what you 17 

have for FLEX will serve that need.  I just want to 18 

point that out. 19 

MR. AMWAY:  That's exactly right.  You 20 

know, for our example that we used here, this is the 21 

incremental costs over what our Order 49 injection point 22 

is.  We intend to plan to tap into RHR, we expect that 23 

connection point's going to be large enough, 24 

seismically robust, meet all the requirements 25 
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associated as an injection point, but right now, I plan 1 

to go into the reactor building a short distance, hook 2 

up a hose, run it outside the reactor building, connect 3 

to my pump. 4 

If I'm going to do this under severe action 5 

and conditions, I would expect I might have to replace 6 

that hose with hard pipe, run it through the reactor 7 

building secondary containment boundary, to an external 8 

connection point that I can rapidly connect a pump up 9 

to severe accident condition.  So those are the types 10 

of costs; the piping hardware, the engineering to 11 

accomplish all that, and the project management. 12 

MR. KRAFT:  And I wanted to make a point 13 

because very early on in our discussions, there was 14 

some hint that, well, maybe the FLEX pump wouldn't be 15 

big enough under these circumstances.  We're not making 16 

that assumption here.  Okay.  I just want you to 17 

understand that.  It's not here and who knows whether 18 

that would be required. 19 

MR. AMWAY:  And that's why you also see, 20 

you know, because we did estimates based on, if we're 21 

going into the reactor pressure vessel for the injection 22 

point versus just into containment, because we already 23 

have connection points going into the RPV under FLEX 24 

for the containment, in some plants, it's the same 25 
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system, other plants, it's an entirely different 1 

connection point, different system, so you'll see those 2 

costs are higher. 3 

MR. SZABO:  Phil, one quick question.  4 

This is Aaron Szabo.  This is merely just 5 

implementation, not the whole -- is this the whole 6 

lifecycle cost? 7 

MR. AMWAY:  If you look on the next slide, 8 

we'll get into what's included in the estimate. 9 

MR. SZABO:  All right. 10 

MR. AMWAY:  And to answer your question 11 

from a high level, this is start to finish.  So it does 12 

include all the implementation, the project management, 13 

the installation support, materials costs, the 14 

engineering work that's required. 15 

MR. SZABO:  Oh, what I'm talking about more 16 

is, does this, yes, this doesn't include maintenance 17 

costs or anything? 18 

MS. KORSNICK:  Installation. 19 

MR. SZABO:  Yes, just installation. 20 

MR. AMWAY:  This is just installation.  21 

No, there's no lifecycle costs built into this on an 22 

ongoing maintenance costs.  Any other questions? 23 

MR. SZABO:  Well, for now.  I'm sure I'll 24 

have more. 25 
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MR. AMWAY:  So as far as to support the 1 

installation costs, though, this slide here gets into 2 

details of what we did consider, the project management, 3 

project controls, and just to give you an idea of the 4 

level of detail, there's spreadsheets underlying this 5 

information that say, we think we need a project manager 6 

for X number of total hours, this is the prevailing 7 

wage for that project manager times the number of hours, 8 

this is our costs. 9 

So when you see these cost estimates, 10 

you're not seeing round dollars of, you know, $30 11 

million, $40 million, $50 million, I mean, I could give 12 

you down to the cents because that's the way the process 13 

works, but you know, you'll see it's down to the dollar 14 

amount based on how we do the spreadsheets and the 15 

calculations that underlie this cost estimate. 16 

MR. SZABO:  So I have a quick question 17 

then, sorry, in relation to the submittal, is the letter 18 

going to have that backup information as well, or is 19 

it going to be more of a high level? 20 

MR. AMWAY:  Well, what we want to do is 21 

to make sure that it contains enough information that 22 

you can use it to support your cost benefit analysis. 23 

 I'm not sure, I mean, at one time we did ask to see 24 

if there was any kind of NRC template that you use to 25 
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see what level of information we provided.  We're going 1 

to have to work that out in the details between now 2 

and May 30th, when I plan to give you the letter through 3 

NEI, to make sure that you have the information you 4 

need. 5 

You know, this is ten pages.  I pulled this 6 

off of a high-level summary of, you know, a Word document 7 

15 pages long.  There's an Excel spreadsheet that's 8 

got even much more detail.  So it'll be somewhere 9 

between this level presentation and that 200-page Excel 10 

spreadsheet file that I have. 11 

MR. KRAFT:  We're not going to be providing 12 

the Excel spreadsheet details.  We may provide a 13 

spreadsheet, but not the one he's talking about that's 14 

a level of detail that, just in my opinion, would not 15 

serve the purpose. 16 

MS. KORSNICK:  Here again, I think it's 17 

just incumbent on the NRC to help us understand the 18 

level of detail that you need.  We have more than enough 19 

to provide. 20 

MR. BUNT:  So is that layout for NRC basis 21 

for a cost estimate available for us yet? 22 

MR. SZABO:  Well, it's really based on -- 23 

really, it's based on what the information basis is 24 

the level of detail, so I know that's kind of circular, 25 
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but if the basis for our cost estimate is based on 1 

high-level information, you know, we only go to that 2 

level of information that we believe that we have an 3 

accurate representation, but if you guys went down to 4 

the actual dollars and cents in this case, while that 5 

may not need to be public, necessarily, down to that 6 

detail, especially if it is proprietary, for our 7 

analysis, at least in relation to a verification. 8 

I mean, my preference, at least, would be 9 

to look through it. 10 

MR. KRAFT:  So what did you mean in one 11 

of your previous slides about independent review of 12 

our cost estimate?  I'm familiar with the DOE ICE-T 13 

process that's a very detailed, down to the leaves, 14 

sort of, look-see, hire independent contractors to do 15 

that.  I don't know if you're thinking of doing that. 16 

MR. SZABO:  No.  It's more of, if you're 17 

talking about, you know, hours for project management, 18 

looking at that, does that seem like a reasonable cost, 19 

you know, just to verify to ensure that, you know, if 20 

we do end up using these costs that we can at least 21 

state that we have, yes, reviewed them at the level 22 

of detail that they were developed. 23 

MR. BUNT:  Is there a format or structure, 24 

like a PMP-type structure, for cost estimating?  25 
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Anything else that NRC utilizes that can be available? 1 

 I mean, we've asked several times for that type of 2 

format. 3 

MR. KRAFT:  Randy, I think the answer is 4 

no.  We've asked the question before and the answer 5 

is no.  As Aaron points out, they'll accept the cost 6 

breakdown structure we give you, as that's the level 7 

of detail you'll look at.  Let's get through the 8 

presentation and maybe we can chat some more, but we 9 

may have to have some additional communications to 10 

understand what you need. 11 

MR. SZABO:  Yes. 12 

MR. KRAFT:  It's not the proprietary, 13 

non-proprietary nature of it.  It's the level of detail 14 

that you need, right?  We don't want to give you too 15 

much, we don't want to give you too little.  We want 16 

to give you the right amount, because too much is 17 

confusing and too little is, obviously, not enough to 18 

do what you have to do, right? 19 

MR. SZABO:  Yes. 20 

MR. AMWAY:  And my thoughts on what's 21 

appropriate is, you'll see, in this presentation, I'm 22 

giving you a total dollar amount and a range.  And for 23 

each of these items that are listed on these slides, 24 

there's dollar amounts.  You know, for materials, 25 
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there's a dollar amount, and that includes piping, it 1 

includes filters, valves, you know, that type of thing. 2 

 I wouldn't expect I would give you a breakdown that 3 

says, I need 16 16-inch elbows, ASMI Class III, Schedule 4 

40. 5 

I would say, I have piping -- 6 

MR. KRAFT:  Well, backup, Phil.  Let's 7 

reserve on that, and I'll tell you why, because if you 8 

go to some of the discussion we had with NRC outside 9 

this process on the quality of your cost estimating 10 

when you do rulemaking, and GAO is on the phone, we 11 

all know what work they're doing, there may very well 12 

be a value, not that we want, necessarily, think you're 13 

going to verify the cost of the elbow, right, go down 14 

to Home Depot and find out what it would cost, but it 15 

may be of interest to know, that's the level of detail, 16 

even at the Rev 0, you have to go to to truly understand 17 

what these costs are. 18 

So it's really more, what I'm thinking 19 

about is, is the mass of information, even for a Rev 20 

0 analysis, we had to go through to come up with this, 21 

and that may be instructive in itself, just the volume 22 

of information, you know? 23 

MR. SZABO:  And it also helps in relation 24 

to future activities, you know, future rulemakings, 25 
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to get an idea of, you know, when -- you know, of course, 1 

we'd always hope that industry is able to provide 2 

information, but as we're developing, you know, 3 

independently, a cost estimate of that, we can at least 4 

have a data source to say, like, okay, this is kind 5 

of, here's things that we've used in the -- what we've 6 

seen in the past to develop all these.  Here's the kind 7 

of information that makes sense or is a reasonable 8 

relation to some assumptions that we make in the future. 9 

 So I mean, you know -- 10 

MS. KORSNICK:  I'd like to move us along 11 

to actually talk about the numbers.  And again, I would 12 

just leave it to the NRC.  We have a lot of detail.  13 

Be clear about what level of detail it is that you want 14 

and we'll provide it. 15 

MR. AMWAY:  Okay.  And I'll just take a 16 

minute or two to finish up on this slide.  You know, 17 

even down to the details of the scaffold and labor to 18 

erect a scaffold, the tools, consumables, the laser 19 

scanning to confirm the pipe routing, you know, please 20 

appreciate that we're putting this system in an already 21 

designed plant and to make sure that the piping fits 22 

in the locations that we want. 23 

There's some detailed laser scanning 24 

technology that's available to make sure that you're 25 
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actually going to be able to put it in there at that 1 

location. 2 

MR. KARIPINENI:  It includes testing also; 3 

pre-operational testing? 4 

MR. AMWAY:  There is some O&M costs in here 5 

that would include things like training and procedure 6 

support that would include the testing as well.  Cost 7 

estimate range, best estimate, and I use the term best 8 

estimate as meaning, this is what we estimated the costs 9 

would be with no contingency based on a representative 10 

plant, a small filter with water addition, around $24 11 

million, for the large filter, around $37 million. 12 

If you look at the breakout costs of 13 

reliable water addition without the filter, the first 14 

line is to the RPV, the second line, to the drywell, 15 

again, the assumption is that you already have an RPV 16 

connection point that you put in for FLEX, and this 17 

is the incremental cost above that to make it severe 18 

accident capable to run your hard pipe to where you 19 

have access. 20 

Whereas, in the drywell, it is, 21 

potentially, an entirely new system connection point. 22 

 The upper range, and again, I go back to, this is a 23 

representative plant, is that plus 50 percent that we 24 

say, at this Rev 0, or the estimate, may cost as much 25 
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as because it is a preliminary early conceptual design 1 

phase, $36.5 million for the small filter, $55, almost 2 

$56 million for the large filter, and about $2 million 3 

and $4 million for the RPV and drywell connection 4 

points, respectively. 5 

You know, as we had in a presentation 6 

earlier, we're going to get into more detail later.  7 

You can see that the water addition provides a much 8 

greater safety benefit for a small fraction of the costs 9 

of the filter, whether you choose a large or small 10 

filter. 11 

MR. DENNIG:  Excuse me.  If the filter 12 

install on the wetwell vent?  I assume that's where 13 

it is. 14 

MR. AMWAY:  Most commonly, you'll find 15 

that it's a combined section of piping where the 16 

wetwell, drywell vent come to a combined header, and 17 

then that goes to the filter point. 18 

MR. KARIPINENI:  Which brings to my other 19 

question, this doesn't include, or it shouldn't 20 

include, a drywell vent cost, or a venting strategies 21 

cost, or anything like that, right?  That's not an 22 

option. 23 

MR. AMWAY:  That's right.  This is 24 

incremental above that; above what the order has. 25 
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MR. KARIPINENI:  Okay.  And if I deal up 1 

the costs here for the RPV and drywell injection, we 2 

have a combined, for instance, the best estimate is 3 

$3.9 million.  If we reduce that, we will basically 4 

get the filter cost from the $37 million. 5 

MR. KRAFT:  No, no, because it's not that 6 

clean, Rao, because when you do the estimate for the 7 

large or small filter, there's a number assigned to 8 

the water injection that's lower than these numbers 9 

because there is cost in project management, there's 10 

cost in testing, and so we had a factor for extracting 11 

that, so it isn't a 1:1 arrangement. 12 

MR. KARIPINENI:  Okay.  I think you said 13 

that. 14 

MR. KRAFT:  We'll make that clear. 15 

MR. AMWAY:  So to give you a representative 16 

idea, that would be about $1 million and $2 million, 17 

respectively, if it's embedded in the project of the 18 

filter with the water. 19 

MR. SZABO:  So that is something that we 20 

would need worked out.  And kind of bringing into what 21 

Rau mentioned, by the way, just so you're aware of, 22 

you know, if the Order Phase 2 ends up with not the 23 

installation of a drywell, you know, that would add 24 

an alternative into our options, so, you know, a filter 25 
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off of the drywell and wetwell, which would also require 1 

the installation and development of a drywell vent, 2 

which would, you know, be something that we would need 3 

to, then, add into costs. 4 

MR. KRAFT:  Oh, you would add it in on the 5 

rulemaking side. 6 

MR. SZABO:  Yes.  So, you know, that is 7 

something -- 8 

MR. KRAFT:  Now, when we looked at the 9 

work, and we chatted about it a lot yesterday, my 10 

reaction was, is that, and we'll try to do this, Phil, 11 

it wasn't in enough pieces parts for you to be able 12 

to do what you just said, that there were assumptions 13 

about how the project would be designed, and in fact, 14 

this separate cost wasn't even there, and we had to 15 

do that last night.  So yes, that was my reaction, that 16 

you weren't getting enough pieces parts here, and we'll 17 

need to work with the folks that did the estimation 18 

to come up with the pieces parts. 19 

MR. KARIPINENI:  I just want to say one 20 

thing to Aaron here, did you say that you want 21 

development costs for the rulemaking part? 22 

MR. SZABO:  Well, I'm saying, if, you know, 23 

the idea is that in the order, in Option 2, Phase 2, 24 

if he's able to show that they don't need a drywell 25 



 115 

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

 

vent, they wouldn't install a drywell vent.  So what 1 

I'm saying is, we would then have to -- we'd basically 2 

have another sub-option with the filter, which would 3 

be, filter only off wetwell or filter off wetwell and 4 

drywell, and then within the drywell vent, it would 5 

be, we would need a cost for installing the drywell 6 

-- 7 

MR. KRAFT:  Yes, I understand that, and 8 

that's more of a completeness issue, because if you've 9 

gone through the work in the order we've described 10 

previously, and you end up, because our plant's ability 11 

demonstrate to you all that we'll manage the water well 12 

enough where you don't need a drywell vent, even if 13 

the rulemaking results in a filter, it wouldn't go on 14 

a non-existent drywell vent, right? 15 

That in fact, the SRM says, you start what 16 

the order tells you, then do the rulemaking, right?  17 

So if the order results in a drywell vent, the rulemaking 18 

can't order a drywell vent.  You must put a filter on 19 

it.  You got it?  You got what I'm saying there? 20 

MR. SZABO:  Yes, I mean, we would still 21 

consider -- 22 

MR. KRAFT:  Considering it is one thing, 23 

but what the rule ends up requiring is something 24 

different, and it's got to be -- at the end of the day, 25 
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there's got to be a straight line between all these 1 

documents, right? 2 

MR. SZABO:  Yes.  And it might be, once 3 

again, a subset where some licensees don't need a 4 

drywell vent and some do. 5 

MR. KRAFT:  Some licensees may choose 6 

different.  I got that. 7 

MR. SZABO:  Yes.  And by the way, I just 8 

want to be clear for the May 31st letter, the one that's 9 

due before May 31st, that's not supposed to be a, now 10 

we're done, we can move forward.  It's really just 11 

supposed to be a, you know, starting point for more 12 

detailed discussion on it.  And based on what kind of 13 

discussion it is, whether it should be done publicly 14 

or proprietary, you know?  So that's the idea for that 15 

letter. 16 

MR. AMWAY:  Okay.  If there's no more 17 

questions on this slide, we'll go to the next.  18 

Plant-specific cost variability drivers, the big item 19 

that has the most variability is the distance to 20 

acceptable location for the shield building of 21 

installation.  We are fully expecting a fairly robust 22 

shield building would have to be constructed around 23 

the external filter.  The distance that you have to 24 

put that away from the plant to get the footprint large 25 
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enough to set the shield building on, considerably 1 

different plant to plant. 2 

And so the length of piping that you need 3 

to provide to get from inside the containment through 4 

the secondary containment, out to the external 5 

filtration building is significant, so along with that 6 

is the valves and fittings that would be needed to 7 

support that; the pipe supports that goes into that 8 

additional piping run. 9 

Even inside the secondary containment, the 10 

pipe routing that you would choose with consideration 11 

of a filter installation is not necessarily the same 12 

as you would choose if all you're going to do was vent 13 

to either the existing plant stack or to the release 14 

point that's required by the ECDS order.  So there could 15 

be additional piping runs inside the secondary 16 

containment as well. 17 

MR. KARIPINENI:  Excuse me.  Is shield 18 

building costs, I think, for both the small and large 19 

filters? 20 

MR. AMWAY:  Yes.  Then there's also what's 21 

potential additional engineering costs associated with 22 

those above items.  That's more equipment, longer 23 

piping runs, more supports, obviously, there's more 24 

engineering costs, project management costs, that go 25 
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with that.  Likewise, the seismic design foundation 1 

site, whether you're on a rock site or a soil site, 2 

was defined, how much technical evaluation you need 3 

to be able to construct a shield building and place 4 

the filter. 5 

MR. FULLER:  One question, this is Ed 6 

Fuller, are you considering in your evaluation of a 7 

reliable water without filter costs, anything 8 

associated with hardening of water management system? 9 

MR. AMWAY:  That is in -- 10 

MR. KRAFT:  The answer to that question 11 

is yes. 12 

MR. AMWAY:  Yes.  The answer is yes. 13 

MR. KRAFT:  When you say hardening, you 14 

mean, not hoses. 15 

MR. FULLER:  Putting it in a building 16 

that's a protected building that withstands a seismic 17 

event or a flood. 18 

MR. AMWAY:  The protection requirements 19 

would be consistent, I would expect, with NEI 12-06. 20 

MR. FULLER:  Okay. 21 

MR. KRAFT:  And all of our guidance, spent 22 

fuel pool instrumentation, and the vent, with those 23 

protection requirements, we always refer back to 12-06. 24 

 No sense having anything different, right? 25 
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MR. SZABO:  This is Aaron Szabo.  I've got 1 

one more question about the small filter.  So in the 2 

initial talks was the small filter would be in secondary 3 

containment building, is that now not the assumption? 4 

MR. AMWAY:  It depends on the plant. 5 

MR. SZABO:  Okay.  And I guess for -- I 6 

guess your assumption is for the costs, or are you guys 7 

just assuming the small filter is in an external 8 

building? 9 

MR. KRAFT:  Well, we provided that, but 10 

it's one of the variabilities.  For example, large and 11 

small are relative terms.  Small is not small.  Okay. 12 

 We're not talking about, you know, a cardboard filter 13 

on your air cleaner on your car here.  We're talking 14 

about massive tanks filled with water with engineered 15 

spargers.  Small is a relative term.  So there are 16 

plants that have, you know, may have space. 17 

My guess, particularly the older boilers, 18 

my experience is that they're pretty crowded as it is. 19 

 Not only that, the sites themselves are crowded and 20 

you're really talking about running a very large pipe, 21 

you know, from one area code to another to find a good 22 

spot to put the foundation for the building. 23 

MS. KORSNICK:  What was the differentiator 24 

between small and large, I think, is the question being 25 
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asked?  Is it building/no building, or is it just 1 

physically the size of the filter? 2 

MR. KRAFT:  It's the size of the filter 3 

and the DF of the filter, right? 4 

MR. GABOR:  Well, no, we actually defined 5 

it technically, and have had discussions with the staff. 6 

 It's really the thermal loading of the aerosols that 7 

are trapped in it, and the physical weight and mass 8 

of the aerosols that get trapped.  There's two 9 

categories that we use to define small/large.  10 

Unfortunately, I didn't have to worry about the physical 11 

size, just those -- 12 

MR. KRAFT:  Do you know what that drives 13 

dimensionally on this -- 14 

MR. GABOR:  I do not. 15 

MR. BUNT:  We also have the, most all 16 

filters that are out there, require some type of 17 

activity after 24 hours, and we are looking at longer 18 

terms.  That shielding, whether it's inside or outside 19 

of a separate building, is going to have to have a 20 

certain amount of shielding and access to it.  If it's 21 

an outside building, the it's going to have that cost. 22 

If it's an inside building, it's still 23 

going to have to have shielding all the way from an 24 

access/egress point, as well, so from a relative cost 25 
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standpoint, we picked the, I believe, cost adder of 1 

the building, which isn't evaluating inside where you 2 

have to do all the other shielding, you'd have to do 3 

all the ingress/egress points to it, because like I 4 

said, everything does have to have some type of activity 5 

to it, longer term, to get to the 7 days, or the 14 6 

days, or whatever you're going to do that the filter 7 

would require. 8 

MR. SZABO:  Yes, I was just trying to 9 

recall the initial idea of the small was -- you know, 10 

it's going to be inside.  You know, we might need to 11 

enlarge containment, but it will be inside, if I recall. 12 

MR. BUNT:  Correct. 13 

MR. KRAFT:  Everything would be -- I think 14 

it's the rare plant that would have significant space 15 

internally. 16 

MR. SZABO:  Okay. 17 

MR. KRAFT:  There may be one out there.  18 

Again, keep in mind, the term is relative.  It's a term 19 

of art for these designs.  Curiously, early on in our 20 

investigations into this, we did take a quick look at 21 

dry filter technology, you know, the metal meshes that 22 

could withstand the high temperatures.  Those turned 23 

out to be, physically, much larger because of the way 24 

the filter media has to be designed. 25 
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So, you know, it's not intuitive, is the 1 

point I'm trying to make, that small means, you know, 2 

small fitting.  It is not necessarily that. 3 

MR. FULLER:  Do you factor in such items 4 

as long-term maintenance costs in terms of having a 5 

building full of very high level waste and the ability 6 

to either make sure it stays shielded or even the longer 7 

term possible, removal of the fission products? 8 

MR. KRAFT:  Well, okay, so what you're 9 

talking about here is that, if you have one of these 10 

external filters you're, in essence, flushing what's 11 

inside containment to another building that has to be 12 

like containment. 13 

MR. FULLER:  Exactly right. 14 

MR. KRAFT:  Now, some designs that I've 15 

seen, as Randy pointed out, have a periodic requirement 16 

to flush them back into the suppression pool. 17 

MR. FULLER:  Oh, is that how it works? 18 

MR. KRAFT:  Well, in some designs.  Some 19 

designs, that's the way it works.  Other designs 20 

require, after 24 hours, makeup of water of some kind 21 

and the building is not accessible.  And locating, 22 

you're raising a great point, Ed, we'll have to look 23 

into what's in there.  I don't believe those long-term 24 

maintenance costs are in here. 25 
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MR. AMWAY:  Well, I can tell you, this is 1 

installation costs.  This is not long-term, used the 2 

filter, now what do you do, or even the long-term 3 

maintenance costs. 4 

MR. BUNT:  Back to Aaron's discussion, the 5 

lifecycle costs, this is not loaded with lifecycle costs 6 

in it, and those lifecycle costs, including the 7 

decommissioning, which are the longer term, because 8 

it's not going to be allowed to be just left there at 9 

the building long term, so for the full lifecycle costs 10 

has to look at the filter as now as second containment 11 

for decommissioning. 12 

MR. KRAFT:  And one thing we were really 13 

mindful of, the experience at Fukushima, right, 14 

suggests to us that this has to be located and shielded 15 

in a way that you do not prevent access in the yard 16 

to something you have to have access to, right?  It 17 

then, in some instances, could require digging up, 18 

re-trenching other systems to move them out of the way 19 

because the optimal point for this thing is over here, 20 

and I got something else I may have to deal with, so 21 

-- 22 

MS. KORSNICK:  But that's not built in 23 

here. 24 

MR. KRAFT:  That's not built in here 25 
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either, is my point. 1 

MS. KORSNICK:  That's an example, when we 2 

say, this is Rev 0.  Rev 0 means, these are the pieces 3 

and parts I need to put in, and it's here.  When you 4 

start to do the more detailed, I'm going to put it 5 

exactly there, right, that's when you start to get into, 6 

oh, well, I have something else exactly there, and that 7 

other thing needs to get moved, so there's none of the 8 

assumptions built in. 9 

That just goes to show why we consider this 10 

Rev 0, and once you get into more details, why, 11 

potentially, the costs could increase, but, you know 12 

-- 13 

MR. KARIPINENI:  But would it, though?  14 

If it is the best estimates costs and there was the 15 

hourly use, I thought, that some could cost considerably 16 

less than that, some could cost even more than that. 17 

MR. KRAFT:  I don't think they cost 18 

considerably less.  More -- 19 

MS. KORSNICK:  Phil, what's your view? 20 

MR. AMWAY:  Yes, I mean, to extent 21 

practical, we tried to pick a median representative 22 

plant.  There's going to be some that are less expensive 23 

and some that are more. 24 

MR. KRAFT:  Yes, some plants may have 25 
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smaller pipe runs. 1 

MR. AMWAY:  I mean, that's why I put the 2 

shield building used to house the external filter.  3 

I know of at least one site that does have a place to 4 

put it without building an external -- 5 

MR. KRAFT:  Well, let me put it this way, 6 

they have suggested they do, they have never done a 7 

study to show it would work. 8 

MR. SZABO:  Yes, I mean, and that's kind 9 

of why I want details because, you know, there are places 10 

you could have, for instance, in fact, if we require 11 

installation into 31 sites, you might be able to get 12 

the actual equipment vendor, equipment installs may 13 

be -- you know, there may be some costs things there, 14 

I'm not saying there are, I'm just saying that, you 15 

know, there is a potential that if you're doing a -- 16 

you know, vendors tend to give you a break if you're 17 

doing a mass buy of them. 18 

MR. BUNT:  Or their expectation would be 19 

that they're probably going to go up. 20 

MR. SZABO:  Well, yes. 21 

MR. BUNT:  Only one needed in two years. 22 

MR. SZABO:  And that might be another 23 

consideration that we would put -- I mean, that would 24 

be another consideration that we would put in, is that 25 
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there's an, you know, identified significant 1 

variability that, you know, we've seen in the past where 2 

once a vendor gets -- once the NRC has required 3 

something, it turns out the vendor, you know, charges 4 

ten times more than what they said. 5 

MR. KRAFT:  In early versions of the spent 6 

fuel pool study, the question of additional casks demand 7 

occurring at the same time on the vendor community was 8 

an adder because all of a sudden you've got this demand 9 

at once, so you have to look at that too, although, 10 

I do understand your -- 11 

MR. SZABO:  Oh, yes.  We definitely -- we 12 

want to look at anything one way.  I mean, that's first. 13 

 We'd look at both ways, but it's just more of to get 14 

an idea of where -- 15 

MR. AMWAY:  I mean, to speak to your point, 16 

though, because the filter is a significant cost 17 

material, we didn't pick the vendor that had the most 18 

expensive filter, we didn't pick the one that had the 19 

least expensive, we picked the median of the vendors 20 

that have them available to come up with what we used 21 

as an estimate for the filter. 22 

MR. KRAFT:  You know, and I think at the 23 

end of the day, because you're going to use it for cost 24 

benefit analyses, if at the end of the day your cost 25 
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benefit will flip on the basis that some vendor is going 1 

to offer me a 20 percent discount per copy, okay, that's 2 

awfully close. 3 

MR. SZABO:  Oh, yes. 4 

MR. KRAFT:  I mean, I think for the 5 

purposes of your cost benefit, I think you'll probably 6 

see this is sufficient with the detail we'll give you, 7 

right?  I mean, you couldn't argue your way lower or 8 

higher to change.  You know, it's like that qualitative 9 

factor thing, how close does it get before it's a factor? 10 

 We need to get to our call.  Phil, you want to finish 11 

this up? 12 

MR. AMWAY:  I have one more slide.  13 

Follow-up actions.  The estimate, as I said, supported 14 

by details beyond this presentation.  It's very limited 15 

with limited time for broader review and what I'm 16 

looking for is to get an industry peer review of the 17 

work we've done to make sure that the level of detail 18 

is consistent with, you know, what they do.  We 19 

certainly think it is, but we would like to have that 20 

additional input before we formally provide it to the 21 

NRC staff. 22 

And then we provide the additional details, 23 

provided through NEI letter, on or before 5/30/2014, 24 

which I think is full consistent with the date that 25 



 128 

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

 

you have suggested. 1 

MR. KRAFT:  Let me suggest this, let's 2 

break now, and then come back from lunch, you all can 3 

think about it over lunch, and then we'll be here to 4 

answer questions following lunch.  I think it's 5 

probably a better way to do that. 6 

MR. SZABO:  I'm just going to open it up 7 

to the public real quick in case they just happen to 8 

have any questions.  Those who don't need to be here 9 

can leave.  Is there anyone on the phone that would 10 

like to ask any questions or make any comments?  Okay. 11 

 I guess I don't hear any. 12 

MR. BUNT:  Aaron, one question.  Has the 13 

NRC done any lifecycle calls yet? 14 

MR. SZABO:  Well, we had lifecycle -- 15 

MR. BUNT:  Besides what was in the previous 16 

letters? 17 

MR. SZABO:  No, not yet, but I mean, 18 

something we always consider within our cost estimate. 19 

 We just kind of back using the OMB 7 percent and 3 20 

percent as a sensitivity cap.  So let's come back at 21 

1:00 p.m.  Let's just make it 1:00.  And we'll start 22 

with the NRC technical presentation and move on from 23 

there.  Thank you very much. 24 

(Whereupon, the foregoing matter went off the record at 25 
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11:53 a.m. and went back on the record at 1:00 p.m.) 1 

MR. SZABO:  It's 1 o'clock.  This is Aaron 2 

Szabo.  We're going to continue with the public 3 

meeting, for those who joined at lunch.  This morning, 4 

we discussed the schedule, the process, the NRC 5 

presentation, industry provided a presentation on 6 

filtering strategies in sites and then industry also 7 

provided a presentation on costs.  This afternoon, the 8 

NRC is going to make a presentation on preliminary 9 

information from the MELCOR analyses, and then industry 10 

is going to present their preliminary analysis. 11 

As mentioned before, this is a Category 12 

2 public meeting.  We will have points for the public 13 

to make comments after both the NRC presentation as 14 

well as after the industry presentation, and this 15 

meeting is being transcribed, so everyone on the phone 16 

knows that.  And please, try and state your name, 17 

because people are on the phone, before you speak.  18 

I will now turn this over to my NRC counterparts. 19 

MR. BASU:  Who are your counterparts? 20 

MR. SZABO:  Well, not my counterparts.  21 

My working group people.  We're going to talk. 22 

MR. BASU:  I'll start it. 23 

MR. SZABO:  Okay. 24 

MR. BASU:  Okay.  Thank you, Aaron.  I'm 25 
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Sud Basu.  As Aaron said, what we will be presenting 1 

to you today are preliminary MELCOR analysis results, 2 

so I would like to make a note of that mentally, that 3 

these are preliminary results.  We are in the midst 4 

of analyzing the results further, so stay tuned for 5 

that in the future meetings. 6 

I also make a comment before I start on 7 

the slides, I'll make a comment on a subject that came 8 

up this morning, and that is, our receipt of the industry 9 

information, there was some very, I guess, active 10 

discussion this morning.  I will say that, over the 11 

past nine months, we have had good exchange between 12 

the NRC and the industry, but we recognize, and I hope 13 

you recognize as well, that the information on both 14 

sides have been evolving in nature. 15 

So what you came up with nine months ago, 16 

that has changed in the course.  I noticed something 17 

in your slides that you will be presenting that there 18 

is still further change from the December 12th, so, 19 

you know, it's not so much that we have not been getting 20 

information from you, it's the nature of information, 21 

the finality of the information, and you have to also 22 

understand that when and as we get the information, 23 

we simply cannot crank out MELCOR results the next day 24 

saying, oh, okay, here are the results. 25 
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So, you know, there is a time that goes 1 

into developing the MELCOR input DAC, or modifying the 2 

MELCOR input DAC, before you can run MELCOR.  So I just 3 

want you all to understand that and keep in mind.  So 4 

with that, let me start with the regulatory analysis 5 

options that we have considered and we are analyzing 6 

as part of the MELCOR analysis and follow-on MACCS 7 

analysis, and that's on Slide 24. 8 

And I think there is nothing here that the 9 

industry, you are going to find new, because that 10 

basically follows the conversation we have had, again, 11 

in the past nine months, and you came up with some 12 

options, we came up with options, and you will find 13 

that these options are pretty much aligned by now. 14 

I will point out couple of differences, 15 

kind of subtle differences.  In Option 1, which is your 16 

severe accident capable vent order in place, the EPG 17 

said we had three in place, assumed in place, and 18 

anticipatory venting RPV pressure control that you all 19 

had.  We are also doing that, but as a variation of  20 

that option, we will also be looking at without 21 

anticipatory venting and without RPV pressure control; 22 

what might be the consequence; what might be the release 23 

estimate. 24 

Option 2A, 2B, 3A, and 3B are, virtually, 25 
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the same.  They're identical to the options that you 1 

came up with.  In Option 4 and 5, which involves small 2 

filter and large filter, respectively, I think in your 3 

options, you have only considered small and large filter 4 

with Option 2 and 3.  I'm recalling from the past 5 

meetings. 6 

We'll be looking at not only 2 and 3 with 7 

small and large filter, we'll be also looking at Option 8 

1 with small and large filter.  So those are the two 9 

main differences. 10 

So the analysis deals upon an information 11 

exchange between, as I said, the industry and NRC at 12 

the past public meetings, several of them.  The general 13 

assumptions are either the same or substantially 14 

similar to those used by the industry.  You're not going 15 

to find much difference there.  The background or the 16 

assumptions comply with SRM-SECY-12-0157, and the 17 

alternatives and options, I already mentioned, these 18 

are largely consistent with those used by the industry. 19 

I mentioned a couple of differences 20 

already, and one of the differences that I will mention 21 

here on the slide is that there is -- 22 

MR. TRUE:  Core damage event tree and 23 

accident progression event tree. 24 

MR. BASU:  Yes, there are some differences 25 
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-- 1 

MR. SZABO:  Who was that on the phone? 2 

MR. BASU:  Okay.  There are some 3 

differences between staff's core damage event tree 4 

formulation and accident progression event tree 5 

formulation evaluation relative to those by the 6 

industry that is as of December 12th.  We will be 7 

hearing from you today, so we'll reassess at that point 8 

whether there is further alignment or not. 9 

Then going through the assumptions, again, 10 

as I said, these are very similar, some identical to 11 

the assumptions that you have met.  With regard to RCIC 12 

operation, we are looking at suction from suppression 13 

pool with a variation of suction from suppression pool 14 

from CST, then transitioning to suppression pool. 15 

MR. SZABO:  They would like you to speak 16 

up. 17 

MR. BASU:  Speak up. 18 

MR. SZABO:  Yes. 19 

MR. BASU:  Okay.  Speak faster or speak 20 

up? 21 

MR. SZABO:  Louder. 22 

MR. BASU:  Okay.  So I'm dozing off.  You 23 

can see that.  So the flow for RCIC 600 gpm is the same 24 

as you have.  The pressure control, again, is 25 
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identical, you know, the initial pressure control in 1 

the 800, 2000 psi range.  And control depressurization, 2 

about one hour, and then subsequent pressure 3 

controlling in the 200 to 400 range for continued RCIC 4 

operation. 5 

The containment venting assumptions are, 6 

again, anticipatory venting prior to core damage.  Upon 7 

entering in SAG, vents closed, reopens at PCPL.  Again, 8 

we are considering Option 2, reopen at PSP as a 9 

variation.  Transition from wetwell to drywell venting 10 

at high water level.  You mentioned 21 feet above the 11 

bottom of torus in the last meeting.  That's where we 12 

are too. 13 

You know, certainly, there are variations 14 

since then.  We'll look into that.  Vent cycling in 15 

the 10 psi band -- speak up more? 16 

MR. SZABO:  Yes.  Your outdoor voice. 17 

MR. BASU:  Really.  Really.  Okay.  So 18 

vent cycling in the 10 psi band right up to PCPL, but 19 

again, option with PSP will be considered.  And the 20 

vent sizing consistent with the industry assumptions. 21 

MR. BUNT:  Are you saying cycling around 22 

PCPL by 10 pounds or cycling between PCPL through PSP? 23 

MR. BASU:  No, no, it's a PCPL and PCPL 24 

minus 10; cycling around PCPL, and do the option -- 25 
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MR. FALLON:  Are you using the 21 as a worst 1 

case, 21 feet above bottom of torus, because there's 2 

other units that have significantly more volume in the 3 

torus. 4 

MR. SZABO:  Make sure to -- 5 

MR. FALLON:  Sorry.  Pat Fallon. 6 

MR. BASU:  No, I think that's what I said, 7 

that we based it on the input from the December 12th 8 

meeting, where 21 feet was mentioned.  Now, you know, 9 

if there are variations, we will be considering those 10 

as we -- 11 

MR. FULLER:  That's the top of the 12 

instrument range. 13 

MR. BASU:  Moving on to next slide, 28, 14 

the RPV injection.  This is from -- 15 

MR. BUNT:  So, Sud, before you leave that 16 

last one, this is Randy Bunt, that's your question that 17 

you asked for the assumption validation, is the plus 18 

or minus 10, the 10 psi band range you were asking, 19 

is that around PCPL or is it at any pressure control? 20 

MR. BASU:  The vent cycling, your vent is 21 

going to open at PCPL, and then it's going to close 22 

at PCPL minus 10. 23 

MR. BUNT:  That's your assumption?  I 24 

guess the questions you had asked before was a 10 psi 25 
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cycling band, is that this value; is that where that 1 

assumption is coming from? 2 

MR. BASU:  Yes. 3 

MR. BUNT:  Okay.  So if we are -- so I guess 4 

in context, is 10 pounds of cycling at PCPL or is it 5 

10 pounds of cycling no matter what pressure we're at? 6 

 So that's a clarification on that question that we 7 

need to make sure we understand. 8 

MR. BASU:  So right now, we're doing 10 9 

pounds of cycling at PCPL. 10 

MR. BUNT:  Okay. 11 

MR. BASU:  Now, if you are doing some 12 

different practice or variation, as an option, we will 13 

be looking at cycling at 10 pounds at PSP as an option. 14 

MR. EZMAILI:  This is Hossein.  From your 15 

December 12th vent cycling cases, 10 psi control band 16 

applies to both PCPL and PSP.  So this is what we discuss 17 

about. 18 

MR. GABOR:  I look forward to Jeff's 19 

presentation.  You guys are now saying 20 psi. 20 

MR. BASU:  Right.  So that's another 21 

change that we notice, so we'll be just waiting for 22 

your presentation to see what -- 23 

MR. WACHOWIAK:  Right.  Yes, there's a 24 

couple things that changed. 25 
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MR. BASU:  Okay. 1 

MR. GABOR:  This is Jeff Gabor.  Just for 2 

clarification, the second sub-bullet there, it's not 3 

quite in sync with what we're doing because the first 4 

part's right, if we had an anticipatory vent, we would 5 

isolate it when we entered the SAGs, but if the pressure 6 

is relatively low at that point, if you go into the 7 

SAG, you'd likely be in the branch where you need to 8 

maintain PSP, and that would require, if the pressure 9 

starting going up, let's say, because of hydrogen 10 

buildup, then you would vent at PSP first. 11 

And it's not until you get into the branch 12 

of the SAG where vessel breach has occurred that that 13 

pressure now goes up to PCPL.  That's a little bit of 14 

a detail.  I'm not sure it's going to have a huge impact, 15 

but it is a little different, and I think that's the 16 

way we spelled it out in December; that we would do 17 

it that way. 18 

MR. FULLER:  And in that case, if you 19 

opened at PSP, then you haven't failed a vessel yet, 20 

do you close it at a certain pressure? 21 

MR. GABOR:  Right, so we have two options. 22 

 We have our Option A, alpha, which is the case where, 23 

once it's opened, it remains open.  So in that case, 24 

after entry into the SAG, if it was opened at PSP, we 25 



 138 

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

 

think it's somewhat conservative that we just assume 1 

it's left opened. 2 

MR. FULLER:  Okay. 3 

MR. GABOR:  If we're in our 2 Bravo or 3 4 

Bravo run, where we're cycling the vent over the 20 5 

psi, then it would cycle 20 psi from PSP. 6 

MR. EZMAILI:  This is Hossein, once we get 7 

into the results, you will see some of the differences 8 

if we depressurize at PCPL or PSP.  You will see that 9 

in terms of releases.  How, it does matter that much. 10 

 That's why we didn't -- 11 

MR. SZABO:  Good.  Good. 12 

MR. BUNT:  And a clarification that you 13 

probably will see when we answer the question is, PSP 14 

doesn't really exist once you get vessel breach, because 15 

PSP is protecting the ability to flow down the vessel, 16 

and once you breach it, you're not protecting it.  So 17 

I understand you're using it as a pressure value at 18 

that point, but you may hear, that we come back, that 19 

we won't reference it as PSP.  We'll reference it as 20 

a pressure number instead. 21 

MR. EZMAILI:  Okay.  This is Hossein 22 

again.  I think once we get into the results, we will 23 

find out that we are depressurizing before lower head, 24 

so that question goes away. 25 
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MR. BUNT:  Okay. 1 

MR. EZMAILI:  So when we reach PCPL or PSP, 2 

it's well before lower head failure. 3 

MR. BUNT:  Okay. 4 

MR. EZMAILI:  You know, we don't look at 5 

this.  We just look at the pressure set point, not the 6 

lower head. 7 

MR. BUNT:  Right. 8 

MR. BASU:  Okay.  These are the going-in 9 

assumptions, Randy. 10 

MR. BUNT:  Right. 11 

MR. BASU:  And as Hossein said, when you 12 

see the results, you'll see the implications of some 13 

of this.  On the drywell injection, that would be okay, 14 

Option 3 cases.  Again, with 500 gpm injection through 15 

an external source.  Injection at vessel breach, that's 16 

what was mentioned, but I think for the RPV injection, 17 

we'll consider the variation of injection at water level 18 

2/3 core height as a variation; not for drywell 19 

injection. 20 

And I just noted that the MELCOR considers 21 

initial buildup of water from the -- 22 

MR. BUNT:  So in that last bullet, your 23 

credit for MELCOR, or for the buildup of water, is 24 

deducted from the time that it takes for the eight hours 25 



 140 

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

 

before you get vessel breach that you're going to still 1 

have water, it's not going to have all boiled off with 2 

no addition, so -- 3 

MR. GABOR:  This would be seal leakage. 4 

MR. BASU:  The nominal seal leakage. 5 

MR. EZMAILI:  This is Hossein again.  We 6 

assume 36 gpm seal leakage at Time 0.  So as you are 7 

injecting, some of the water gets out. 8 

MR. BUNT:  Okay.  So it's not from the 9 

vessel.  It's from the -- 10 

MR. BASU:  No, no, it's from the seal 11 

leakage. 12 

MR. BUNT:  That's fine. 13 

MR. BASU:  Moving on to the next slide, 14 

all MELCOR cases start with ELAP, and I have said this 15 

before, the EA-13-109 capability in place as EPG/SAG 16 

Rev 3.  FLEX also assumed in place, both pre and 17 

post-core damage.  Functionality of FLEX may vary 18 

within the two situations.  And then the possible 19 

endstates of accident progression that we are looking 20 

at, you have this as well, liner melt-through, MSL 21 

rupture, head flange leakage, seal or other leakage, 22 

are all consequential to the environment release. 23 

MR. BUNT:  So your fourth bullet where you 24 

say FLEX is assumed to be in place.  Does that mean 25 
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that if a plant site assumes they're going to have a 1 

FLEX pump injection to the vessel of six hours, then 2 

your vent injection begins, or are you saying, 3 

everything besides injection is supported by FLEX? 4 

MR. BASU:  Everything besides the external 5 

injection.  Is that what you're saying? 6 

MR. BUNT:  Right. 7 

MR. BASU:  Yes, that's right. 8 

MR. BUNT:  So you don't ever credit 9 

external injection for FLEX? 10 

MR. BASU:  No, we do.  Not as part of FLEX. 11 

 I'm saying that FLEX is in place, but then you also 12 

have the external injection in Option 2 and Option 3. 13 

 Now, whether you do it using a FLEX, it doesn't really 14 

matter for the calculation. 15 

Okay.  And lastly, the 72-hour transient. 16 

 So next few slides are actually giving you a slice 17 

of the MELCOR calculation metrics.  We had considered 18 

about close to 50 cases.  I haven't given you all 50 19 

cases here in the next three or four slides, and I 20 

apologize for any confusion that I may create by 21 

numbering the cases not in an orderly fashion, case 22 

1, 7, 10, et cetera, but there is a method in madness. 23 

What we are showing you, it covers all three 24 

options, 1, 2, 3, and some, we considered the best cases. 25 
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 Case 1 would be Option 1, Case 7 would be Option 2A, 1 

building on Case 1, and Case 18 would be Option 2B, 2 

building off Case 1 and 7, so on and so forth, and then 3 

in the following two slides, we're giving you variations 4 

of those options, Option 1, 2A, 2B, 3A, and 3B. 5 

MR. GABOR:  Sud, question.  Jeff Gabor.  6 

You guys seem to be focusing on the MELCOR calculations. 7 

 One of the things I don't know that we completely closed 8 

the loop on was understanding your core damage and APET 9 

quantification.  Is there a plan to do that in a future 10 

meeting?  I know we kind of touched on it, Marty made 11 

a presentation, was that December?  Whenever we were 12 

last together.  Has anything changed since those 13 

numbers or should we go on the -- because I'm assuming 14 

that you've selected these MELCOR runs based on the 15 

dominant scenarios that show up in Marty's 16 

quantification. 17 

MR. BASU:  Also, dominant scenarios that 18 

show up in your -- 19 

MR. GABOR:  In ours. 20 

MR. BASU:  -- event tree.  Yes, that's 21 

correct. 22 

MR. GABOR:  Okay. 23 

MR. BASU:  And that's what you see on the 24 

last column, industry tree relevance. 25 
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MR. GABOR:  So I guess I'm asking, is there 1 

a way that we can see your current quantification? 2 

MR. BASU:  Yes. 3 

MR. GABOR:  Some frequencies and -- 4 

because we brought, and we'll show you what we brought, 5 

but we tried to bring some of the upfront frequency 6 

quantification and the consequence results. 7 

MR. BASU:  The short answer is yes.  We 8 

will say, Marty is working on it as we speak, so in 9 

a future meeting, we will see the final production of 10 

this. 11 

MR. GABOR:  Okay. 12 

MR. BASU:  Marty, did I put you in some 13 

kind of a bind?  Marty, are you there? 14 

MR. SZABO:  I'll touch back with Marty and 15 

find out what -- you know, of course, it will be 16 

preliminary, just like this.  It was more of, we can 17 

go back and kind of close the loop on that.  We don't 18 

expect you guys to see anything you're not -- you know, 19 

we showed the dominant sequences in, what we thought 20 

they were, December, and I don't think they've changed. 21 

 They haven't changed, to my knowledge.  I, of course, 22 

will touch back with Marty. 23 

And I'm pretty sure that's what these are 24 

also based on was the December information. 25 
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MR. BASU:  I think you are going to see 1 

a lot of changes. 2 

MR. GABOR:  There were some open issues, 3 

I think, in December with regard to some of the pressure 4 

control and how that would be implemented in Marty's 5 

quantification, things like the potential for in-vessel 6 

retention for cases where, like, you had a pump and 7 

then later depressurized due to an SRB or a main 8 

steamline rupture.  So we would be interested in how, 9 

just basically, that quantification has changed at all 10 

since December. 11 

MR. FULLER:  This is Ed Fuller.  There is 12 

one thing, and if Marty is there, he better come in 13 

and help me because I'm going to relay a little bit 14 

of a conversation that he and I had a couple of days 15 

ago.  In his latest revision of his tree, you recall 16 

he had high pressure and low pressure in the RPV, now 17 

he's got a mid pressure, which would be the 200 to 400 18 

psi range. 19 

I don't know what other changes he's 20 

making, but that is one that he's putting in. 21 

MR. SZABO:  Yes, we'll talk about it and 22 

like I said, we're shooting right now, as I mentioned 23 

earlier, I was thinking about hoping to have a public 24 

meeting at the end of May, of course, most of that being 25 
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closed, for the EPG/SAG Rev 3 discussion, however, you 1 

know, depending on, if necessary, maybe we could do 2 

a couple hours in the morning to try and -- and I will 3 

work on it and see what we can do, but yes, we'll try 4 

and get it to you soon. 5 

MR. BASU:  So let me ask you, Jeff, has 6 

anything changed, from your perspective, on the -- 7 

MR. GABOR:  Yes, I don't think a lot has 8 

changed.  In fact, you'll see in our presentation, 9 

hopefully you can see, you know, match-up your cases 10 

with the dominant contributors to core damage and the 11 

dominant contributors in the containment analysis.  12 

So I think we've given you enough information now to 13 

kind of go back and kind of recheck some of your mapping 14 

to our end states to see that you captured the dominant 15 

contributors. 16 

MR. BASU:  So what I'm really after is, 17 

because of the revisions that you have since met, have 18 

any of the previous dominant sequence now become not 19 

so dominant? 20 

MR. GABOR:  I don't think so.  I think what 21 

we shared in December is still valid. 22 

MR. BASU:  Because we actually captured 23 

your dominant sequences here. 24 

MR. GABOR:  And like I said, we're -- 25 
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MR. TRUE:  This Don True. 1 

MR. BASU:  Hi, Don. 2 

MR. TRUE:  Hi.  Yes, the dominant 3 

sequences remain pretty much the same.  They've moved 4 

around a little bit.  When we -- after one of the 5 

meetings with you guys, we added the number of SRB cycles 6 

during RCIC operation, and that increased some failure 7 

probabilities, which moved some numbers around, but 8 

the dominant sequences remain, basically, the same; 9 

just, some of the numbers went up a little bit and some 10 

went down a little bit based on that. 11 

That's the only change we made to the core 12 

damage tree since our last meeting. 13 

MR. BASU:  Okay.  So as far as the MELCOR 14 

calculation is concerned, really, I mean, there's 15 

nothing that we need to change. 16 

MR. EZMAILI:  Yes, I just want to say 17 

something.  You know, we chose these scenarios because 18 

we were going into this.  We were looking at these 19 

different options, you know, water management options, 20 

cycling, not cycling, we wanted to see if you actually 21 

see large variation.  So it was to inform the event 22 

tree, and at the same time, find out, do we see, you 23 

know, how does the accident progresses, and that's why 24 

we chose this, and that's why, you know, when I go 25 
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through the results you will see, you know, what is 1 

impacting what. 2 

MR. SZABO:  Good. 3 

MR. BASU:  Okay.  So the couple of cases 4 

here that I'll point out to you on Slide 31, this Case 5 

Number 2, and note there that there's no industry 6 

equivalence of this case.  Case 2 is Case 1, but SRB 7 

doesn't fail, and there's no MSL creep rupture, but 8 

the RPV fails at high pressure, so I'm not sure if you 9 

captured that in your -- 10 

MR. GABOR:  We've actually, if you go to 11 

our APET containment of entry, run a map run for every 12 

endstate.  So there is a branch on there that, if you 13 

recall, there is a high-pressure branch on there that 14 

has no water that would have led to liner melt-through. 15 

MR. BASU:  Okay.  If you have them, we'll 16 

just revise this. 17 

MR. GABOR:  CD-20, but then you go to go 18 

to APET to make sure that the main steamline, so it 19 

would be down here, the high pressure branch. 20 

MR. BASU:  Okay.  So we'll then make that 21 

correction here. 22 

MR. GABOR:  Okay. 23 

MR. BASU:  And then there are two cases 24 

on slide 33, last two cases, 45 and 46, again, we don't 25 
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believe there's any industry equivalence of these two 1 

cases.  And this is what I was previously talking about 2 

is a variation of, sort of, Option 1, with no 3 

anticipatory venting of pressure control.  Well, I say 4 

Option 1 because there's no anticipatory venting of 5 

pressure control, in the essence, it's a variation, 6 

but you do drywell injection at vessel breach, and the 7 

drywell venting at PCPL. 8 

So I'm not sure whether you have this in 9 

your metrics, but -- 10 

MR. BUNT:  You mean RPV pressure control 11 

because all SRBs fail?  Because SRBs have a pressure 12 

release as a mechanical relief and has multiple 13 

redundant release valves. 14 

MR. BASU:  So what we considered in our 15 

-- this is in the core damage event tree, there's a 16 

non-zero probability that this is going to happen, so 17 

that's why we included this. 18 

MR. GABOR:  Yes, if you look at our CD-016, 19 

16, that is the 45 case.  So it's a case -- 20 

MR. BASU:  I'm looking at CD-016 as your 21 

Case 14 and Case 27. 22 

MR. GABOR:  Yes, what Rick and I will do 23 

is, we'll comment on how you've mapped them up and offer 24 

back some comments. 25 
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MR. BASU:  Okay.  That's fine. 1 

MR. WACHOWIAK:  I believe we've captured 2 

these somewhere. 3 

MR. BASU:  Okay.  That's fine.  I mean, 4 

if you did, that's all the more good.  I mean, we don't 5 

need to worry about it. 6 

MR. FULLER:  Small point.  We ran with 230 7 

degrees Fahrenheit for RCIC failure, which was 8 

advertised in the December 12th meeting as what was 9 

to be done.  You want to do 240, and maybe you ought 10 

to explain why you want to do 240. 11 

MR. BASU:  All right.  We'll explain it. 12 

MR. BUNT:  We sent that in in a letter back 13 

in September to the FLEX team that talked about the 14 

justification of that and showed that it was also 15 

related to the NRC report, I don't have the number in 16 

front of me, but then also that, if you look at the 17 

Fukushima data that said it ran upwards of 300 degrees, 18 

and then we've got a study that we did that supports 19 

those same numbers that are in those two reports, 20 

actually, a lower number, we did the 240 number, and 21 

that is based on vendor-prescribed numbers, not 22 

assuming that you're going to get some degradation, 23 

that degradation isn't acceptable, but it's still 24 

running with degradation. 25 



 150 

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

 

And that letter from September or October 1 

6th is out there, and we can provide a copy of that 2 

letter. 3 

MR. FULLER:  The letter from who to who? 4 

MR. BUNT:  From BWR Owners Group to Mr. 5 

Golla at the NRC at the request of FLEX to talk about 6 

the RCIC operability numbers. 7 

MR. FULLER:  Oh, yes, well, I'd like to 8 

see that. 9 

MR. SZABO:  Randy, if you can, either you 10 

or Steve, just email it through Steve and just have 11 

it sent to me, and I'll see that they're -- that'd be 12 

great.  Yes. 13 

MR. BUNT:  I can email you the letter.  14 

It's already been sent.  Yes, and I'll CC Steve.  Okay. 15 

 I mean, we've already sent that in.  We can get that. 16 

 It's already on the public records. 17 

MR. FULLER:  It probably doesn't really 18 

affect the MELCOR results any, however, or not much, 19 

but it probably does affect your core damage event tree. 20 

MR. BASU:  Yes, there'll be some impact. 21 

MR. GABOR:  It's a little timing effect, 22 

but we're assuming 240, you're assuming 230. 23 

MR. FULLER:  Now, I won't anticipate 24 

because Hossein's going to talk about when RCIC fails, 25 
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but that number is going to be different, if 1 

nonexistent, if you use 240. 2 

MR. BASU:  So if you don't have any further 3 

question on the metrics of these assumptions, I'm going 4 

to turn it over to Hossein to discuss the results. 5 

MR. EZMAILI:  So this is Hossein again.  6 

I just want to make two points clear, since this did 7 

show up, 230 came up, not only we looked at this 230 8 

as the, you know, cooling temperature, but we also 9 

looked at the NPSH, the net positive suction head, we 10 

had some, you know, generic data, you know, on the NPSH, 11 

and it showed that, you know, the 230 F is a good 12 

surrogate, also, for the NPSH, so that's why we chose 13 

the 230. 14 

You know, you can go ahead and argue that, 15 

you know, why you did 240, so that's one of the reasons 16 

we chose that 230.  But we did one sensitivity with 17 

the, you know, water coming from the CST, and that one 18 

ran for 16 hours, so you will see a range of, you know 19 

-- 20 

MR. GABOR:  Yes, my only comment, this is 21 

Jeff Gabor again, on the NPSH is, that's a function 22 

of flow, and when you're running RCIC, you don't need 23 

600 gpm. 24 

MR. EZMAILI:  That's right. 25 
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MR. GABOR:  And I don't know if there was 1 

anything published on what the reduced NPSH requirement 2 

is, but it's considerably less at a couple hundred gpm 3 

than it is at 600. 4 

MR. EZMAILI:  Yes, we are running at a 5 

couple of hundred gpm because we are controlling water 6 

level, but again, this was some generic, you know, 7 

analysis that we did.  So okay.  We are on Slide 34. 8 

 So now, Sud talked about that matrix of all the runs. 9 

 So here, I tried to put them and partition them into 10 

the different categories, so it's more understandable, 11 

what we have done, and why we chose these basic 12 

categories. 13 

So you'll see there are three categories. 14 

 These are separated by this light green at the top. 15 

 So the first category are the four runs, or four cases, 16 

that we have no water injection.  This is just to 17 

provide some baseline information in case you want to 18 

compare this with the, you know, water management 19 

options. 20 

I've also put in some basic information 21 

in terms of, you know, what is the timing of the venting, 22 

anticipatory venting, you know, venting at PCPL?  When 23 

does the RCIC fail based on that 230 F?  Lower head 24 

failure, whether we get SRBs sticking open or there 25 
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is a main steamline break.  And at the end, there are 1 

some backup slides that I've provided some information 2 

on the accident signatures, and mainly, just to make 3 

sure that, you know, we are on the same page in terms 4 

of, you know, what we took away from our December 12th 5 

meeting, that, you know, this is the kind of analysis 6 

that we are doing. 7 

MR. GABOR:  Can we ask a question?  On the 8 

liner melt, how's that either being calculated or input 9 

into the MELCOR analysis? 10 

MR. EZMAILI:  We are using the same model 11 

as was done in SOARCA.  So we look at, you know, how 12 

much melt comes in, you know, choose, you know, how 13 

much the height of it is, what is the temperature of 14 

it.  We allow some movement of the melt from the 15 

pedestal into the cavity, if you look at SOARCA, and 16 

how long does it take for it to reach the liner. 17 

MR. GABOR:  So I don't believe MELCOR 18 

actually does a liner heat up and failure calc, so is 19 

this the transport time? 20 

MR. EZMAILI:  Just the transport time. 21 

MR. GABOR:  Okay. 22 

MR. EZMAILI:  You know, as soon as it 23 

spreads to the liner, we assume that the liner has 24 

failed. 25 
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MR. GABOR:  Okay.  Thanks. 1 

MR. EZMAILI:  Okay.  So the first group 2 

that you see, these are no water injection cases, right? 3 

 And we do have pressure control in the spaces, that 4 

Sud talked about.  Again, as I said, this provides some 5 

baseline for our water management options.  The second 6 

category are basic variations from Case 1 and Case 3. 7 

This is, we inject water feeder into the 8 

RPV or the drywell, so these are your Options 2A and, 9 

I think, Options 2 and 3, I guess, 2 and 3, and with 10 

and without vent cycling.  So we wanted to see, you 11 

know, if cycling improves things, and, you know, if 12 

it does, by how much. 13 

For these cases when we do inject water, 14 

and it's in the second category that you see, once the 15 

water level reaches about 21 feet, we stop injection. 16 

 There is no attempt in our MELCOR calculation to 17 

throttle the flow, so we just stop injection and see 18 

what happens. 19 

When you go to the next category, which 20 

is the third category, we don't do any level control. 21 

 So we just let the water buildup and we go to drywell 22 

venting.  Okay.  So that is important because in some 23 

cases, you know, as soon as you stop injection, sometime 24 

later, you're going to start heating it up, and there 25 
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is some potential for having higher temperatures.  I 1 

just wanted to make that one clear. 2 

MR. GABOR:  So in that second bin, once 3 

injection is stopped at 21 feet, it's never 4 

re-established. 5 

MR. EZMAILI:  It's never re-established. 6 

MR. GABOR:  So the core debris is actually 7 

drying out and heating back up. 8 

MR. EZMAILI:  It's drying out and heating 9 

back up. 10 

MR. GABOR:  So it's not really a water 11 

management strategy.  It's just kind of a sensitivity 12 

on turning off the water. 13 

MR. EZMAILI:  Yes, well, we do have the 14 

-- you know, you will see, you know, even if you stop 15 

it, what are the differences between the cases where 16 

you don't stop it, right?  So when you go to the case 17 

that's the third category, you know, you can either 18 

throttle it, and if you cannot throttle it, you're just 19 

going to inject, but at some point, you could inject 20 

it, but at some point, if the water level goes up, you 21 

have to go rely on the drywell vent to relieve the 22 

pressure, right? 23 

MR. GABOR:  In those middle cases then, 24 

after the debris dries out, do you heat up the drywell 25 
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sufficiently to actually cause a failure on 1 

temperature? 2 

MR. EZMAILI:  It is possible, yes. 3 

MR. GABOR:  In your analysis? 4 

MR. EZMAILI:  Yes.  So you will see -- yes, 5 

I will see some of the -- in these cases, we don't have 6 

that one.  Again, these are preliminary, so we wanted 7 

to just -- you know, instead of building very, very 8 

sophisticated logic in order to do throttling and 9 

everything, we just wanted to see, even if you stop 10 

water, in cases we used some water, you have some water 11 

and you stop it, and you go to the case where you don't 12 

stop water, do you see a big difference? 13 

And, you know, we can see, you know, compare 14 

Case 7 to 10, et cetera, and you will see that, you 15 

know, as long as you have some water in there, you are 16 

not going to see -- in terms of radioactive releases, 17 

because that's what we were focused on initially. 18 

In terms of heating up the drywell 19 

atmosphere, of course, yes.  We didn't think that was 20 

realistic.  You know, you probably do some water 21 

management.  I don't know what you are trying to do. 22 

 You either have to throttle it because you've already 23 

reached the 21 feet, right?  So the decision is, how 24 

much more water do you want to put in there. 25 
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MR. GABOR:  The reason for asking the 1 

question, if I just, like, compare 7 and 10, like you 2 

said, the DFs are relatively similar in those cases. 3 

 If Case 7 actually resulted in a drywell failure on 4 

temperature, that DF would have gone down if you 5 

modeled. 6 

MR. EZMAILI:  That's right, but we didn't 7 

model it. 8 

MR. GABOR:  Right. 9 

MR. EZMAILI:  We just wanted to see, you 10 

know, without that, what would happen.  So what you 11 

see is that, in the second category, you have, like, 12 

for example, Case 7 and 14, the difference between 7 13 

and 14 is that, you will see where it says, wetwell 14 

venting, I have a slash, a dash, and a slash three point, 15 

that means that -- a dash means that once you vent it, 16 

you keep it open.  The dots means that, you know, you 17 

are cycling.  So that's, you know, these are the 18 

differences, because you can see from the options, 2A 19 

and 2B. 20 

So there are four cases here, vent cycling 21 

and injection into the RPV, and injection into the 22 

drywell.  The third category now is similar to the 23 

previous one, okay, as I mentioned, I think.  Here, 24 

we don't start the injection.  So it builds up as much 25 
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as it wants to, but once the water level reaches 21 1 

feet inside the suppression pool, we just isolate the 2 

wetwell vent, okay, and then switch to drywell venting, 3 

not immediately, but we wait until pressures it back 4 

PCPL and then vent from the drywell venting. 5 

In the backup slides, you will see are some 6 

of the signatures of, you know, what happens in there. 7 

 Okay. 8 

MR. GABOR:  Tell me again, the bottom two, 9 

41, 43, 42, 44. 10 

MR. EZMAILI:  Okay. 11 

MR. GABOR:  They're main steamline 12 

ruptures. 13 

MR. EZMAILI:  Right. 14 

MR. GABOR:  Okay. 15 

MR. EZMAILI:  So let me give you some 16 

background.  Sud mentioned Case 2, remember?  So we 17 

ran Case 2 by disabling SRB failure just to see what 18 

happens if there is a main steamline break, okay?  So 19 

what happened was that, our assumption is that as long 20 

as you have battery, you know, we assume that some of 21 

these cases you have battery, so you can cycle the SRB, 22 

we disabled SRB failure and we did not get main steamline 23 

break, so that's what Sud was saying. 24 

So it went to high pressure failure, so 25 
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we didn't get two of them.  So we wanted to see what 1 

happens if there is main steamline break.  So what we 2 

did, if you see Case 3, in Case 3, in order to get -- 3 

because, you know, to get main steamline break, you 4 

both need the temperature and pressure, so we assumed 5 

four hours.  This is one of the cases we had earlier 6 

RCIC failure, we assume four hours of RCIC and four 7 

hours of -- these are the cases that showed that, yes, 8 

you can go back, re=pressurize, go back to the pressure, 9 

and you can get the main steamline break. 10 

Even then, in some of these calculations 11 

that we have run, and I think I will touch upon that 12 

when I get to the conclusions, is that you see a large 13 

number of cycles, SRB cycling, before you even get to 14 

the main steamline break.  So we probably are going 15 

to do some calculations to see, you know, what happens 16 

in this case if I do not disable SRB failure; what would 17 

be the -- 18 

MR. GABOR:  It looks in these cases that 19 

the main steamline failure caused the pressure to go 20 

up, requiring the wetwell venting to occur. 21 

MR. EZMAILI:  That's correct. 22 

MR. GABOR:  Did you have any other, other 23 

than wetwell failure, failures -- 24 

MR. EZMAILI:  Head lift. 25 
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MR. GABOR:  You did have head lift. 1 

MR. EZMAILI:  I'll get back to it, because 2 

this is a very, very aggressive sequence.  So you have 3 

already built-up the pressure to whatever, 60, or even 4 

PSP or PCPL, once you have the main steamline fail, 5 

you know, you get to that pressure where you are going 6 

to start lifting the head. 7 

MR. GABOR:  So the vent was not sufficient 8 

to keep -- 9 

MR. EZMAILI:  Was not sufficient, no. 10 

MR. GABOR:  Okay. 11 

MR. EZMAILI:  I haven't run the 12 

sensitivity.  It is possible that, instead of waiting 13 

at 60 psi, you had PCPL, if you went to that PSP, maybe, 14 

but, you know, the time is just very, very short.  This 15 

is a very, very fast transient, and, you know, there's 16 

isn't a lot -- leave you much time to, you know -- 17 

MR. GABOR:  And the head failure you're 18 

modeling is like SOARCA? 19 

MR. EZMAILI:  It's like SOARCA. 20 

MR. GABOR:  Where it will reseal itself 21 

when the pressure comes down. 22 

MR. EZMAILI:  It will reseal itself.  23 

That's right. 24 

MR. GABOR:  Did you look at temperatures 25 
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in the upper part of the drywell for those cases? 1 

MR. EZMAILI:  Yes. 2 

MR. GABOR:  That result to the steamline 3 

rupture. 4 

MR. EZMAILI:  Yes.  I will show you some 5 

results of the drywell temperatures, and what you will 6 

see is that -- you know, once we get to that, I'll show 7 

it to you. 8 

MR. WACHOWIAK:  Rick Wachowiak.  Do you 9 

have in your results a plot, or a table, of when the 10 

release is occurring?  You have the amount of the 11 

release here, but -- 12 

MR. BASU:  Timing of release. 13 

MR. WACHOWIAK:  -- the timing of the 14 

release, maybe a graph would be nice. 15 

MR. BASU:  It's not in the table, 16 

obviously, but -- 17 

MR. WACHOWIAK:  That's the total over the 18 

whole thing, but what I'm not seeing is when it's 19 

actually going out and what hole it's going out. 20 

MR. BASU:  I don't know if we are giving 21 

you the plots here, but yes. 22 

MR. EZMAILI:  Yes, we have that. 23 

MR. GABOR:  One of the things that I think 24 

we included in one of the past presentations, is, 25 
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especially for those cases where you start with a 1 

wetwell vent, like your bottom group, and then you 2 

switch over later, potentially, to a drywell vent, we 3 

were pretty interested in knowing what the contribution 4 

from each of those pathways is, because what we were 5 

seeing, and what we documented in both the tabletop 6 

and the EPRI report, is that, by the time we open that 7 

drywell vent later, there weren't a lot of aerosols 8 

to transport out, and that's kind of important because 9 

it takes us back to the importance of the drywell venting 10 

and how significant that release pathway is. 11 

MR. BASU:  So we'll provide you those 12 

numbers. 13 

MR. EZMAILI:  Well, we can.  I just tried 14 

to be a little bit -- and just to open the, you know, 15 

just to make sure that we are under, again, time of 16 

fission product release.  You can kind of infer it from, 17 

you know, some of these timings of when the SRB fails. 18 

 It's somewhere between, you know, 13 hours and 16 19 

hours, perhaps, but -- 20 

MR. GABOR:  But you do see, the point I 21 

just made, you can see how delayed the drywell venting 22 

is compared to the wetwell venting, so it would be 23 

interesting to see the contribution to the source term. 24 

MR. WACHOWIAK:  And I would expect more 25 
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of a difference between 14 and 18 in the amount released, 1 

but I don't see it, so I just want to understand how 2 

-- 3 

MR. BUNT:  The other question I had, when 4 

you're factoring your thing, are you assuming that the 5 

SRB failure to let it go to over-pressurization is a 6 

single point, or a single valve failure, or is it 4, 7 

to 5, to 11 failure? 8 

MR. GABOR:  It's not a failure. 9 

MR. BUNT:  Yes, it is.  You're saying, the 10 

mechanical feature of the SRB fails so that you get 11 

over-pressurization, otherwise you won't get 12 

over-pressurization. 13 

MR. EZMAILI:  This is a thermal seizure 14 

of the, you know -- 15 

MR. BUNT:  So you're assuming all of them 16 

to seize. 17 

MR. EZMAILI:  Well, we are only using one 18 

back for these calculations. 19 

MR. BUNT:  So that -- 20 

MR. EZMAILI:  But the temperature -- 21 

MR. GABOR:  You guys are talking two 22 

different things.  Sorry.  He's talking about, in some 23 

of the analysis, the SRB seize is open and 24 

de-pressurizes.  He originally was talking about a main 25 
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steamline case where they force the SRB to cycle and 1 

not to seize, and the main steamline not to open.  All 2 

that is is pressure is relieved.  The vessel is not 3 

at over-pressure.  It's at the SRB pressure and the 4 

vessel fails at the SRB setting. 5 

MR. BUNT:  Okay.  Because there was one 6 

that said that the SRBs failed and it over-pressurized. 7 

MR. GABOR:  Yes, we never have a situation 8 

where we fail the RPV on pressure, on over-pressure. 9 

MR. EZMAILI:  So all these cases that you 10 

see here, all the -- except Case 3, and the 40 series, 11 

right, we have values, we continue to cycle between 12 

that 200 and 400 psi.  what happens is that, when you 13 

see it says, SRB failure, hour and number of cycle, 14 

that means that by that time, by 16 hours, for example, 15 

let's look at Case 1, I have cycled the SRB 50, 16 

collectively, but the temperature has reached high 17 

enough so that it leaves open. 18 

MR. BUNT:  Okay.  Misinterpreted the 19 

table. 20 

MR. EZMAILI:  Right.  Okay.  So let me 21 

reset this, but let me just forward to one of the cases 22 

without the water injection just to see, you know, I 23 

think we have talked about this.  So this Case 1, we 24 

follow through this RPV pressure control, whether it 25 
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was set, you know, one hour depressurization, 240, 400, 1 

so the important thing is that, I just want to make 2 

sure that this is clear that, even after RCIC fails, 3 

we are still continuing the cycling, okay, for analysis. 4 

And this is what we wanted to see if there 5 

is any potential for main steam, you know -- 6 

MR. GABOR:  What's interesting, and I'm 7 

pretty sure we're doing the same thing for those -- 8 

if you follow our event tree.  If we had what we call 9 

an up-branch on the RPV pressure control, then I believe 10 

we are maintaining it also at 200 to 400.  So in reality, 11 

if the operators were paying attention, which they would 12 

be, they would likely -- since the next branch in our 13 

tree is to go use the FLEX pump.  Now, obviously, if 14 

that works, we don't have a core damage event. 15 

But, typically, if you lose RCIC, they 16 

would go ahead and depress all the way down so that 17 

that FLEX pump would be functional. 18 

MR. EZMAILI:  I understand.  And I think 19 

Marty has that in his event tree. 20 

MR. GABOR:  Okay. 21 

MR. EZMAILI:  That, you know, he 22 

considered the case where, you know, you depressurize 23 

after RCIC, but there is no point in cycling. 24 

MR. FULLER:  Okay.  This is Ed Fuller.  25 
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This is an important question, I think.  Given that 1 

realization that you were just mentioning, Jeff, when 2 

would that depressurization happen; before core damage? 3 

MR. GABOR:  Right away. 4 

MR. EZMAILI:  Right away. 5 

MR. GABOR:  Because they lose RCIC, 6 

they'll go to the FLEX pump. 7 

MR. AMWAY:  Other provisions within the 8 

EOPs would tell us we should depressurize.  The only 9 

reason why we're not is for RCIC.  So if the whole 10 

purpose of that RCIC is -- 11 

MR. FULLER:  So this is actually in the 12 

EOPs then. 13 

MR. GABOR:  Yes, it's a caution? 14 

MR. AMWAY:  It's an override. 15 

MR. GABOR:  Override.  Excuse me.  I lost 16 

the term. 17 

MR. EZMAILI:  Yes, and I agree.  The whole 18 

point of doing this 200 is because of RCIC.  Once we 19 

lose RCIC, there's no -- you know, you don't do that. 20 

 But again -- 21 

MR. FULLER:  But I don't know that it 22 

matters for this. 23 

MR. GABOR:  Yes, is there a phenomena that 24 

occurs 200 or 400 that doesn't occur at 50 psi?  I 25 
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suspect not. 1 

MR. EZMAILI:  No. 2 

MR. FULLER:  Well, it depends on what your 3 

RCIC -- what pressure your waters can pump up to. 4 

MR. GABOR:  The FLEX pump. 5 

MR. FULLER:  Yes, the FLEX pumps.  If 6 

you're above the shutoff head, you won't get any water 7 

in. 8 

MR. BUNT:  That said, you'd have to be 9 

ineffective and depressurize before that feature, so 10 

that would be another -- 11 

MR. GABOR:  Doug, are you still on the 12 

phone?  I just wanted to get a point cleared for us. 13 

 I believe that if you look at our core damage tree 14 

and you follow this, that when we ask the question about 15 

whether or not what we call late FLEX is successful, 16 

I believe it includes that action to further 17 

depressurize.  So it's kind of inherent in the success 18 

path for how we quantified that late FLEX, is that they 19 

did depressurize. 20 

So they don't have the problem you're 21 

talking about, where the FLEX pump would be, maybe, 22 

having a harder time injecting if you were still at 23 

200 to 400 pounds. 24 

MR. EZMAILI:  This is Hossein again, in 25 
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your MAAP calculations, you continue cycling until you 1 

get to the lower head failure, right? 2 

MR. GABOR:  I think so. 3 

MR. EZMAILI:  Okay.  So we are the same. 4 

 So that's what we assume and, you know, part of the 5 

reason is, again, you know, there's a range of these 6 

releases that we see, so it's not that sensitive to, 7 

you know, what exactly you do. 8 

MR. BUNT:  Would there be any benefit, and 9 

I know it's late to create another case or whatever, 10 

but there seems to be no credit at all for the HPIC 11 

running for the first ten minutes that's going to be 12 

for a good many of the plants, which is going to be 13 

water addition that's out there, for the plants that 14 

have that, which is 2/3 of the plants, or 80 percent 15 

of the plants, will have RCIC, which will be injecting. 16 

Even if RCIC fails, HPIC will still be 17 

injecting up to your Level 8 before you would trip it 18 

off the first time, so that volume of water would provide 19 

some benefits, but I don't know if that's significant 20 

enough or -- 21 

MR. EZMAILI:  So those cases would be no 22 

core damage, probably, no core damage cases. 23 

MR. BUNT:  Yes, deferred later on and more 24 

-- 25 
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MR. EZMAILI:  These are probably low 1 

probability and that's what we are interested in. 2 

MR. BUNT:  Okay.  They would be -- okay. 3 

MR. EZMAILI:  When you do water 4 

management, you know, you have to have some core damage, 5 

see, does it mitigate, you know, how much it mitigates, 6 

et cetera, et cetera.  So, you know, we didn't do those. 7 

 I think we do have some cases that we are going to 8 

run later, but, you know, you run HPIC and -- 9 

MR. BUNT:  Yes, it just defers it further 10 

and if it's a real low probability, it's going to make 11 

it even lower, so the number's not -- doesn't help any, 12 

okay, because it doesn't define the dominant one, 13 

because we already said it's not dominant anyway. 14 

MR. EZMAILI:  So here, in Case 1, so again, 15 

when you look at this table, you see a lot of things 16 

are the same up until the lower head failures, so I'm 17 

going to just talk about Case 1. 18 

So in Case 1, at about nine and a half hours, 19 

RCIC fails because the temperature reaches that 230 20 

F, okay?  So RCIC fails, during this time, there is 21 

some containment pressurization, you know, as the RCIC 22 

is running, but about an hour later, this anticipatory 23 

venting happens about one hour later after RCIC fails, 24 

so that's when your pressure gets to about 30 psig.  25 
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That's when you open the vent and this is -- so these 1 

are in the backup slides that you have. 2 

MR. GABOR:  So in 9.6 hours of RCIC 3 

running, you didn't reach 30 pounds. 4 

MR. EZMAILI:  We didn't reach 30 pounds. 5 

MR. GABOR:  And this is RCIC suction from 6 

the torus. 7 

MR. EZMAILI:  From the torus, right. 8 

MR. BUNT:  So you failed at 230 at six or 9 

seven hours, and then you ran for another three hours 10 

before you did anything else, and then you had vented 11 

after that. 12 

MR. EZMAILI:  The 230 F is when RCIC 13 

becomes -- well, I have to look at it.  It takes some 14 

time for the wetwell suppression pool to become 15 

saturated. 16 

MR. GABOR:  Is that anticipatory venting 17 

or is that venting at PSP? 18 

MR. EZMAILI:  No, this is anticipatory 19 

venting. 20 

MR. GABOR:  That only is -- 21 

MR. EZMAILI:  This is pre-core damage. 22 

MR. BUNT:  Right, that would be -- 23 

MR. GABOR:  It's only looked at for RCIC. 24 

 If RCIC's not operating, there's no override to -- 25 
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or there's no instruction for anticipatory venting. 1 

MR. EZMAILI:  Okay.  I have to go back to 2 

-- 3 

MR. BUNT:  The protection for PSP venting 4 

is what you're talking about.  Correct me if I'm wrong, 5 

Jay, this is Randy Bunt, but what we're saying is, we're 6 

saying, okay, the way that we are looking at venting 7 

is, if we're protecting mitigating strategies by 8 

keeping RCIC running, we vent so that we can keep the 9 

temperature in the lower 200s, whatever that value is 10 

for the particular plant sites, and that's probably 11 

going to be in the 12 to 20 pound range of venting. 12 

Then if we don't do that, that's what we 13 

call anticipatory venting.  Now, if we're venting to 14 

protect PSP and other limits, but still don't have 15 

vessel breach yet, then that would be PSP to protect 16 

the value of the suppression pool to be able to absorb 17 

the energy from the vessel in a blowdown scenario, and 18 

then we -- 19 

MR. EZMAILI:  I'm looking back at your 20 

presentation from the December and I think that's -- 21 

so that's what you say, survive core damage, 22 

anticipatory venting to maintain low suppression pool 23 

temperature went open at 15.  So, you know, we just 24 

took it that, you know, you're going to vent at 15 psig, 25 
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so this was our assumption going into the analysis, 1 

just like our assumption that we are going to cycle, 2 

even when you don't need to. 3 

MR. WACHOWIAK:  So you vented at 15 psig. 4 

 That was at ten hours. 5 

MR. EZMAILI:  At 10.7 hours. 6 

MR. WACHOWIAK:  But that was after the 7 

temperature in the pool was high enough to fail RCIC. 8 

MR. EZMAILI:  Yes, that was about an hour 9 

after the RCIC failure. 10 

MR. WACHOWIAK:  Okay.  And the only -- the 11 

main issue with that is, when the plants are designing 12 

their vent to do anticipatory venting to preserve RCIC, 13 

they're designing the vent so that that temperature 14 

is never exceeded.  So -- 15 

MR. EZMAILI:  The only thing we can do 16 

right now, taking that 230, we can just not do 17 

anticipatory venting.  We can see what the difference 18 

-- I don't think it matters. 19 

MR. WACHOWIAK:  And it doesn't look like 20 

you did anticipatory, because you failed RCIC before 21 

you did the anticipatory event. 22 

MR. EZMAILI:  Yes, because the pressure 23 

didn't get to that 15 psig. 24 

MR. LEYTER:  This is Jay Leyter.  Just to 25 
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comment.  The way the override is written in Rev 3 of 1 

the EPGs is, you have authorization to begin 2 

anticipatory venting as early as the drywell scram set 3 

point, so although a lot of analyses have used, you 4 

know, nominal 12 pounds, it could be as early as 2 5 

pounds, that if I'm, you know, have an ELAP and I'm 6 

relying on RCIC, that I would open up the wetwell vent 7 

and do anticipatory venting. 8 

And the strategy is, of course, to push 9 

off, as long as possible, that the suppression pool 10 

pressure and temperature rise so that I don't go above 11 

240 degrees; keep that off.  And I guess while I'm 12 

speaking to try to nail this, on our RPV pressure 13 

control, if you encounter a blowdown limit, there's 14 

another override that allows you to do a limited RPV 15 

depressurization down to the nominal 200 pounds, again, 16 

to retain steam-driven injection systems. 17 

If RCIC died, broke, whatever, I lose that 18 

authorization to have terminated a blowdown, I mean, 19 

I exceeded a blowdown limit, I should have gone down 20 

all the way, except the greater good was keeping my 21 

steam-driven injection systems.  So having lost the 22 

authorization, because now RCIC broke, I would be 23 

obligated to, then and there, complete the 24 

depressurization. 25 
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And finally, most folks for their FLEX 1 

computations, assume that the reactor and containment 2 

are below 60 pounds, a nominal 50 pounds in the reactor, 3 

just depending on the nature of their SRVs and 50 pounds 4 

needed to keep the SRVs open.  And I guess, finally, 5 

if I lost core cooling and I'm going to the SAMGs, it's 6 

real strong direction to get the reactor depressurized 7 

because of the concern for high-pressure melt ejection. 8 

MR. EZMAILI:  So again, I mean, there is 9 

certain amount of logic we can build into these accident 10 

scenarios, right?  And so here, your main point is that 11 

there should not be -- you know, when we built this, 12 

we didn't know when the RCIC would fail or, you know, 13 

when the pressure goes up, you know, we just wait until 14 

the act. 15 

So your point is that, if the RCIC fails, 16 

in Case 1, there should be no early anticipatory 17 

venting, correct? 18 

MR. WACHOWIAK:  Right. 19 

MR. EZMAILI:  You would not do that. 20 

MR. WACHOWIAK:  You would vent at PSP. 21 

MR. EZMAILI:  Yes, we do vent at PCPL a 22 

little bit later on. 23 

MR. WACHOWIAK:  PSP.  But you wouldn't do 24 

that. 25 
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MR. EZMAILI:  I understand. 1 

MR. WACHOWIAK:  And the way it's designed, 2 

if anticipatory venting is successful, then RCIC will 3 

not fail. 4 

MR. BASU:  So here's the thing, and we here 5 

you, Rick, to get away from this thing is, when we 6 

actually ran the case and build the DAC, we built it 7 

on given assumptions of 50 psig and all that, not knowing 8 

that your anticipatory venting will come after RCIC 9 

failure, so-called anticipatory venting will come after 10 

RCIC failure. 11 

So there are a couple of things that can 12 

be done.  One is to lower the limit from 15 psig to 13 

something, you know, significantly lower, or -- 14 

MR. FULLER:  In that perfect example, if 15 

you look at the timeline for this representative plant 16 

that appears in the response to the Order EA-12-049, 17 

you'll see that the anticipatory venting is done at 18 

eight hours.  I'm sorry, 4.8 hours, which, you know, 19 

corresponds to around 23 psi, or something like that, 20 

so if you had followed the timeline, you would have 21 

been venting before the RCIC failed here. 22 

MR. WACHOWIAK:  And so the Case Number 1, 23 

I think what you want to call that case is an 24 

anticipatory venting failure case, because if the 25 
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anticipatory venting was good, then RCIC would be a 1 

success and it wouldn't be a core damage state anymore. 2 

MR. EZMAILI:  But the thing is that, yes, 3 

we haven't done that, but we still have -- you know, 4 

we still get to that pressure of 230 F.  So maybe we 5 

can do one case to see if we do get -- you know, 6 

eventually, it's going to heat up and you are going 7 

to get to that temperature because you're just removing 8 

the decay into the suppression pool, right? 9 

MR. WACHOWIAK:  Unless the vent is open. 10 

 So if the vent is open, then you won't get to the 11 

pressure that corresponds to a temperature of RCIC 12 

failure. 13 

MR. BASU:  So I think, maybe -- 14 

MR. EZMAILI:  Yours is 240, ours is 230. 15 

MR. WACHOWIAK:  Irrespective of 230 or 16 

240, what the plants are required to do is make a vent 17 

that's big enough so that when it's open, the 18 

suppression pool temperature will not exceed the RCIC 19 

temperature. 20 

MR. AMWAY:  I got to make a clarification 21 

here because the order requires 1 percent at PCPL and 22 

design pressure.  It may or may not be sufficient to 23 

maintain at or below 230.  So the two strategies are, 24 

the vents, for plants that have big enough vents that 25 
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can support the indefinite RCIC case, then they're 1 

great.  For other plants that the vent size is too small 2 

to accommodate maintaining that temperature at or below 3 

230 or 240, then the strategy is, it's big enough to 4 

prolong the time I have RCIC injection, but it's not 5 

indefinite. 6 

And at some point, I know I'm going to have 7 

to transition between RCIC and my portable -- 8 

MR. WACHOWIAK:  So that has to be one of 9 

our sensitivities, because our base case plant has a 10 

vent that's big enough. 11 

MR. EZMAILI:  And we assume that, you know, 12 

in your December, decided a 16-inch, right, but the 13 

discharge coefficient was 0.3, so it was a pretty low 14 

discharge coefficient, so that was not -- and as a matter 15 

of fact, you can see in some of the backup slides that 16 

we see that the pressure does not go down very, very 17 

rapidly, and this is because of the, you know -- okay. 18 

 All right.  So this is noted. 19 

MR. BUNT:  From a standpoint of listening, 20 

I think that it's primarily the use of the term 21 

anticipatory venting.  Anticipatory venting is 22 

primarily used by the industry and the procedures for 23 

the function of maintaining the turbine-driven systems. 24 

 So if you don't have a turbine-driven system, you would 25 
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not anticipatory vent.  So if you've lost the 1 

turbine-drive system, you may still vent at a lower 2 

pressure, but it's not anticipatory at that time. 3 

MR. EZMAILI:  Okay.  Our assumption was 4 

that, once the -- looking at that, our assumption was, 5 

regardless, I'm not looking at RCIC.  As soon as the 6 

pressure hits 15 psig, I'm going to open the vent, here 7 

was the case, and then once the water level reaches, 8 

because I've already lost RCIC so there's no injection, 9 

2/3 pool water level at about two hours later, 12.8, 10 

then I close the vent.  So the vent is open only for 11 

a short time, for about two hours, during this time. 12 

 The vent is not continuously open. 13 

MR. BUNT:  Now, that's a violation of our 14 

procedures currently. 15 

MR. EZMAILI:  So there is no -- 16 

MR. WACHOWIAK:  That's going to make no 17 

difference. 18 

MR. EZMAILI:  So there's no releases at 19 

this point. 20 

MR. BUNT:  But our procedures will not 21 

allow you to do that, but we understand that you ran 22 

the case that way. 23 

MR. EZMAILI:  Right.  This is a case that 24 

-- yes. 25 
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MR. FULLER:  What would the procedures 1 

have you do? 2 

MR. BUNT:  Our procedures would not allow 3 

us to open that vent if we've already lost RCIC, so 4 

we won't open that vent until we get to 30 pounds, and 5 

you won't have any permissives in our procedures to 6 

allow us to open it at 15. 7 

MR. FULLER:  Okay.  But suppose you opened 8 

the vent before RCIC fails, when do you close the vent? 9 

MR. BUNT:  Your override would go away, 10 

right, Jay, and that your intent would be that you'd 11 

have to close it right then if you hadn't met other 12 

conditions. 13 

MR. LEYTER:  Right.  You'd lose the 14 

authorization to do anticipatory venting, so you'd 15 

close it, and then it would be like it was at Rev 2 16 

based on whether or not you are above, or below, or 17 

approaching PSP. 18 

MR. BUNT:  You're still in EOP. 19 

MR. LEYTER:  Or ultimately, you know, 20 

PCPL. 21 

MR. WACHOWIAK:  So, Ed, let me try to see 22 

if I understood your question.  You said if you open 23 

it for anticipatory venting to preserve RCIC, when would 24 

you close the vent. 25 
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MR. FULLER:  Yes. 1 

MR. WACHOWIAK:  You would close the vent 2 

when you lost RCIC. 3 

MR. BUNT:  Correct. 4 

MR. FULLER:  So you're going to close the 5 

vent and you're going to depressurize the vessel after 6 

you lost RCIC. 7 

MR. WACHOWIAK:  After you lose RCIC, yes. 8 

MR. FULLER:  You're going to do both 9 

things. 10 

MR. GABOR:  In our analysis, the 11 

assumption is, it gets closed upon entry into SAG.  12 

Now, I don't think that makes a big difference, but 13 

it's a different time.  It's a little later than upon 14 

loss of RCIC, and that's what we stated in September. 15 

MR. EZMAILI:  Can you go to the backup 16 

slides? 17 

MR. WACHOWIAK:  I don't think any of that 18 

detail matters. 19 

MR. EZMAILI:  Okay.  So let's talk about 20 

-- 21 

MR. BASU:  So, Randy, I think I understand 22 

the procedure or aspect of it, that it won't allow you 23 

to do certain things, and you will not do those things. 24 

 I think what we are trying to show here is that, it 25 
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really, from a release standpoint, doesn't matter. 1 

MR. EZMAILI:  Doesn't matter. 2 

MR. BUNT:  Right.  That's what I was 3 

saying that, we understand that that's how you ran the 4 

cases, there may be no need to run a new case because 5 

the sensitivity says it's not there -- 6 

MR. EZMAILI:  Yes, right. 7 

MR. BUNT:  -- but we just wanted to kind 8 

of say that that's not the way our procedures would 9 

-- 10 

MR. EZMAILI:  We understand now.  The way 11 

we talked about it in -- part of the reason they are 12 

showing this thing, again, we want -- 13 

MR. BUNT:  Right.  We understand. 14 

MR. EZMAILI:  So this one, you understand, 15 

that, you know, this is RPV pressure control, RCIC 16 

fails, as I was saying, then we continue cycling, you 17 

know, your SRV is sticking open, then you have 18 

relocation, et cetera, and then depressurization by 19 

thermal seizure. 20 

MR. WACHOWIAK:  So one other graph that 21 

I would like to see at some point is, what's the 22 

suppression pool temperature timeline look like up in 23 

the 0 to 12 hour.  9.6 hours to 230 degrees seems a 24 

little bit long to me. 25 
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MR. EZMAILI:  We can show that to you and, 1 

I mean, we have the logic that as soon as it reaches 2 

200, it goes up pretty quickly during this time. 3 

MR. BASU:  You want to see the plot? 4 

MR. WACHOWIAK:  Yes, I'd like to see the 5 

rate and then compare that to our rate of suppression 6 

pool heat-up, because once again, that'll give us an 7 

idea if you've got the same mass in the suppression 8 

pool that we're dealing with. 9 

MR. EZMAILI:  Yes. 10 

MR. WACHOWIAK:  You know, that's one of 11 

the things that we need to make sure is, we've got the 12 

same boundary conditions, because we know we're putting 13 

the same decay heat into the suppression pool, it should 14 

heat-up at the same rate. 15 

MR. LEYTER:  Can I ask a quick clarifying 16 

question, Jay Leyter, did you mention that you were 17 

taking RCIC out of service at 2/3 core coverage? 18 

MR. WACHOWIAK:  No.  They're failing it 19 

when the suppression pool temperature reaches 230 20 

degrees. 21 

MR. LEYTER:  Okay. 22 

MR. FULLER:  Now, closing the wetwell vent 23 

that you had opened earlier -- 24 

MR. BASU:  At vessel breach. 25 
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MR. WACHOWIAK:  -- instead of immediately 1 

after RCIC is lost. 2 

MR. GABOR:  Right.  Doesn't matter. 3 

MR. EZMAILI:  So going to the next slide. 4 

MR. AMWAY:  If I could just for a minute 5 

though on this slide.  Going to the SRB cycles, and 6 

it looks like at about 12 hours they're getting closer 7 

together, and I would expect -- 8 

MR. WACHOWIAK:  It's because there's no 9 

RCIC going in. 10 

MR. AMWAY:  Oh, because there's RCIC fail. 11 

MR. EZMAILI:  RCIC fails before that.  You 12 

have an indication of when, you know, we're talking 13 

about when core damage occurs, you can see, you know, 14 

it's cycled.  You have to open it and close it.  And 15 

most of the cycles occur before. 16 

So this is the Case 1 injection, so the 17 

red that you see, this is the drywell pressure, and 18 

the green is how much you have vented outside of your 19 

drywell.  So you can see the pressure here inside the 20 

drywell gets up to about 30 psi, right, by about 10 21 

hours.  You see it going up. 22 

MR. AMWAY:  And that's mass of whatever 23 

gas was coming out through the vent. 24 

MR. EZMAILI:  That's right.  This is the 25 
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mass of the gas.  So once the pressure inside the 1 

drywell gets to about 30 psi, you open the vent.  So 2 

you can see that, at that point, the green keeps going 3 

up, and then you close it.  So this is that anticipatory 4 

venting that I was talking about.  There is no core 5 

damage at this point when you open it, because, you 6 

know, RCIC has just failed. 7 

And you can see that the pressure, you know, 8 

even when you open the vent, the pressure kind of hangs 9 

around that 30 psi, right?  So it doesn't -- so we close 10 

the vent, right?  So the vent is closed at about 12.8 11 

hours here, and now, it's because your water level has 12 

reached 2/3 core water level.  That's when we'll 13 

isolate the vent.  Now you go to core damage.  So the 14 

core heats up and you can see that as soon as, you know, 15 

you close the vent, a combination of, you know, hydrogen 16 

generation, so we see a rapid increase in the 17 

containment pressure. 18 

It goes up to 75 psi, that's the 60 psig 19 

for the PCPL, and that point, the vent opens again.  20 

This is the PCPL venting, and then the pressure comes 21 

down, and you can see the green line, you know, there 22 

is a long period of time that you are venting.  Okay. 23 

 So that anticipatory venting is only for a short time. 24 

 It's for about two hours, but I will check that.  25 
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That's a good point that, you know, we can check that. 1 

And the sensitivity that we did, look at 2 

how the pressure is going up.  It's going up really, 3 

really rapidly because you are in core damage.  So, 4 

you know, you are hitting -- whether you are going to 5 

do PSP, which is at 45 psi, or, you know, there is only 6 

about two hours difference.  As a matter of fact, I'll 7 

show it in the table.  So if you go back to the tables. 8 

So right now, Case 1, so at 16 hours, SRB 9 

fails, a little bit later than that 16.7, you know, 10 

we open, this is what I showed you, the lower head fails 11 

at 24 hours, okay?  Because of, you know, we discuss 12 

this 36 gpm, the water builds up inside the lower drywell 13 

at the drywell floor.  I think that we collect about, 14 

maybe, 1-1/2, 2-feet of water by that 36 gpm. 15 

So once the debris gets out, you know, it 16 

doesn't -- you know, it's not like SOARCA, there is 17 

a time for it to reach the liner melt-through, so there 18 

is some pre-existing water in there.  It does spread 19 

a little bit into the drywell, but it stops because 20 

the temperature is now cooler. 21 

Eventually, once you boil off all the 22 

water, all the pre-existing water, it heats up again, 23 

and about seven hours later, after lower head failure, 24 

we have liner melt-through, so that's the difference. 25 
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 You know, so here, it takes a long time for it to reach 1 

it. 2 

MR. GABOR:  Can I ask a question?  On the 3 

seal leakage, you set it at 36 gpm at normal operating 4 

pressure, and then it reduces -- it's a fixed area. 5 

MR. EZMAILI:  Yes, we just do it at, you 6 

know, rate, and pressure, and temperature, and then 7 

fix the area to get that, and then introduce -- that's 8 

correct.  So here -- 9 

MR. BASU:  We could run some sensitivity, 10 

but I don't think -- 11 

MR. EZMAILI:  No, I don't think that's 12 

necessary.  So here, we get about 2 percent, 2.4 13 

percent, release of cesium, and about, maybe, 10 percent 14 

iodine.  You know, it's more volatile.  Now, going to 15 

Case 5, the Case 5 is that, instead of taking suction 16 

from the wetwell, we are going to take suction from 17 

the CST, and in this case, we are able to run the RCIC 18 

up until the 16 hours.  You know, the 16 hours is our 19 

maximum that, you know, let's say, RCIC fails by some 20 

means at 16 hours. 21 

But taking suction from the CST prolongs 22 

the -- you know, and everything else, you know, 23 

everything is prolonged by about, you know, seven or 24 

eight hours.  The releases are less, you know, but the 25 
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important thing is that, in both cases, the releases 1 

continue to go up.  So what happens is that, at PCPL, 2 

when you vent from the wetwell, you still have some 3 

of the airborne aerosols in the wetwell airspace that 4 

immediately gets out. 5 

Then, just before lower head failure, you 6 

have some relay provision that still goes through.  7 

And then after that, you get liner melt-through.  After 8 

liner melt-through, then whatever gets relayed, goes 9 

back to the reactor building.  These cases, you have 10 

enough hydrogen that, you know, you are going to blowup 11 

the panels, et cetera.  So that's Case 1. 12 

Now, Case 6 is the one, that PSP, you know 13 

we talked about PSP?  So the only difference between 14 

whether you vent at PCPL or PSP, everything is just 15 

shifted by about two hours.  So instead of venting at 16 

16.7 hours, we are venting at 14.5 hours, and lower 17 

head failure, everything is, you know, the same amount. 18 

 But the important thing is, in terms of the releases, 19 

it's not at the noise level.  You cannot really see 20 

much difference, which is understandable. 21 

Okay.  So we talked about Case 5.  Case 22 

3 was the one that is very, very aggressive, you know, 23 

that involves lifting of the head, et cetera, and in 24 

that case, you get, you know, about 6, 7 percent release. 25 
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 And as a matter of fact, I think we discuss it, at 1 

the time of main steamline failure, you do vent, but 2 

it still goes up to the pressure of the, you know -- 3 

so in that fourth column, I show you that 4 

decontamination -- this is the overall decontamination 5 

factor because, you know, in these situations, most 6 

of the cesium, you know, has been released, so I'm just 7 

showing the release fraction 1 over -- so it's about, 8 

maybe, a factor of 3 lower in DF if you have main 9 

steamline break with upper head, et cetera. 10 

So now let's move to Category 2.  I want 11 

to talk a little bit about Case 7. 12 

MR. BUNT:  Before we leave that, on the 13 

ones where you're saying FLEX stops injecting at 30 14 

and 20-some-odd hours in Case 5 and 6, that is because 15 

of secondary failure of that? 16 

MR. EZMAILI:  Case 5, there's no FLEX.  17 

There's no water. 18 

MR. BUNT:  So is there any credit, from 19 

a probability standpoint, because of the backup N+1 20 

FLEX and the regional response center FLEX that all 21 

start showing up at 24 hours?  You're not relying on 22 

just a single piece of equipment anymore.  You're 23 

relying on all sorts of other resources? 24 

MR. EZMAILI:  As far as I'm concerned, I 25 
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just want to see how the accident progresses.  This 1 

shows the baseline of the -- 2 

MR. GABOR:  I believe that is part of the 3 

probabilistic model. 4 

MR. EZMAILI:  That's right. 5 

MR. GABOR:  So those cases would go to 6 

success. 7 

MR. BUNT:  Okay. 8 

MR. SZABO:  So, Randy, just so everyone 9 

is aware of this.  So, basically, what these are are 10 

merely single endstates remodeling, and yes, that was 11 

probably not considered a dominant sequence in relation 12 

to, you know, what the real contribution would be.  13 

I'm not saying it was, but I'm saying, you know, these 14 

are, basically, just running specific endstates. 15 

MR. BUNT:  Right.  And I know gets to be 16 

a factor when you're evaluating where it falls in the 17 

overall relativeness, and I just wanted to make sure 18 

that I was understanding that, for several of these 19 

cases, there will be other mitigating actions that will 20 

happen that will get water back in there, and there 21 

are multiple sources of ways to get there, so we are 22 

assuming that there is multiple, multiple, multiple 23 

failures above the other failure to get here, but that's 24 

over in the probability side, not in the case side. 25 
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MR. EZMAILI:  There is no probability 1 

associated with any of these runs.  This is just to 2 

show you what happens if you, again -- 3 

MR. BUNT:  If you get to this case.  If 4 

this is what happened, this is what would happen. 5 

MR. EZMAILI:  This is what would happen. 6 

 Right.  And then Marty, or somebody, they are 7 

populating -- you know, they assign their split 8 

fractions, then they decide, you know, which one of 9 

them is -- 10 

MR. BUNT:  Correct.  Okay. 11 

MR. EZMAILI:  Okay.  So we go to Case 7, 12 

here is the case that, you know, so we started doing 13 

this calculation and said that, you know, instead of 14 

building any sophisticated logic, let's see what 15 

happens.  Okay.  So that's why when we get to the 16 

21-foot water level inside the wetwell, I stop the 17 

injection. 18 

MR. WACHOWIAK:  And do you leave the 19 

wetwell vent open? 20 

MR. EZMAILI:  We leave the wetwell vent 21 

open.  Right. 22 

MR. WACHOWIAK:  Okay. 23 

MR. EZMAILI:  And so what happens in this 24 

case is that, you see, even though I stop injection 25 
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at about 43 hours, I still don't get a liner 1 

melt-through.  So it has come out, it does split a 2 

little bit further inside the drywell, doesn't get all 3 

the way to the liner.  So you stop injection at 42 hours. 4 

 I think by about 50 hours or so it's dry, so it starts 5 

to heat-up a little bit quicker, but within this 6 

timeframe of, you know, 50, 72 hours, it's still not 7 

high enough to reach all the way to the liner, so I 8 

don't get any liner melt-through in this case. 9 

MR. WACHOWIAK:  And just to be clear, in 10 

MELCOR, you calculate the spread and can stop and it 11 

can start again, and it can stop and it can start again. 12 

MR. EZMAILI:  That's right. 13 

MR. WACHOWIAK:  Okay. 14 

MR. EZMAILI:  And I will show you what 15 

happens.  See Case 41?  Case 41 is a variation of Case 16 

3.  So 1 and 7, 7 is a variation of Case 1, they inject 17 

water.  Case 41 is a variation of Case 3 where you inject 18 

water.  Okay?  So in other words, Case 41 is that 19 

aggressive, you know, four-hour RCIC, four hours, and 20 

in this case, you can see that, when I stop injection, 21 

I do get to the liner melt-through, and the reason is 22 

because I eject more mass.  Basically, it's much hotter 23 

down there. 24 

So it is able to spread more rapidly and 25 
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go to the liner melt-through.  Once the water is dry. 1 

MR. GABOR:  I know I asked this before, 2 

are you failing the drywell on a temperature limit in 3 

these cases? 4 

MR. EZMAILI:  On contact. 5 

MR. GABOR:  No, no, on contact, but not 6 

at 700, 800, 900 Fahrenheit. 7 

MR. EZMAILI:  No, we don't. 8 

MR. GABOR:  Okay. 9 

MR. EZMAILI:  Because these cases are 10 

vented, there is no over-pressure lifting up the head. 11 

MR. GABOR:  But there's high temperature. 12 

MR. EZMAILI:  Yes, but there is -- 13 

MR. BASU:  The drywell gas temperature 14 

would be higher, but not -- you know, I think -- 15 

MR. EZMAILI:  Yes, but we don't.  We don't 16 

fail it. 17 

MR. GABOR:  Until the liner failure. 18 

MR. EZMAILI:  Until the liner failure.  19 

And the reason is that, okay, we have the logic in there. 20 

 After we ran the calculation, we saw that the logic 21 

was not working very well, so it doesn't open.  You 22 

know, it didn't open that point -- you assume once the 23 

gas temperature reaches 700 degrees F, there is a 0.1 24 

feet square that opens. 25 
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MR. GABOR:  I actually didn't do that 1 

either. 2 

MR. EZMAILI:  Okay.  So then we are on the 3 

same page. 4 

MR. GABOR:  But what we are doing is, we're 5 

looking at the temperatures, and for the cases -- see, 6 

we're focused on wet cases.  So we're focused on cases 7 

where we have -- for us, a successful filtering strategy 8 

involves putting water in.  So we've analyzed these 9 

cases, like you have, but the strategies that, 10 

ultimately, we would propose, would be ones with water. 11 

MR. EZMAILI:  That's fine.  I agree. 12 

MR. GABOR:  So for those cases, we don't 13 

get to the 700. 14 

MR. EZMAILI:  I agree.  That's why I did 15 

not sweat over this scenario, because I am getting -- 16 

I see what happens in Case 10.  I can go ahead and -- 17 

but that would not be realistic because this is a water 18 

management.  You probably do not want to stop injection 19 

because if you stop injection, you are right at the 20 

lip of the downcomer, and once you stop the injection, 21 

that water is going to be gone.  So you want to have 22 

some traveling of the water just to get -- I just didn't 23 

know how much water you need because I didn't want to 24 

go above 21 feet. 25 
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MR. GABOR:  In that case like 7, something 1 

like 7, you said you didn't get liner attack, you stopped 2 

your FLEX pump at 43 hours, during that 43 hours, I 3 

guess it'd be the time from vessel breach to 43, were 4 

you seeing sustained poor concrete interaction? 5 

MR. EZMAILI:  Yes. 6 

MR. GABOR:  To both drywell and pool? 7 

MR. EZMAILI:  When temperature is high 8 

enough -- 9 

MR. BASU:  The melt temperature, degree 10 

temperature, in that case is lower than the other case 11 

where you fail RCIC at four hours. 12 

MR. GABOR:  Okay.  Just because of decay 13 

heat? 14 

MR. BASU:  Yes. 15 

MR. GABOR:  But you are seeing, even with 16 

water, because you're maintaining a water level at the 17 

lip, right? 18 

MR. EZMAILI:  Yes. 19 

MR. GABOR:  Spilling over, and you're 20 

seeing poor concrete attack. 21 

MR. EZMAILI:  You don't, you know, because 22 

the temperature of the debris, although it remains above 23 

the ablation temperature, as long as the interface 24 

temperature between the debris and the concrete is about 25 
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1500, you are going to.  And don't forget, we are 1 

talking about relatively small areas here.  I think 2 

inside the pedestal, you know, it's not like it's 3 

spreading or -- yes. 4 

MR. FALLON:  I just wanted to get -- 5 

MR. SZABO:  Pat, if you can come to the 6 

-- 7 

MR. FALLON:  Sorry.  Pat Fallon.  Just 8 

wanted to get the second batch.  You don't have any 9 

water injection from RCIC failure until the lower head 10 

fails in this second batch of cases, correct? 11 

MR. EZMAILI:  That's correct.  Because -- 12 

MR. FALLON:  No credit for depressurizing, 13 

no credit for RCIC at all. 14 

MR. EZMAILI:  No. 15 

MR. FALLON:  Got it. 16 

MR. EZMAILI:  We are just looking at how 17 

the scenario progresses.  We are not assigning any 18 

probability whatsoever to these things.  It may turn 19 

out to be very, very low probability, but these are 20 

the worst cases that we can see.  Okay.  Now, when you 21 

go to Case 14, 7 and 14, it's the same thing, these 22 

are the same cases, but now, once I get to 60 psig, 23 

I would cycle at 10 psi back.  That's what we talked 24 

about. 25 
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Here, you will see that the releases are 1 

slightly lower.  You know, this is understandable 2 

because, you know, you just don't open the entire -- 3 

you know, you don't let everything out.  You know, as 4 

soon as some goes out, you know, you close it, and you 5 

let things go slowly out. 6 

And by the time -- by 24 hours, when you 7 

have your lower head failure, you are injecting water, 8 

so the injection of that cold water kind of stabilizes 9 

the releases, because you are not getting that much 10 

release after that.  So up until 24 hours, the releases 11 

are almost the same.  In Case 1, the releases keeps 12 

going up, but in Case 7, the releases are stabilized, 13 

and that's at 5.93 percent. 14 

So whatever you see, the releases between 15 

Case 1 and 7 is what happens, you know, after lower 16 

head failure, et cetera.  So cycling has some benefit, 17 

you know, not much.  It's probably -- but you have to 18 

cycle a lot.  At 10 psi, you have to cycle a lot.  I 19 

don't know what -- and you can change the band from 20 

10 psi to 20 psi.  I don't -- if you change the band 21 

to higher, you're probably going to increase the 22 

releases, because what happens is that, as soon as you 23 

open the wetwell, you know, the amount of aerosols that 24 

are in there that have not scrubbed is proportional 25 
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to how much is going out. 1 

So if you keep it open for a longer period 2 

of time until you get to minus 20, you know, or 30 psi, 3 

you are going to increase it.  So that's the reason 4 

that we are going to get less releases, because you 5 

are venting less, basically, as opposed to having it 6 

open. 7 

MR. KARIPINENI:  Is that, technically, the 8 

case, because it would take more time to build the 9 

pressure back up too, right, so the vent doesn't -- 10 

MR. GABOR:  Yes, we did it at the tabletop. 11 

 I just can't remember exactly what the impact was. 12 

MR. AMWAY:  And that's where the whole idea 13 

of the cycling came from, right, because there's nothing 14 

in my SAGs that tells me a 10 pound, 20 pound band, 15 

it just says, open to maintain below PCPL or PSP, 16 

depending on what leg, we did that strictly as a, if 17 

we were going to change things, what would it look like, 18 

and so we did sensitivities with 10 and 20 pounds.  19 

I think we chose 5, 10, and 20, right? 20 

MR. EZMAILI:  Did you see a difference? 21 

MR. AMWAY:  We saw minor differences and 22 

it was the smaller the band, the better the DF. 23 

MR. GABOR:  And that's what you're saying. 24 

MR. EZMAILI:  Yes, that's what I'm saying, 25 
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is that, you know, basically, your releases are 1 

occurring at two distinct phases.  You know, the first 2 

one, as soon as you open, there is some very small-sized 3 

particles that have not settled anywhere, it's still 4 

in the air, and they just go up, right?  That's the 5 

first. 6 

So if you cycle it, if you just close it, 7 

it doesn't go all the way up.  You know, it just stops 8 

here and just keeps, you know, going up like that, but 9 

eventually it will get there.  And then the next one 10 

is that, before lower head failure, I mean, this is 11 

actually scenario-specific, is that, you have some 12 

re-pressurization.  Okay.  So that's the difference. 13 

I don't see a great benefit of the cycling 14 

unless you get into the drywell cases, you know, it 15 

goes by a factor of 3.  But again, you know, it's just 16 

a large number of cycles that you have to do. 17 

MR. WACHOWIAK:  And you're saying that, 18 

most of the release, most of the 3.98E minus 3 release 19 

fraction for cesium, most of that's coming out before 20 

vessel failure. 21 

MR. EZMAILI:  Most of it coming out before 22 

vessel failure.  Yes. 23 

MR. WACHOWIAK:  Okay. 24 

MR. EZMAILI:  Yes, because after vessel 25 
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failure, you start injecting, so you have cooling there, 1 

you're cooling it, and you don't have liner 2 

melt-through, and, you know, there is no path for the 3 

fission products to get outside.  There are some 4 

differences between the drywell, you know, looks like, 5 

if you do -- there is some benefit in doing RPV injection 6 

over drywell injection, et cetera, when you are cycling, 7 

you know, it's reverse, but it is at the noise level. 8 

 I don't see much of a difference to actually give you 9 

why that is the case. 10 

You know, you go from 251 to 293, so, you 11 

know, as long as you are cycling, you know, you are 12 

keeping things inside.  So, you know, how you are 13 

injecting doesn't change things much. 14 

Okay.  So we talked about case -- so these 15 

are Cases 7, 41, 21, 27, 41, 43, if you want me to a 16 

little bit faster, I can, so 41, 43, we talked about 17 

this, that you get liner melt-through, right, so this 18 

was the dry cases, and as you said, this may not be 19 

realistic because you don't want to stop injection, 20 

so you have to do something. 21 

So we go to the second category, you know, 22 

Case 10, 18, 24, 32, are the same as 7, 14, 21, 27, 23 

but you stop -- Aaron, can you go to the -- so here. 24 

 So now, here is the Case 10.  In Case 10 on the 25 
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right-hand side, you see what happens.  So you go -- 1 

it looks just like Case 1 up until 24 hours, but you 2 

keep it open, right, and then you close the vent.  You 3 

close the wetwell vent at about 42 hours, as I mentioned, 4 

because your water level is at 21 feet, so you keep 5 

it closed. 6 

Now the containment pressure keeps 7 

pressurizing.  About 12 hours later, I think, then you 8 

start depressurizing from the drywell site.  But during 9 

this time, you know, there's not that much airborne 10 

in the drywell.  So, you know, after that time, there's 11 

no more radioactive releases to the environment, even 12 

though I'm venting from the drywell. 13 

MR. GABOR:  Well, I recall in the SECY, 14 

you guys had an interesting sensitivity in there where 15 

you had a case where you had a drywell, I think you 16 

used a drywell vent, and then you had a case where you 17 

didn't vent at all, and you allowed the SOARCA, the 18 

drywell head, to lift.  You actually got a more 19 

favorable result for the SOARCA case where the -- 20 

because it's like a cycling vent. 21 

MR. EZMAILI:  Yes, I think I know what 22 

you're talking about, those cases where you get a very, 23 

very small release fraction because they're basically 24 

not opening anything.  You're just opening a very, very 25 
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little, just leaking just enough to keep the pressure 1 

at 100 psi, and so your releases are low, but, you know, 2 

you don't want to operate in that region anyway. 3 

MR. SZABO:  So it's 2:40.  I don't know 4 

how long you guys would like for your presentation. 5 

MR. GABOR:  About an hour. 6 

MR. SZABO:  An hour?  Okay. 7 

MR. BASU:  We do the two presentations, 8 

I think. 9 

MR. GABOR:  There's only one. 10 

MR. SZABO:  There's only one more. 11 

MR. BASU:  Only one more?  Okay. 12 

MR. SZABO:  Okay.  So we will make sure 13 

we -- we'll be done by 2:50, that way it'll give us 14 

a little break and then we can start at 3:00. 15 

MR. EZMAILI:  If you don't have any more 16 

questions, then we are done. 17 

MR. KARIPINENI:  Yes, I have one issue that 18 

I want to bring out.  We've been talking to the research 19 

people about that.  In the Phase 2 part of the event 20 

RO, we said something in the guidance that we should 21 

operate this vent in a manner how we can reduce the 22 

temperature also in the drywell.  At the same time, 23 

you have a look at the releases too. 24 

So there are some sensitivity studies we 25 
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are trying to do to see what benefits the temperature 1 

in the drywell, actually, now proposed, where they had 2 

ceilings, et cetera.  We have not immediately come to 3 

any conclusions.  Research thinks there may be some 4 

benefit, but it may not be that much, but this is what 5 

we want to do. 6 

MR. GABOR:  Just so I understand what 7 

you're saying, because a drywell vent does, virtually, 8 

nothing to affect the temperature.  It's only affecting 9 

the pressure in the containment and in the drywell.  10 

Maybe I'm not understanding. 11 

MR. KARIPINENI:  Okay.  In one case, if 12 

you are doing the venting from water management and 13 

wetwell, right, and that would help to pull some of 14 

the drywell atmosphere back down through the vents, 15 

so there's an easier way to vent than that, if you open 16 

the drywell vent, and we would like to see what the 17 

benefit is there.  I just want to bring that up because 18 

this is part of the Phase 2 discussions we'll be going 19 

through with these gentlemen, which you are involved 20 

too, eventually. 21 

MR. WACHOWIAK:  And isn't it true that if 22 

you're adding water and using a drywell vent, the steam 23 

from the water and venting will end up cooling the upper 24 

drywell. 25 
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MR. GABOR:  It will do that, depending on 1 

where the vent's located. 2 

MR. EZMAILI:  I think they are talking 3 

about -- so these are the drywell temperatures; the 4 

atmosphere temperatures. 5 

MR. GABOR:  Okay.  Good. 6 

MR. EZMAILI:  So this is Case 1, it gets 7 

pretty hot, and we have seen this before. 8 

MR. GABOR:  Can you describe what I'm 9 

seeing.  My eyes are just shot. 10 

MR. EZMAILI:  Okay.  The high temperature 11 

is inside the pedestal. 12 

MR. GABOR:  That's the red line on the 13 

left? 14 

MR. EZMAILI:  That's the red line. 15 

MR. GABOR:  Okay. 16 

MR. EZMAILI:  And then it gets, the top 17 

one -- so then, those temperatures that you see, the 18 

blue one, you know, lower than the red one, that's the 19 

lower drywell, so it just goes up -- as you go up, the 20 

temperature keeps decreasing. 21 

MR. GABOR:  So I remember in SOARCA, you 22 

remember, you did some sensitivities because the MELCOR 23 

model didn't, maybe Ed can help me, I mean, we're 24 

familiar with the MAAP model where if we put hot gas 25 
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underneath cold gas, there's substantial mixing that 1 

happens as a result of that, just driven by the density 2 

drift. 3 

You know, the cold gas wants to come down 4 

and the hot gas goes up.  It is my understanding that 5 

MELCOR did not -- 6 

MR. EZMAILI:  That's what it's doing right 7 

now. 8 

MR. BASU:  Now it's doing that. 9 

MR. EZMAILI:  If you remember, if you look 10 

at SOARCA, if you don't allow this natural circulation, 11 

you will see a huge difference, but now -- 12 

MR. GABOR:  But what about pedestal to 13 

drywell, because we employ a similar mixing between 14 

the various openings, the doorway, the CRD opening, 15 

I mean, there are openings in the side of the pedestal 16 

where temperatures in the range of 1700 K would be 17 

mixing, pretty vigorously, with temperatures at 1300 18 

or 1200 K in the lower drywell. 19 

MR. EZMAILI:  We have not done that. 20 

MR. BASU:  If I remember correctly, we 21 

don't have that flow path between the pedestal and the 22 

drywell. 23 

MR. EZMAILI:  There is only one flow path 24 

between pedestal and the lower drywell. 25 
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MR. WACHOWIAK:  If they only one flowpath, 1 

they get no circulation. 2 

MR. EZMAILI:  Well, I mean, you can, but 3 

the question is that, do you actually get 4 

counter-current flow in the doorway?  And I'm not sure 5 

if you get, so that's why we didn't worry about this 6 

mixing in the pedestal, because the pedestal has the 7 

hottest debris sitting there. 8 

MR. FULLER:  This is Ed Fuller.  The MAAP 9 

model, the containment model, would calculate the 10 

countercurrent flow if the conditions were right 11 

because, you know, these were compared against water 12 

brine experiments, not gas experiments, but the 13 

correlations were great.  And so one would assume that 14 

MAAP would get that mixing right between the pedestal 15 

and the lower part of the drywell. 16 

MR. GABOR:  So these, even 1000 degrees 17 

K, is a significant temperature in the drywell from 18 

a penetration perspective. 19 

MR. BASU:  Case 1. 20 

MR. GABOR:  What's that? 21 

MR. BASU:  Case 1. 22 

MR. GABOR:  Case 1.  Yes. 23 

MR. EZMAILI:  Yes, Case 1.  If you don't 24 

have water, that's what happens. 25 
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MR. GABOR:  Got you. 1 

MR. EZMAILI:  If you have water, then you 2 

will see that the temperature, as soon as you have lower 3 

head failure, you know, you can see that goes up, but 4 

the temperature remains below 600 K.  That's below 700 5 

F.  And this keeps going up.  That spike is only the 6 

spike inside the pedestal, not in the upper drywell. 7 

MR. AMWAY:  So which ones are pedestal and 8 

which ones are upper drywell? 9 

MR. EZMAILI:  The red is the pedestal. 10 

MR. AMWAY:  Red is the pedestal. 11 

MR. BASU:  I'm getting color-blind also. 12 

 The top one is the pedestal. 13 

MR. EZMAILI:  The hottest one is the 14 

pedestal.  Pedestal is the hottest point.  So whatever 15 

you see the hottest temperature, that's the pedestal. 16 

MR. GABOR:  Your typical MELCOR 17 

calculation, do you have fuel material and 18 

radionuclides remaining in the RPV for an extended 19 

period of time? 20 

MR. EZMAILI:  Yes, I mean, I think you also 21 

saw that in the SOARCA.  Not everything, even in the 22 

SOARCA uncertainty analysis, you know, it depends on, 23 

you know, like, for example, for iodine, most of it 24 

gets transported into the wetwell.  Some still remains 25 
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inside the lower RPV.  Cesium, it depends on what you 1 

do, you know, some, maybe 20 percent or so, can still 2 

remain in the RPV. 3 

And, you know, when you have this leakage, 4 

that also changes, somewhat, the distribution of how 5 

things get into the drywell and how things -- so, you 6 

know, it's based on -- 7 

MR. GABOR:  Is the heat from the remaining 8 

core and the radionuclides being transferred into the 9 

upper regions of the drywell through the RPV?  Are you 10 

modeling that? 11 

MR. EZMAILI:  Yes.  In general, yes, if 12 

the vessel is hot, you know, the heat can get 13 

transferred, you know, because in the core package, 14 

we do have heat transfer from the core regions to the 15 

upper -- 16 

MR. GABOR:  Through the RPV?  Through the 17 

insulation? 18 

MR. EZMAILI:  I have to check, you know, 19 

the -- well, no, the insulation, if there is an 20 

insulation, I have to check, you know, what we assumed 21 

for that, I didn't change anything from the SOARCA 22 

assumption, but that is a heat structure.  So when the 23 

heat structure, however hot it gets, can transfer heat 24 

by convection to the atmosphere, but not -- 25 
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MR. WACHOWIAK:  I think they need to check 1 

that because there was an issue with your best 2 

practices, or whatever it was, back a year ago where 3 

that heat transfer was turned off. 4 

MR. FULLER:  This is Ed Fuller.  I think 5 

the more important thing is, something comes down to 6 

the basic difference in the modeling between MAAP, at 7 

least up through 5.02, and MELCOR when it comes to 8 

deposition of the cesium in the upper portions of the 9 

vessel.  Because of the way MELCOR model goes, I believe 10 

that when an SRB is opened, more finds its way to the 11 

suppression pool than in the MAAP, and I've seen 12 

differences between MAAP 5.02 and MAAP 5.03B in this 13 

respect, because MAAP 5.03B is beginning to approach 14 

a little bit more than the MELCOR treatment. 15 

And you see less -- what you see is, in 16 

MAAP 5.02, more initial deposition and much later -- 17 

more significant re-vaporization, and the plus is 18 

greater now in MAAP 5.03 than in 5.02. 19 

MR. BASU:  So we should continue the dialog 20 

at a future meeting, and this is my personal takeaway 21 

from this summary table, water management, obviously, 22 

has merit, as Maria was saying this morning.  We don't 23 

see quite the magnitude as you are saying in that 24 

threefold dash, and similarly, twofold dash, and the 25 
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release estimates. 1 

MR. WACHOWIAK:  Yes, but what I think is 2 

driving the difference between the significance is kind 3 

of what Ed was saying here, that you're getting more 4 

aerosol in the wetwell airspace before vessel failure 5 

than we are. 6 

MR. GABOR:  Exactly. 7 

MR. WACHOWIAK:  And there's a large 8 

difference and water management does nothing for us 9 

during that timeframe.  So when we figure out that 10 

difference, I think we'll come, probably, more into 11 

alignment on the -- 12 

MR. GABOR:  And also, to be truthful, we 13 

talked about this among ourselves that, again, going 14 

back to, even, the EPRI work, we don't see gigantic 15 

difference between the cases with and without water 16 

management.  Like I said, we're interested in water 17 

management, mostly from the standpoint of the order, 18 

because it is the way, it's one of the key ways, that 19 

you avoid -- 20 

MR. WACHOWIAK:  It's using water 21 

management different -- 22 

MR. EZMAILI:  In terms of releases -- 23 

MR. WACHOWIAK:  We argued about this term 24 

yesterday also. 25 
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MR. EZMAILI:  We see up to an order of 1 

magnitude difference.  But your baseline is -- 2 

MR. GABOR:  Between the dry case. 3 

MR. EZMAILI:  Between the dry case and -- 4 

MR. GABOR:  Yes, of course. 5 

MR. EZMAILI:  But it doesn't matter how 6 

much water you have in there as long as you put some 7 

water in there.  I don't see, you know, that is the 8 

differences between Case 7 and 10, et cetera. 9 

MR. BUNT:  So if it's closed and you get 10 

steaming inside the suppression pool for those aerosols 11 

before you open it, does that not give you some benefit 12 

that you're not seeing in this case, because if you 13 

-- so that you get some of the steaming cleaning of 14 

the aerosols that we would anticipate? 15 

MR. GABOR:  It's not really a lot of 16 

cleaning that happens.  I mean, mostly what happens 17 

with steam is you can grow larger aerosols and they 18 

fall out faster.  So the steam has the effect of 19 

absorbing on to these, creating these hygroscopic 20 

aerosols that dropout fast. 21 

MR. BUNT:  Right.  So basically, we're 22 

going to start -- if we lost flow for RCIC, we would 23 

not -- that's why when you open the vent does make a 24 

difference in the amount of what you release because 25 
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if you're now letting the suppression pool steam, and 1 

you're going to get the dropout of the aerosols, then 2 

there's not going to be as many that are going to be 3 

in the free airspace that are going out the vent because 4 

we're not going to open the vent until we get to 30 5 

pounds, which will already have some clearing effect, 6 

which may be a differential between why we're seeing 7 

a bigger impact than the current MELCOR runs, because 8 

they're assuming that there is no effect from the 9 

boiling effect because the vent's already opened from 10 

anticipatory venting. 11 

MR. EZMAILI:  I don't think anticipatory 12 

venting does anything.  It's because most of the 13 

aerosols, they get scrubbed inside the suppression 14 

pool, and whatever escapes is probably very, very small 15 

particles that are just very, very mobile, and, you 16 

know, as soon as you open the vent, they go out.  And 17 

so, you know, however you approach this, you know, small 18 

releases, maybe half a percent, or what, that is, 19 

basically, how you are doing your venting. 20 

MR. FALLON:  The amount of water that 21 

you're assuming from the seal leakage on the drywell 22 

floor, does that have an effect on the smaller, more 23 

mobile, volatile aerosols in there? 24 

MR. EZMAILI:  No. 25 
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MR. FALLON:  And did you account for the 1 

water that's in the sumps, because it's significant. 2 

MR. EZMAILI:  The sumps are modeled. 3 

MR. FALLON:  It could be 2200 gallons. 4 

MR. EZMAILI:  The sumps are modeled in the 5 

MELCOR model.  I just don't know how much volume there 6 

is, but we do model the sumps, and then there is some 7 

difference in the elevation between the sump and the 8 

-- 9 

MR. FALLON:  Right, because they would 10 

overfill from this seal leakage, into the drains, 11 

completely fill both of them. 12 

MR. EZMAILI:  Exactly.  So when I told you 13 

that, you know, from the leakage, that I built-up 1-1/2 14 

to 2 feet, it's above the drywell floor, not above the 15 

sump. 16 

MR. FALLON:  Yes, but the sumps are also 17 

landing areas for the -- 18 

MR. EZMAILI:  Right.  For the -- yes. 19 

MR. FALLON:  So that's another thing 20 

that'll help. 21 

MR. BUNT:  I think the thing is that the 22 

volume for that sump area did assume that there was 23 

already a starting volume of water there, so that 36 24 

gpm added to that starting volume, as opposed to 25 
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starting from a 0 volume, and whether that made a 1 

significant difference, and it probably doesn't make 2 

a significant difference. 3 

MR. EZMAILI:  Things are going from the 4 

SRB into the wetwell.  The only thing I want to point 5 

out to you is that, regarding this 21 foot, is that 6 

this 21 foot, the cases that we looked at, that actually, 7 

for our case, comes above the vacuum breakers.  Okay? 8 

 It does, in our case, comes above the vacuum breakers, 9 

so once you see is that, once you go to drywell venting, 10 

if you can see, you get a very large rush of water.  11 

The vacuum breakers do not go back into it.  It still 12 

does not affect it, so I just wanted to point out that 13 

that's the case. 14 

MR. GABOR:  We see the same. 15 

MR. SZABO:  All right.  So right before 16 

we take a quick break before industry's presentation, 17 

I just want to wrap-up, kind of, like, the to-dos for 18 

this section.  EPRI, or industry, will go back over 19 

the MELCOR matrix that will be presented and kind of 20 

just look through that and see what mapping is being 21 

done.  I guess to start off with these, kind of, 22 

responses.  At least they'll done at a future public 23 

meeting and I think we can just do that via email for 24 

some of this stuff, you know, just document them. 25 
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The other things we have is, we're going 1 

to give timing of releases.  We're going to try and 2 

show that where we can.  The suppression pool 3 

temperature between 0 to 12 hours.  And then, also, 4 

a larger set of, if you're going to be commenting on 5 

this subset here as much as we've done, and of course, 6 

it's preliminary, we're going to probably try to provide 7 

you just a bigger subset.  You know, but I mean, if 8 

you're looking at it.  You know, I don't want to say 9 

all, but it's a subset that may be all of the matrix 10 

that is presented. 11 

MR. WACHOWIAK:  Okay.  Can we have all of 12 

your cases by May 31st? 13 

MR. SZABO:  So we're going to reconvene 14 

at 3:00, it's a 10-minute break, for industry's 15 

presentation.  Thank you very much. 16 

(Whereupon, the foregoing matter went off the record at 17 

2:48 p.m. and went back on the record at 3:00 p.m.) 18 

MR. SZABO:  All right.  So it is a little 19 

bit past 1:00.  We're going to hand it over to EPRI 20 

and ERIN for their presentation. 21 

MR. WACHOWIAK:  Okay.  Rick Wachowiak 22 

from EPRI.  I'll kick us off here on where we are on 23 

our preliminary analysis so far.  Let's go to the next 24 

slide.  Just like you were saying with your analysis, 25 
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we're building off the methodology and the models that 1 

we've already established.  We've got, I think, 2 

essentially, the same reference plant, the SOARCA 3 

reference plant.  We've been trying to align our 4 

assumptions.  Most of your presentation, about half 5 

of it, was talking about aligning the assumptions, and 6 

I think we're working toward getting the, essentially, 7 

the same set of assumptions that make a difference. 8 

One of the things that we've done in our 9 

analysis is that, when we created the core damage event 10 

tree and the containment event tree, a lot of times 11 

people will figure out, what are the most important 12 

sequences and just quantify those in MAAP.  And as I'll 13 

mention in a few minutes here, we have the capability 14 

with this analysis to do all of them, so we're 15 

quantifying all of the sequences. 16 

We're considering the risk and we're 17 

considering defense in-depth, and you'll see in Jeff's 18 

presentation of the figure of merit, where we are with 19 

that.  Ultimately, NEI or the BWR Owners Group will 20 

attach a cost benefit analysis to the end of our 21 

consequence analysis to complete the entire package. 22 

And as we'll mention later, we've already 23 

identified several sensitivities we want to look at, 24 

mainly, to address plant-to-plant variability, but 25 
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there's a few phenomenological sorts of things in there 1 

as well. 2 

A lot of the phenomenological 3 

sensitivities, though, are addressed in our containment 4 

event tree the way it's setup, so we'll get into those. 5 

 Go ahead to the next slide. 6 

From the previous meetings, you know, we've 7 

gone through all these different assumptions before, 8 

and I think the main one that we talked about now is 9 

on the containment venting.  We have a 20 psid control 10 

band.  I think we talked about that.  The bottom, we 11 

have our containment failure modes with the bottom one, 12 

the ultimate failure for CB&I, that's a temperature 13 

sensitive ultimate failure. 14 

MR. FULLER:  Do you ever see that one 15 

invoked? 16 

MR. GABOR:  In dry cases. 17 

MR. WACHOWIAK:  In dry cases we'll see it. 18 

MR. BASU:  The only change I notice, Rick, 19 

Sud Basu, is instead of 230, you have 240 for the 20 

temperature. 21 

MR. WACHOWIAK:  Oh, yes, the 230, 240 that 22 

we talked about earlier, and, Jeff, I don't remember 23 

seeing it on the plots, but when we do the 80 F per 24 

hour cooldown, are you actually doing an 80 F per hour 25 
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or are you just taking it down to the 200, 400 -- 1 

MR. GABOR:  Yes, I think originally, we 2 

actually put in, kind of, a stair-step process.  But 3 

based on discussions with various more operationally 4 

astute people, you know, likely way that they would 5 

model it would be to, probably, rapidly drop it and 6 

then hold it to achieve something in the 80 F per hour 7 

range, and so we found out that we could just open a 8 

valve -- especially since we're now going to limit it 9 

to 400 to 200 pounds, it was kind of a -- pretty much, 10 

just a depressurization. 11 

MR. EZMAILI:  We make the same assumption. 12 

 We just open the valve. 13 

MR. WACHOWIAK:  Okay.  And we can look to 14 

see if it makes any difference, it probably doesn't, 15 

so it's all pre-core damage stuff.  Go to the next 16 

slide.  So we've increased our arsenal of cases that 17 

we've added here.  The ones in red are the new ones 18 

since last time.  We're looking at more cases of water 19 

management on the different scenarios. 20 

MR. GABOR:  Can I add a point? 21 

MR. WACHOWIAK:  Go ahead. 22 

MR. GABOR:  Maybe a minor point, but even 23 

amongst ourselves, we get, sometimes, confused with 24 

the terminology that's used, and when we talk about, 25 
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and what Maria was talking about this morning was, the 1 

modification to the plant to have a reliable makeup 2 

source in a severe accident, and I think she explained 3 

what that meant in terms of being able to put water 4 

either in the RPV or in the drywell, not only before, 5 

but after core damage.  And that's what we mean by 6 

reliable makeup. 7 

When we talk about water management, it's 8 

actually, you know, additional operator actions that 9 

would have an operator watching the torus level, and 10 

when the torus level started to increase, this would 11 

be after core damage, and mostly after vessel breach, 12 

that as the torus level came up, in order to avoid the 13 

need to go to the drywell vent, they would reduce flow 14 

to the drywell to the point where the torus level was 15 

no longer increasing. 16 

The goal would be to achieve, kind of, a 17 

steady state, where the water you're putting on the 18 

debris is the same water that's going out of your vent. 19 

 In that case, the torus level would stay constant.  20 

And again, like I say, the goal of that is not to flood 21 

the containment to the point where we lose the wetwell 22 

vent and then would rely on the drywell vent later.  23 

So that's water management, to us, means.  It's that 24 

action of controlling flow. 25 
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MR. WACHOWIAK:  In-between your cases. 1 

MR. BASU:  No, I understand.  So, Jeff, 2 

in terms of actual MAAP model, you'll start out, let's 3 

say, with the 500 gpm, but you'll reduce that, at some 4 

point, step-wise or otherwise. 5 

MR. GABOR:  I think I reduce it -- I have 6 

found that numbers in the range of 100 gpm, or so, will 7 

get you to a point where you reach that steady state, 8 

and that's what we do.  It's a pretty simple action 9 

of just reducing flow at, I think, I do it, maybe 18 10 

feet in the torus, and when I do that, obviously, I 11 

want to achieve a place where, perhaps, the torus level 12 

is very slowly increasing, but not so much that I would 13 

get to a point where I'd have to terminate that wetwell 14 

vent. 15 

MR. BASU:  And all that is to achieve the 16 

goal for not flooding the wetwell. 17 

MR. GABOR:  That's right.  And what we 18 

have found is, and we'll see this, unfortunately, you'll 19 

see it in terms of consequences in our cases, and there 20 

won't be a big difference, we don't see a big difference 21 

between that scenario, or we call them alternatives, 22 

filtering strategy alternative, and the one where I 23 

don't do that, I flood the torus, isolate the wetwell 24 

vent, move to the drywell vent. 25 
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And it's for the reasons, I think, that 1 

we were consistent on earlier when you were presenting, 2 

and that is, by the time we do get to drywell venting, 3 

there's just not a lot of aerosols to go out.  So we 4 

don't see, from a consequence perspective, or a DF, 5 

or a cesium release perspective, a big difference. 6 

MR. BASU:  So would I be fair to 7 

characterize this action as water management for the 8 

purpose of excluding drywell venting? 9 

MR. GABOR:  I think so.  Yes, and less of 10 

an influence on the actual success of a filtering 11 

strategy. 12 

MR. BASU:  Okay. 13 

MR. FULLER:  This is Ed Fuller.  Last 14 

month, in our accident -- the SAMG meeting, Bill 15 

Williamson made a very nice presentation.  One of the 16 

things that he was promoting is to, actually, reduce 17 

the flow when you get to the spillover point between 18 

the drywell and the downcomers, and control it at that 19 

point on.  Are you running that one to see -- 20 

MR. GABOR:  Excuse me.  At the downcomer? 21 

 What elevation -- 22 

MR. FULLER:  You know, where you come up, 23 

spillover into the downcomers, from there into the pool? 24 

 He said, you slow it down there, and that way you can 25 
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get away with even less water in there, and it'll be 1 

less disruptive. 2 

MR. WACHOWIAK:  That's essentially what's 3 

happening, but because since we're putting water in 4 

the drywell, it's spilling over that.  And in order 5 

to fill-up higher than that, you have to fill the whole 6 

torus.  And what we're saying that we want to do, or 7 

that we're exploring right now, is we're looking at, 8 

can you just keep it below the high level point where 9 

you have to switch to the drywell vent? 10 

It's essentially the same coverage on the 11 

debris in Bill's case and in the case that we -- 12 

MR. FALLON:  It's precisely the same 13 

because, this is Pat Fallon, we just don't have any 14 

instrumentation -- 15 

MR. FULLER:  I have run some MAAP 5.02 16 

cases, slowing it down there versus slowing it down 17 

at 21 feet, and what you find is, you get a little higher 18 

releases if you do it at the spillover point than if 19 

you go up a little higher. 20 

MR. FALLON:  Right.  But we don't have any 21 

instrumentation at the spillover point, so you actually 22 

have to watch it in the torus level metered room.  So 23 

that's really what you're doing. 24 

MR. FULLER:  I'll have to go look at the 25 
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drawing again, but I thought that -- I'm sorry, the 1 

representative plant had -- 2 

MR. FALLON:  Had an instrument up there. 3 

MR. SZABO:  This is Aaron.  About the 4 

instrumentation thing, kind of circling back to our 5 

requests earlier, when I was talking about the SAMGs 6 

in relation to how it would change, one of our questions 7 

is related to, hey we have no instrumentation right 8 

now, however, and we would want to install 9 

instrumentation.  Here's kind of the cost -- you know, 10 

and then kind of cost that out, and it might be, okay, 11 

it's a negligible cost, or, you know, and we think it 12 

needs to be at this category to ensure that, you know, 13 

we can still use it. 14 

Well, I mean, that's part of our thing is 15 

that -- 16 

MR. GABOR:  Out strategy is taking 17 

advantage of the fact that the torus level instrument 18 

is being powered per 049.  So I don't believe that any 19 

or our strategies are relying on any instrumentation 20 

that isn't included in the 049 mitigating strategy 21 

order. 22 

MR. SZABO:  Okay.  I mean, my whole thing 23 

is, if you're really looking at -- you know, because 24 

that's one of the big concerns in relation to water 25 
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management is to liability, you know, because once you 1 

-- once the wetwell goes solid, you know, you're kind 2 

of out of luck.  And, you know, there might be some 3 

questions that come about as to, you know, okay, what 4 

type of reliability you expect.  Is there any way that 5 

we want to enhance reliability to ensure that you're 6 

not making the wetwell go solid? 7 

MR. GABOR:  I think the key thing is to 8 

ensure that its powered, which is what 049 does for 9 

us. 10 

MR. SZABO:  Yes.  Okay. 11 

MR. LEYTER:  This is Jay Leyter, just to 12 

put that to bed, what Bill was describing would be an 13 

alternative to establishing a level of water on the 14 

drywell floor that is close to the nominal 4 feet; very 15 

plant specific, depends on the spillover.  So, you 16 

know, the way the strategy at the SOARCA sample plant 17 

currently is, is that, you should inject into the 18 

suppression pool, take it solid, spillover into the 19 

drywell, and then determine that you had the 4-feet 20 

minimum debris submergence level by a differential 21 

pressure calculation using a suppression pool pressure 22 

instrument and a pressure instrument up in the drywell. 23 

An alternative to that that would still 24 

preserve the wetwell would be, as you described where, 25 
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you know, you just put water into the drywell itself 1 

and then know that if you're using an external source, 2 

know that you establish water at the spillover point 3 

when you start to see the effect on torus level coming 4 

up. 5 

Alternately, if you were recirculating 6 

torus water, you would see an initial drop in torus 7 

water injecting into the drywell through the spray 8 

header, and then you'd reach some point where it would 9 

no long stop dropping, and that would tell you that 10 

you're at the spillover point. 11 

So what Bill was describing is, you know, 12 

something for consideration going forward as a way of 13 

establishing it on the floor and keeping the wetwell 14 

vent available. 15 

MR. WACHOWIAK:  So the bottom-line for all 16 

of this is that, if we do identify something in a 17 

strategy that's going to need equipment that's not 18 

already hardened from the other order, then that would 19 

have to be a recommendation that says, if you're going 20 

to do this, you need to have these other things.  So 21 

right now, we're looking at the phenomena and we're 22 

trying to keep it within the equipment that we already 23 

know is being powered by the FLEX equipment.  Go to 24 

the next -- oh, go ahead. 25 
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MR. KARIPINENI:  As part of the phenomena 1 

you're going to be looking at, are you looking at what 2 

height you have before spilling over?  For some plants, 3 

we understand, it's very little height available.  Do 4 

you really submerge the core in those cases?  In this 5 

case, the water management would not work? 6 

MR. GABOR:  Let me address that, and, you 7 

know, there's been coolability tests done, the MESA 8 

series of tests, that you're all very familiar with, 9 

most of you guys are familiar with, I mean, they were 10 

done mostly geared towards a Mark 1 containment.  I 11 

mean, the amount of water height that was maintained 12 

in those experiments was actually gleaned from the 13 

actual dimensions you're talking about. 14 

I think they assumed something like 50 15 

centimeters of water over top.  What you find when you 16 

go to those coolability experiments, first thing that's 17 

important, and that's why I asked the questions I did 18 

earlier, that, even with the water on the debris, did 19 

the core concrete attack stop?  And the answer was, 20 

it did not.  It did not stop. 21 

And that's consistent with some of the 22 

experiments that Argonne has run.  And I think you'll 23 

find that whether that's 50 centimeters or 1 centimeter, 24 

the result will be the same, because what we're trying 25 
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to achieve with the water is to prevent a radiation 1 

heat transfer off of the surface of the debris. 2 

If we keep the surface of the debris cold 3 

and keep replenishing that surface, if there is a 4 

possibility to cool debris, it's going to be by the 5 

migration of water down into the debris.  Typically, 6 

that's not happening in these experiments, or it's 7 

happening to a limited extent. 8 

So I haven't been convinced that there's 9 

a major advantage to 4 feet of water versus an inch 10 

of water.  There is a secondary effect that I've heard 11 

from the Argonne people where the static head might 12 

help, kind of, push the water down, but they tell me 13 

that's a minor effect.  It's more the surface 14 

temperature and maintaining that surface temperature 15 

cool that you get the benefit. 16 

And the benefit we're looking for us, we 17 

don't want to heat-up the drywell.  We don't want to 18 

fail the drywell on high temperatures.  We don't want 19 

to have the debris dry out and then move to the liner, 20 

like happens in the cases, that second group of cases 21 

that you had.  We want to prevent that, but that only 22 

requires keeping it up to the spillover point. 23 

MR. KARIPINENI:  These are something are 24 

reasons you're going to be agreeing or are you going 25 
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to get guys that are going to look at that? 1 

MR. EZMAILI:  There may be some benefit, 2 

not from -- well, there may be some benefit to having 3 

some depth of water level just increase there is 4 

concrete interactions that are occurring because of 5 

scrubbing effect of the water.  I just don't know how 6 

much that is. 7 

MR. GABOR:  At those heights, at the 8 

heights of a foot or two, saturated water, the DFs are 9 

small. 10 

MR. EZMAILI:  Yes, I know.  I'm just 11 

saying that -- 12 

MR. GABOR:  And I know if we go back to 13 

the discussion in the original EPG/SAGs, and if I say 14 

something wrong, I'm sure Jay will correct me, but it 15 

was more of a qualitative assessment that the 4-feet 16 

of water would possibly provide for some scrubbing, 17 

but nothing was really quantified and there was really 18 

no technical basis for that.  It was just a qualitative 19 

assessment that about 4 feet would help provide cooling 20 

and would also aide in scrubbing, but there was no real 21 

technical basis for that. 22 

MR. BUNT:  There's no analytical basis.  23 

There was technical basis but no analytical basis.  24 

There was engineering judgment, there was 25 
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experience-based, there was -- 1 

MR. SZABO:  But we'll take this back, Rau, 2 

we'll take this back and talk -- 3 

MR. GABOR:  We'd like to have a discussion 4 

on this topic.  We don't have to do it here. 5 

MR. SZABO:  Yes, yes, I mean, not right 6 

now, but we'll go back and discuss with us and figure 7 

out what we might need to do in relation to -- 8 

MR. GABOR:  I mean, we've been consulting 9 

with Mitch Farmer, and Argonne, and he understands what 10 

we're going here.  We've described what we're doing. 11 

 I think there'd be a value in having a technical 12 

discussion specific to the debris cooling aspect and 13 

the water level of how much do we need, and is there 14 

advantage to having more?  I'd like us to have that, 15 

because as you can tell, specific to the need for a 16 

drywell vent, it's a key topic.  Very key topic. 17 

MR. SZABO:  So we'll table that for now, 18 

but we'll go back and -- 19 

MR. LEYTER:  Just don't put it under the 20 

table. 21 

MR. WACHOWIAK:  Okay.  So this is the 22 

picture of our core damage event tree.  I don't believe 23 

it has any changes to it since you saw it last time, 24 

maybe some changed wording on the branches, stuff like 25 
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that, but you have -- 1 

MR. GABOR:  And we sent you better, 2 

readable copies of this back in August, I think.  At 3 

that meeting, you got big .pdf's. 4 

MR. WACHOWIAK:  Yes, the ones in the 5 

presentation are kind of fuzzy when they were pasted 6 

in.  Okay.  Go ahead to the next one.  You know, and 7 

this is the description that goes along with it for 8 

each of the branches that are there.  Once again, we've 9 

got 20 endstates, and of those, 13 of them are core 10 

damage endstates. 11 

We passed the core damage endstates into 12 

the next slide here, which is the containment event 13 

tree, and it has 39 endstates that we're looking at. 14 

 And on the next page, you know, to help you read these 15 

things, there's the definitions of all the branches 16 

from the containment event tree. 17 

MR. BASU:  So I see you didn't change the 18 

date here.  It is still July 19, so do I -- 19 

MR. WACHOWIAK:  This is pretty static.  20 

It hasn't -- the picture hasn't changed in a while. 21 

MR. BASU:  Okay. 22 

MR. WACHOWIAK:  Okay.  Go ahead to the 23 

next one.  So what are we doing with those?  Okay.  24 

So since there's 13 core damage endstates, 39 25 
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containment event tree endstates, that gives us 507 1 

for each case of scenarios to look at.  We have a total 2 

ten strategies, so in the end, we're planning on running 3 

for just our best estimate cases for each of the 4 

strategies, about 5070 individual MAAP runs. 5 

Now, you know, there's duplication because 6 

you have to run, and debug, and things like that, but 7 

the way we've set this up on a new high-powered computer 8 

system that we have at EPRI.  It's a 512 core computer. 9 

 It can run LINUX and Windows, but we're using the LINUX 10 

side of this now.  Constructed Python scripts that will 11 

generate the MAAP input for each of those event tree 12 

endstates that we talked about here, and then feeds 13 

them into the computer, and runs the thing. 14 

So far, what we're seeing is, to get a whole 15 

alternative done, take about three hours. 16 

MR. FULLER:  Five thousand and seventy 17 

runs? 18 

MR. WACHOWIAK:  No, no, 507. 19 

MR. FULLER:  Five hundred and seven.  Oh. 20 

MR. WACHOWIAK:  So we have the ability to 21 

do quite a bit of sensitivities, and tweaks, and things 22 

like that with this.  One of the other automations that 23 

we're working on now is transferring the source term 24 

data from each of these to a WinMACCS case that we 25 
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anticipate sometime in the next few weeks we'll have 1 

running on the HPC system. 2 

MR. GABOR:  This is actually already 3 

working and the next slide, he's going to describe that 4 

the recent change in the Peach Bottom, excuse me, yes, 5 

it was Peach Bottom input that you provided to us for 6 

MACCS has slowed things down a bit, but we have run 7 

all 5000 endstates with our own more simplified WinMACCS 8 

input. 9 

MR. WACHOWIAK:  Right.  So go to the next 10 

slide. 11 

MR. EZMAILI:  Can I ask a question from 12 

the previous slide? 13 

MR. WACHOWIAK:  Yes. 14 

MR. EZMAILI:  On Slide 8, you say IVR, do 15 

you take credit for IVR?  I mean, what is the 16 

likelihood? 17 

MR. GABOR:  Yes.  That's a good question, 18 

and I think some of our later quantification numbers 19 

will show you what the credit is, but, you know, we 20 

see a couple possibilities that, if we actually have 21 

the FLEX pump available, if the core damage tree says 22 

it's available, but we didn't depressurize to be able 23 

to take advantage of it, either a stuck open SRV or 24 

a main steamline rupture could allow that pump to inject 25 



 232 

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

 

and may or not result in in-vessel retention. 1 

And our results kind of make it clear as 2 

to when that is successful and when it's not. 3 

MR. FULLER:  I see that quite a bit myself 4 

when I run those cases. 5 

MR. GABOR:  And I think it's probably more 6 

of a probabilistic thing.  I don't know that it's going 7 

to have a major contribution.  I guess for some of the 8 

cases, it may. 9 

MR. EZMAILI:  So for the MCCI top event, 10 

you do take some credit for stopping molten core 11 

concrete interaction, right?  That injection of water 12 

stops -- 13 

MR. GABOR:  It turns out, if you remember 14 

in the MAAP, if you recall, Ed does, in the MAAP 4 15 

modeling for core debris cooling, it was, typically, 16 

when we put water on debris, it would show a much more 17 

successful chance of cooling.  Because of iterations 18 

and knowledge from MELCOR, and all these things, the 19 

models evolved in MAAP 5 to the point where we do tend 20 

to see behavior more consistent with MELCOR. 21 

As we were talking, despite putting water 22 

in the debris, the core concrete attack can continue. 23 

 So we see that.  What we did in that branch, so we 24 

put that branch in thinking that there could be two 25 
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outcomes.  Like Rick said, we put a lot of these 1 

branches in just to give you our ability to see the 2 

sensitivity, and this is clearly a case where we can 3 

study the sensitivity to a MELCOR-type result where 4 

water doesn't really alter MCCI, to a case where, maybe 5 

we're being too pessimistic on that, and maybe it does 6 

cool off, how does that change? 7 

I can tell you that, when we look at the 8 

results, we see, really, no difference.  Really no 9 

difference. 10 

MR. WACHOWIAK:  Right.  It's not very 11 

sensitive to that one. 12 

MR. EZMAILI:  It's not sensitive to MCCI. 13 

 Okay. 14 

MR. WACHOWIAK:  To the amount of MCCI.  15 

So if we have a low amount versus a large amount, if 16 

it stops, it might be more sensitive, but we're not 17 

really running that case.  So currently, the results 18 

that Jeff is going to present are based on a 19 

high-population site that they had at their own shop, 20 

that they were using, that we did the consequence 21 

analysis, and recently, we've received from you, the 22 

Peach Bottom MACCS input that you have, and we're -- 23 

with our more simplified model, it was taking two to 24 

three minutes to run one scenario on their desktop 25 
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computer. 1 

When they got your more detailed model, 2 

it was taking half an hour to run each one, so 507 times 3 

half an hour isn't going to work.  So right now, we're 4 

working on porting that over to the HPC to see if we 5 

can make those run in a reasonable amount of time. 6 

MR. GABOR:  Yes, it's our intent to use 7 

the same input that you guys sent to us, and that last 8 

bullet I put on there specifically because I understand 9 

that the deck that we got might be evolving as you get 10 

into the rulemaking work.  And we would like, at some 11 

point, along the way would be great, for you guys to 12 

share, if you're seeing some sensitivities, if you're 13 

changing parameters, or you're changing your base 14 

cases, we'd like to continue to have a discussion about, 15 

if you're seeing something that's significant, we 16 

obviously want to make that same kind of change in our 17 

deck. 18 

MR. WACHOWIAK:  And I really don't want 19 

the input to the offsite calculation, which is different 20 

for every plant, uncertain, and all the rest of the 21 

things that drive uncertainty, because I don't want 22 

uncertainty in those things to be driving differences 23 

in our answers.  So it's best if we stay really 24 

well-synced on the input for this model. 25 
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MR. SZABO:  Yes, the big thing is, because 1 

we would be sending you an actual information, like 2 

a deck, it would be something that we definitely want 3 

to make sure it's finalized, and, you know, to the extent 4 

that -- it's not like when we're, you know, presenting 5 

the preliminary information, presenting actual 6 

technical guides to you need to be finalized. 7 

MR. GABOR:  We understand that.  We don't 8 

want to end up in September where our answers are here, 9 

and yours are here, and you say, oh, by the way, that 10 

deck we gave you, that's no good anymore.  We changed 11 

it completely.  We'd rather that didn't happen. 12 

MR. SZABO:  Yes. 13 

MR. GABOR:  That's all. 14 

MR. SZABO:  Our aim is not to have that 15 

either.  It's just, that will take a little bit more 16 

finalizing. 17 

MR. WACHOWIAK:  And once again, any 18 

differences in our results, we would like them to be 19 

in the source term area, not in the consequence area, 20 

because there are just too many things that we can't 21 

control. 22 

MR. EZMAILI:  So you are actually running 23 

every single case, even though is some potential for 24 

-- 25 
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MR. WACHOWIAK:  Not the ones that say, no 1 

core damage. 2 

MR. EZMAILI:  I know, I know, but in terms 3 

of, like, you could, potentially, bin things together 4 

-- 5 

MR. GABOR:  We're not binning. 6 

MR. EZMAILI:  You're not binning, so you 7 

are running every single case. 8 

MR. GABOR:  Yes, all of them. 9 

MR. BARR:  Jon Barr.  I just want to 10 

mention that, any updates that being made to the MACCS 11 

models are just based on updated information that's 12 

become available.  Things like population, tsunamic 13 

values, land use values, so not really changes in 14 

looking at a specific parameter, but just taking a more 15 

updated source for the parameter.  So that we talked 16 

about, for example, dollars in terms of, like, 2013 17 

dollars rather than 2005 dollars.  Things like that. 18 

MR. GABOR:  That's fine.  We just want to 19 

know.  Like I said, don't want to get to the end where 20 

we've got a big divergence.  We actually will probably, 21 

I don't know if it's on our list or not, but we're 22 

planning to do some sensitivity analysis.  I'm not sure 23 

we're going to do the full-blown SOARCA uncertainty 24 

analysis, but we're going to do some selective 25 
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sensitivities on MACCS input to look at things like 1 

some of the parameters you're talking about. 2 

MR. WACHOWIAK:  Okay.  Go to the next 3 

slide, and I think this is Jeff's first slide.  He's 4 

going to start -- 5 

MR. GABOR:  Yes, so I apologize, you can't 6 

read it.  You can kind of read the copy in front of 7 

you pretty well.  What we did here is, this is just 8 

a, as Rick said, we're quantifying the core damage event 9 

tree, also quantifying the containment event tree.  10 

This is our base case, and for us, the base case looks 11 

a lot like your first group of MELCOR runs, that top 12 

group.  They're cases, basically, without water. 13 

So it really isn't a filtering strategy 14 

for us, but it's where we begin from, and it's one of 15 

the ways in which we can now compare no filtering 16 

strategy with a potential filtering strategy.  So what 17 

this says, and I recall, this is why I asked the question 18 

earlier, similar chart from your presentation that 19 

Marty made the last time we got together. 20 

And it was similar in some aspects, but 21 

one of the things you'll find, I tried to highlight 22 

it in green and yellow here, is the bottom three 23 

constitute some 69, 79, 80, almost 90 percent of the 24 

core damage for us comes from those bottom three, so 25 
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that CD-017, 019, and 020, and those are cases, for 1 

example, CD-017 is one where RCIC does succeed, it is 2 

functioning, but our FLEX strategy does not function. 3 

And if you remember, and Rick had it in 4 

the previous slide, our FLEX strategy is one that does 5 

a lot of things to continue to be able to operate with 6 

RCIC.  It uses the anticipatory venting.  It provides 7 

DC power so that RCIC can continue to operate.  All 8 

of that fails in CD-017.  So all we've got is kind of 9 

your old traditional SBO that we've all analyzed, where 10 

we take credit for RCIC for some period of time, like, 11 

four hours, so it's kind of like your four-hour case. 12 

And you see, that's about 22 percent of 13 

the total core damage for our base case.  And then if 14 

you drop down to CD-019 and CD-020, you have these two, 15 

if I remember from Marty's quantification, again, like 16 

Doug said earlier, we have the same dominant sequences, 17 

they tend to move around a little bit between what you 18 

get and what we get, but you can see here that those 19 

two constitute about, what is it, 69 percent of total 20 

CDF, and they're cases where RCIC fails at Time 0. 21 

And what we find, you know, I'm not -- 22 

actually, you can see the individual core damage 23 

frequencies for those, they're pretty low numbers, but 24 

those are dominant because those are cases that most 25 
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challenge the ability to use FLEX in a short period 1 

of time, because we don't have the time required to 2 

have FLEX come in and operate to prevent core damage. 3 

These would, potentially, be cases in our 4 

mitigating strategy cases that might result in an 5 

in-vessel retention, because just because -- let's say 6 

that the OIP for 049 says I've got a four-hour time 7 

window to implement FLEX.  Well, in MAAP and MELCOR 8 

cases, if we don't have RCIC, there could be a period 9 

between four hours and vessel where, if I got that water, 10 

I could, potentially, retain the core material inside 11 

the lower plenum. 12 

MR. FULLER:  Now, the problem with that 13 

particular OIP for the reference plant is that, it says 14 

that they wouldn't even start to establish the FLEX 15 

pump until six hours and they wouldn't have it ready 16 

until 12 hours. 17 

MR. GABOR:  Okay. 18 

MR. FULLER:  So -- 19 

MR. GABOR:  So for that particular pump, 20 

but there are some, maybe Randy can help, or Phil, OIPs 21 

where they're considerably quicker than that.  So I 22 

understand, but I shouldn't make a big deal out of the 23 

IBR part of this, but those are cases that, like I said, 24 

they're kind of obvious to us that they go to core damage 25 
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because, without RCIC, you just don't have the time 1 

to implement before core damage. 2 

And then you go to the top, we get a case 3 

that looks similar to some of the ones that you 4 

presented, that's kind of your 16-hour case, and you 5 

notice our core damage at 24 hours, or so.  That's 6 

similar to you.  So those are cases where, you know, 7 

all the initial FLEX activities did function properly. 8 

 RCIC's running, we did the anticipatory venting, we 9 

had DC power, as we all have discussed in past meetings, 10 

that case will either go on infinitum as a success case, 11 

or something may happen that we lose the RCIC pump and 12 

we arbitrarily assumed, like you did, the 16-hour time. 13 

So this is, again, our base case.  There's 14 

a lot of other numbers on here.  And there's some 15 

descriptive material we included in here that kind of 16 

tells you what's dominating because when we have the 17 

discussion with Marty, obviously, PRA people, who like 18 

probabilities, I actually prefer the deterministic 19 

calculations myself, but when they're evaluating those, 20 

it's always good to understand what's driving those 21 

particular failures. 22 

And we try to identify, is it a hardware 23 

failure, is it an HRA failure, you know, or a human 24 

error failure. 25 
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MR. FULLER:  You know, this is a place 1 

where we need to revisit this because, I'm looking at 2 

the core damage frequencies that you assigned to these 3 

017, 019, and 020 CDs, those are a lot higher than what 4 

you see in the core damage event tree that Marty's got. 5 

MR. GABOR:  Doesn't disappoint me, but I 6 

understand.  I understand that they are higher.  And 7 

keep in mind that -- 8 

MR. FULLER:  I'm talking orders of 9 

magnitude higher. 10 

MR. GABOR:  As Rick pointed out, we 11 

started, and we based our analysis on 12-0157, and that 12 

had a core damage of 3 minus 5, so that was our starting 13 

point.  Now, we do also include -- we've factored in 14 

external hazards to that, he might be able to explain 15 

this better than me, but we did go with that as a starting 16 

point, so we're not re-developing the CDF. 17 

MR. WACHOWIAK:  But he's using a lower 18 

number than 3 times 10 to the minus 5 where you're going 19 

on. 20 

MR. FULLER:  Okay.  James, do you know 21 

what the core damage frequency is? 22 

MR. BASU:  Yes, I guess we need to go back 23 

and check with him, but one thing that I notice, Jeff, 24 

Sud Basu, by the way, in one of the past meetings, I 25 
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thought the distribution we did in early RCIC, 1 

intermediate RCIC, and late RCIC failure was about 1/3, 2 

1/3, and 1/3, and what we see here is early RCIC is 3 

about 2/3 of the time and intermediate is about, close 4 

to a 1/3, or -- 5 

MR. GABOR:  I have -- 6 

MR. WACHOWIAK:  It's the next slide. 7 

MR. GABOR:  It's the next slide. 8 

MR. BASU:  Oh, it is the next slide. 9 

MR. EZMAILI:  So these short-term station 10 

blackout cases, are they very similar to SOARCA in terms 11 

of timing of events, et cetera, right? 12 

MR. GABOR:  Yes. 13 

MR. EZMAILI:  One-hour core damage, gas 14 

release, what our your source terms?  I mean, when you 15 

compare this with the other -- 16 

MR. GABOR:  It's similar to SOARCA.  I 17 

mean, we'll get there, but, yes, we typically see -- 18 

I mean, this is kind of the Fukushima event, right? 19 

MR. EZMAILI:  Right. 20 

MR. GABOR:  So, yes, it's a few percent 21 

of the cesium is released, which I think is in the 22 

ballpark of where SOARCA's at. 23 

MR. EZMAILI:  It doesn't matter how long 24 

RCIC runs, right?  I mean, you have some cases where 25 



 243 

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

 

RCIC runs for, I mean, like, eight hours, four hours, 1 

or so, your releases are almost -- 2 

MR. GABOR:  They're similar.  And what you 3 

see, I'm sure you guys have seen this too, is, you know, 4 

that's why I never use the word conservative when I 5 

talk about Level 2 PRA, because nothing seems to fit 6 

that mold.  In those early blackout cases, you actually 7 

benefit from a suppression pool that's sub-cooled.  8 

So your scrubbing is higher DFs than in that CD-02 case 9 

where you sat there for 16 hours saturating your pool. 10 

So there are trade-offs.  Obviously, the 11 

shorter time hurts you from a FLEX standpoint, but from 12 

a release standpoint, the shorter time does end up with 13 

a higher DF in the pool. 14 

MR. EZMAILI:  Okay. 15 

MR. AMWAY:  I just want to backup to one 16 

thing, and, Jay, if I'm saying anything out of context 17 

for the reference plant, please speak up, but the 18 

possible pitfall of just going through an OIP and 19 

looking at response times is not informed by the 20 

technical information that we're looking at here, so 21 

by seeing the OIP saying, we're going to start to hookup 22 

the pump at six hours, and we're going to be able to 23 

inject in 12, is a timeframe that supports their 24 

existing FLEX strategy based on what they have. 25 
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And if they knew, you know, based on 1 

everything we're doing, that they were going to get 2 

to his endstate because they had an early failure of 3 

their Phase 1 system, I'd be willing to bet they'd be 4 

trying to get that pump hooked up and injecting a lot 5 

shorter than the 12-hour point. 6 

MR. BUNT:  Correct.  And your personnel 7 

would be available to do that too because you would 8 

not be having operators in other places working with 9 

the RCIC operation or other things that you're 10 

operating.  So I mean, it's a different scenario, 11 

totally, from a standpoint.  And that number, like Phil 12 

said, is supporting the total mitigation, and when you 13 

would need it, and typically, an assumption that I'm 14 

not going to fully engage until I get my offsite 15 

resources back starting at six hours, plays a factor 16 

in that too from a staffing study standpoint. 17 

MR. LEYTER:  Yes, and adding to that, and 18 

correct me if I'm wrong, there seems to be a tendency 19 

to put a time in there that pushes off, or demonstrates, 20 

that they could wait as long as that point, begin setting 21 

up the pump, and still show success. 22 

MR. FALLON:  Jay, just a question, I think 23 

as far as the need for the FLEX pump, and the venting 24 

case that you're doing for FLEX, you don't really need 25 
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it until almost 20 hours, or so, to start making it 1 

back up to the suppression pool after you've vented 2 

off. 3 

MR. BUNT:  Depending on the size of the 4 

plant, right. 5 

MR. FALLON:  I mean, if everything else 6 

works just right, I don't need it for a very long period, 7 

I'm putting it in way ahead, and it takes a fairly short 8 

period of time to put it in. 9 

MR. FULLER:  In fact, they make up the 10 

suppression pool at 12 hours.  They don't put it in 11 

drywell or the vessel. 12 

MR. WACHOWIAK:  So it's a different 13 

sequence than the one we're talking about here. 14 

MR. FULLER:  Absolutely.  It's a very 15 

different sequence. 16 

MR. GABOR:  Okay.  Next slide, basically, 17 

here summarizes, graphically, what we just talked 18 

about.  As Hossein said, there's the 2/3 of the cases 19 

that contribute to our core damage.  Again, you can 20 

look at something like this and quickly draw a 21 

conclusion that, well, an hour time for core damage 22 

is not a great answer, but you have to put that in the 23 

perspective of what the probabilities are, obviously, 24 

as Ed's point out before. 25 
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So those are the cases that contribute, 1 

as I mentioned before, to core damage because they're 2 

the ones where it's challenging the ability to benefit 3 

from the FLEX system, and then the breakdown.  Go to 4 

the next chart.  And what we did here is to kind of 5 

take a peek at what the major -- 6 

MR. EZMAILI:  Sorry.  You said that those 7 

are the cases, that 68 percent, that can benefit from 8 

the FLEX? 9 

MR. GABOR:  No. 10 

MR. EZMAILI:  Oh, okay. 11 

MR. GABOR:  They didn't benefit because 12 

I didn't have time.  And like Phil said, if you change 13 

that time window that FLEX is available, it could reduce 14 

those. 15 

MR. EZMAILI:  Okay.  I thought you said 16 

-- 17 

MR. GABOR:  Reduce the pie shape.  The 18 

next one are the contributors to core damage, so again, 19 

what you quickly kind of see out of this is, the left 20 

side, about 50 percent, are failures of installed plant 21 

equipment in Phase 1.  And those are, if I remember, 22 

we talked about this yesterday, I believe those are 23 

also the ones where failure also meant there wasn't 24 

adequate time to make it work, so these also include 25 
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those cases where we had early RCIC failure in the 1 

installed equipment in Phase 1. 2 

But then you can see some of the breakdown 3 

of the cases, we have 45 percent of core damage was 4 

dominated by human errors that were not associated with 5 

limited time.  And again, the modeling that I think 6 

we shared with you before, I know we provided some 7 

spreadsheets, there was some samples of the SPAR-H 8 

calculations that we had done, obviously, in our 9 

documentation, we'll have to document all of those 10 

calculations, but they're basically fairly standard 11 

SPAR-H calculations. 12 

MR. BASU:  Jeff, a minor point.  13 

Contributors to core damage.  Am I reading this 14 

correctly?  The numbers don't seem to be adding up to 15 

100. 16 

MR. GABOR:  They must.  Yes, they do. 17 

MR. SZABO:  52, plus 45, plus 14 is 18 

definitely more than 100. 19 

MR. GABOR:  Oh, it's more than 100.  Okay. 20 

 We'll check that.  You are correct.  We'll get back 21 

to you with that. 22 

MR. BASU:  So in that case, it's human 23 

error is a large contributor here. 24 

MR. GABOR:  Yes. 25 
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MR. BASU:  And is any part of the human 1 

error has to do with the failure of FLEX equipment? 2 

MR. GABOR:  No.  I mean, that would be in 3 

things like loss of the DC -- 4 

MR. BASU:  So that 3 percent is -- 5 

MR. GABOR:  -- and failures in FLEX. 6 

MR. BASU:  Equipment-related. 7 

MR. GABOR:  Yes, hardware failure. 8 

MR. BASU:  Hardware failure.  Okay. 9 

MR. GABOR:  The next one is a summary of, 10 

again, the base case, but now we're looking at the final 11 

answer, which is the APET answer, and I don't think 12 

this is all that different of a picture than what we 13 

just saw from some of the MELCOR analysis.  I think 14 

it's consistent with what we've seen with previous 15 

discussions, but we broke down, on the left, into some 16 

of the major categories of what's happening inside the 17 

containment even tree. 18 

The first one being, how does the vessel 19 

fail?  Or I should say, how does the vessel 20 

depressurize?  You can see from that that 88 percent 21 

is coming from the SRV seizure mode.  And what we did, 22 

I think we communicated this previously, is, we used 23 

the -- when we calculate the split fraction between 24 

a core damage scenario that leads to SRV seizure, which 25 
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was the SOARCA, kind of, model versus main steamline 1 

creep rupture, which was, really, SOARCA, but it was 2 

part of the SOARCA uncertainty evaluation, I think you 3 

had a number, like, 17 percent, or I forget exactly 4 

what it was, from the uncertainty evaluation that says, 5 

17 percent of these high-pressure cases could, 6 

potentially, lead to a main steamline rupture. 7 

So we used that in our calculation.  So 8 

obviously, 17 versus whatever the difference, you know, 9 

83 percent, would be these SRV failures.  Now, some 10 

of those might be cases where we had the SRV open prior 11 

to vessel breach.  It would include those. 12 

MR. FULLER:  It would include stochastic 13 

failures too? 14 

MR. GABOR:  Yes.  So that's why it's 15 

higher than 83 percent. 16 

MR. EZMAILI:  So in terms of the accident 17 

progression, cases between 019 and 020, they're both 18 

short-term station blackout, you have nothing, 19 

hands-off -- 20 

MR. GABOR:  They are.  Right. 21 

MR. EZMAILI:  -- so how -- 22 

MR. GABOR:  So the stochastic failures 23 

from those should not be as high as for the other ones, 24 

but what's going to dominate that will be the split 25 
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fraction based on 83 percent of all, basically, 1 

high-pressure cases going to SRV seizure. 2 

MR. EZMAILI:  In one case, you are assuming 3 

steamline break, and in the other -- 4 

MR. GABOR:  We do.  We just assume it.  5 

We don't calculate it.  And the split fraction, the 6 

probabilities, come out of the SOARCA uncertainty 7 

analysis.  From a standpoint of what's happening in 8 

containment, again, we add -- well, I'll finish off 9 

the in-vessel retention.  In these cases, 6 percent 10 

of them result in in-vessel retention.  That 6 percent 11 

isn't 0 because some of our core damage endstates 12 

actually had a FLEX pump running, it started after core 13 

damage because we depressurized, and there's some 14 

credit in that case for that FLEX pump providing makeup 15 

between core damage and vessel breach, and preventing 16 

core melt vessel breach. 17 

That's a small fraction.  You'll see that 18 

change in the next one.  Because we're not adding water, 19 

our MCCI cases all, typically, go to a dry.  I mean, 20 

obviously.  And then as far as containment breach or 21 

containment, what the release pathway is, without 22 

water, our assumptions, a little bit more prevalent 23 

than in the MELCOR analysis, are that with a dry floor, 24 

with no water added, they go to liner melt-through. 25 
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MR. EZMAILI:  And that's what we predict 1 

too.  If you have dry, you know -- 2 

MR. BASU:  Yes, it's the percent that's 3 

-- 4 

MR. GABOR:  It's percentage.  And then 5 

what we included on here for each of these core damage 6 

categories, major categories, major dominant 7 

sequences, I guess, we've actually put in the 8 

conditional containment failure probability.  I know 9 

we talked at one of our past meetings, I forget where 10 

this was at, I don't think it's in the SRM, but we did 11 

talk about the performance measures, and a potential 12 

one of interest was the CCFP, so we put it in here. 13 

And you can see, again, and this kind of 14 

goes back to Maria's presentation this morning, without 15 

getting water in the containment, the answers are just 16 

not great. 17 

MR. EZMAILI:  So that's why your results 18 

are not sensitive to MCCI, because almost all of them 19 

are -- more than 90 percent is dry, right? 20 

MR. GABOR:  Well, no, in the base case.  21 

Only in the base case. 22 

MR. EZMAILI:  Oh, okay. 23 

MR. GABOR:  So if we flip over now, we'll 24 

go to one of our -- 25 
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MR. FULLER:  I'm going back to your slide 1 

on Page 11, adding up the core damage frequencies for 2 

017, 019, and 020, so we got 5.2, about 7 times 10 to 3 

the minus 6, and you take a conditional containment 4 

failure probability to that, and you are at about 6 5 

times 10 to the minus 6, aren't you? 6 

MR. GABOR:  Yes.  Same number.  Of 7 

course.  With a dry case, that's the answer. 8 

MR. FULLER:  That doesn't argue for the 9 

continuing operation of Mark 1's. 10 

MR. SZABO:  Well, it doesn't say when the 11 

failure is.  It says that there is failure.  Remember, 12 

LERF is usually our -- it's a LERF metric, not an LRF 13 

metric, so if the failure is -- 14 

MR. GABOR:  Well, it doesn't say anything 15 

about the source terms. 16 

MR. FULLER:  CCFP times CDF is a pretty 17 

good estimate of LERF. 18 

MR. WACHOWIAK:  So remember how we setup 19 

the initiator in this.  We assumed that prior to putting 20 

in the 049 Order equipment that the CDF was 3 times 21 

10 to the minus 5. 22 

MR. FULLER:  That's what I'm trying to tell 23 

you.  Get that number down. 24 

MR. WACHOWIAK:  And when we add in the 25 
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equipment for 049, it brings it down by 75 percent to 1 

about 7.6 times 10 to the minus 6. 2 

MR. FULLER:  Correct. 3 

MR. WACHOWIAK:  So that's where we are.  4 

That's not a -- I wouldn't say that that's a realistic 5 

number for any particular plant.  It was based on that 6 

assumption from the SECY that ELAP core damage frequency 7 

was 3 times 10 to the minus 5. 8 

MR. FULLER:  Yes, now, that was an early 9 

Marty assumption, it went into 0157, but when he did 10 

his new core damage event tree, the number is lower. 11 

MR. SZABO:  Well, we can hold that to 12 

another meeting.  It's not going to change anything. 13 

 The dominant sequences will still be the dominant 14 

sequences. 15 

MR. WACHOWIAK:  The dominant sequences 16 

like that, but once again, remember, that is an 17 

assumption that came from the SECY, so we should 18 

probably list that in -- 19 

MR. FULLER:  I think you'll see also, your 20 

sequence distribution, they shift more upward toward 21 

the longer times to core damage than this; I'm thinking. 22 

MR. WACHOWIAK:  I got to think about that 23 

because the ones that get you to core damage are the 24 

ones that tend to be a little more challenging, and 25 
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the short ones are a little more challenging.  Anyway, 1 

so we'll look at those. 2 

MR. EZMAILI:  What's the difference 3 

between this slide and Slide 11? 4 

MR. GABOR:  Very little.  This Alternate 5 

2A is the case where the filtering strategy that we're 6 

employing is one of the ones Maria talked about, and 7 

that is, to have a reliable source of water, in this 8 

case, to be able to put into the RPV. 9 

MR. WACHOWIAK:  So that's all post-core 10 

damage stuff, so it shouldn't change the core damage 11 

event tree. 12 

MR. GABOR:  Right. 13 

MR. FULLER:  Okay. 14 

MR. GABOR:  And you'll see -- so that's 15 

the one we kind of highlighted.  If you go to the next 16 

one.  We talked about performance goals or figures of 17 

merit, the things that we're looking at are, and we've 18 

talked in the past meetings about these, we're looking 19 

at, for example, the latent cancer fatalities, the 20 

individual early fatalities, we're looking at the 21 

safety goal and the margin we have to the safety goal. 22 

 We are going to look, and you'll see a chart in here, 23 

we calculate what's called the max averted cost. 24 

You folks that are involved in any cost 25 
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benefit know what that means, or SAMA work.  As Rick 1 

said, at some point, I think the EPRI report will likely 2 

be able to report that max averted cost, but will not 3 

take it the next step to a full cost benefit.  That's 4 

where we have to bring in the utility cost to implement 5 

and come up with a net value there.  And I suspect 6 

that'll be in the form of an NEI summary report. 7 

And then as we just saw, we also included, 8 

as we talked in the past, that perhaps looking at the 9 

conditional containment failure probability is an 10 

indicator that we might be interested in.  So if you 11 

go to the first one, that's what we show here, and this 12 

is conditional.  Everybody in the PRA world understands 13 

this is conditional on core damage, and it's specific, 14 

as Rick pointed out, for our ELAP, specific ELAP 15 

scenario, and we're looking, as you saw, our base case 16 

was about 94 percent was the CCFP. 17 

The rest of the population are made up of 18 

all of our alternate strategies.  And as Maria kind 19 

of showed in a slightly different plot, we get a little 20 

bit more benefit out of making the water source go to 21 

the reactor vessel.  Again, like Rick said, that's 22 

post-core damage.  The advantages we see in those 23 

calculations is adding water to the vessel.  Obviously, 24 

after vessel breach, it finds its way to the core debris, 25 
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so there's really no difference from that standpoint, 1 

but it does provide some cooling in vessel and reduces 2 

our late re-vaporization source terms. 3 

It also has the potential to contribute 4 

to in-vessel retention, and you'll see that in some 5 

future plots. 6 

MR. EZMAILI:  So here, this 94 percent, 7 

this is dominated by liner melt-through. 8 

MR. GABOR:  Yes, sir.  Yes. 9 

MR. EZMAILI:  So the other cases -- 10 

MR. GABOR:  Are not. 11 

MR. EZMAILI:  Are not. 12 

MR. GABOR:  Are not. 13 

MR. EZMAILI:  What is the dominant -- 14 

MR. GABOR:  Again, the max averted cost, 15 

again, it comes from all 5000 -- each one of these is 16 

500 endstates that are quantified.  Some of those 17 

endstates, for example, are made up of hardware failures 18 

of the wetwell vent, and I have to open the drywell 19 

vent.  We all know that if we do that -- 20 

MR. EZMAILI:  So venting is included here. 21 

 This is not -- 22 

MR. WACHOWIAK:  No, venting is not a 23 

containment failure. 24 

MR. GABOR:  Is not a containment failure. 25 
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MR. WACHOWIAK:  No, no, so all of these 1 

are either liner melt-through, because things don't 2 

work, or it's a containment over-pressurization because 3 

the vents don't work, or it's a high temperature failure 4 

because we haven't cooled off the containment, but with 5 

all the water injection ones, they're probably no 6 

contribution to the over-temperature ones.  So they're 7 

all over-pressure or liner melt-through. 8 

MR. GABOR:  Well, there is a probability 9 

embedded in each of these strategies where the water, 10 

that reliable water source, was less than perfect, 11 

right? 12 

MR. WACHOWIAK:  Right. 13 

MR. GABOR:  So there is a failure 14 

probability.  So they could be dry. 15 

MR. WACHOWIAK:  You could get to a liner 16 

melt-through from failure of the water injection.  You 17 

could get to over-pressure from failure of the venting. 18 

MR. BASU:  So I'm trying to understand, 19 

Sud Basu, the nomenclature on the horizontal axis.  20 

2B is the RPV injection with -- 21 

MR. GABOR:  Cycling. 22 

MR. BASU:  -- vent cycling.  So there is 23 

venting there. 24 

MR. GABOR:  Yes. 25 
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MR. BASU:  And 2C is vent cycling and water 1 

management. 2 

MR. WACHOWIAK:  No, that doesn't 3 

necessarily mean there's vent cycling.  That means it's 4 

an alternative where vent cycling was considered as 5 

an option, however, in the containment event tree, vent 6 

cycling may have failed. 7 

MR. GABOR:  And other failures could have 8 

occurred.  The water injection may have failed.  So 9 

this is the entire -- I mean, this is basically a PRA 10 

being done on that strategy. 11 

MR. BASU:  Let me pursue this.  Forgive 12 

me.  So you said vent cycling may have failed. 13 

MR. WACHOWIAK:  Venting may have failed. 14 

MR. BASU:  Venting. 15 

MR. WACHOWIAK:  Yes. 16 

MR. BASU:  How would venting fail? 17 

MR. WACHOWIAK:  The operators may not do 18 

it.  HRA, human reliability factors into that.  The 19 

vent valve could fail. 20 

MR. BASU:  So, okay, if you take that 21 

approach, it's as if there's no venting. 22 

MR. GABOR:  Sure.  Sure. 23 

MR. BASU:  So I'm looking at 2B, 2C, and 24 

2D, so one is just RPV injection, the second one is 25 
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RPV injection with water management, and the third one 1 

is RPV injection with water management.  No venting, 2 

because it failed. 3 

MR. GABOR:  Yes. 4 

MR. WACHOWIAK:  Well, the reason that 5 

there's a containment failure contribution here is 6 

because either the water injection failed or because 7 

the venting failed.  So those two sets of sequences 8 

summed together end up being this contribution. 9 

MR. BASU:  Oh, okay.  So this is the CCFP 10 

because -- 11 

MR. WACHOWIAK:  The strategy didn't work. 12 

MR. BASU:  Didn't work.  Water management 13 

did not work so you have 0.29. 14 

MR. EZMAILI:  There was not enough time. 15 

 If 70 percent of your core damage is from short station 16 

blackout, right, short-term station blackout, then you 17 

just don't have the time, right? 18 

MR. GABOR:  Well, that wouldn't affect 19 

venting, that wouldn't affect your ability to get a 20 

water source later, before containment breach, or 21 

before vessel breach, let's say, so there is a high 22 

likelihood, since the strategy itself is to develop 23 

a reliable makeup source that can operate after core 24 

damage, there is a time window there, granted, between 25 
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core damage and, say, vessel breach, where we have that 1 

water injected, and it provides cooling, so it could 2 

result in in-vessel retention. 3 

MR. EZMAILI:  So if I'm looking at CD-019 4 

and 020, which is 70 percent, right, you're going to 5 

go to -- doesn't matter what you do, you're going to 6 

go to over-pressure failure or vent -- 7 

MR. GABOR:  No. 8 

MR. EZMAILI:  No? 9 

MR. GABOR:  Not if I have a vent and not 10 

if I have a water source. 11 

MR. BASU:  Okay.  So one more try to 12 

understand this chart here.  Base case, which is purely 13 

venting, right? 14 

MR. GABOR:  Excuse me? 15 

MR. BASU:  Base case is venting. 16 

MR. GABOR:  No, it's liner melt. 17 

MR. BASU:  No, no, but it's venting. 18 

MR. SZABO:  Well, what he's saying is, the 19 

only strategy you have is venting. 20 

MR. GABOR:  Correct. 21 

MR. BASU:  The only strategy there is 22 

venting and it did not work so you have a CCFP of 0.94. 23 

MR. GABOR:  Correct. 24 

MR. WACHOWIAK:  Well, yes.  It's -- 25 
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MR. BASU:  Case 2B. 1 

MR. WACHOWIAK:  If you remember base case, 2 

94 percent was liner melt-through, so in-vessel 3 

retention didn't work, so 94 percent is liner 4 

melt-through.  So the venting is almost irrelevant in 5 

that scenario. 6 

MR. BASU:  Right. 7 

MR. WACHOWIAK:  Okay. 8 

MR. BASU:  So you have the venting case, 9 

but it did not work, leading to liner melt-through, 10 

is 94 percent.  Case 2B, also, venting did not work. 11 

MR. WACHOWIAK:  A portion of that is 12 

venting did not work. 13 

MR. GABOR:  But when we put water on to 14 

-- 15 

MR. BASU:  If the water worked. 16 

MR. GABOR:  A significant portion put 17 

water on to avoid liner melt-through. 18 

MR. BASU:  Okay.  So that's what's giving 19 

you 29 percent. 20 

MR. GABOR:  Yes.  And what's left here -- 21 

yes, exactly. 22 

MR. SZABO:  I guess what's curious to me, 23 

these weren't exact, like, the same lengths.  I feel 24 

like if you're cycling venting, don't you just 25 
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inherently have a larger probability of failure, you 1 

know? 2 

MR. EZMAILI:  This is preventing liner 3 

melt-through.  So that's why there's no variation 4 

between -- 5 

MR. GABOR:  Well, we're preventing it by 6 

a water source, a reliable water source. 7 

MR. WACHOWIAK:  That's a good question.  8 

We go back to what Doug put into the probabilities here 9 

and see if we have a different failure probability of 10 

the vent valve due to the cycling.  There may be, but 11 

it may be dominated by operator action, and you wouldn't 12 

see very much, but -- 13 

MR. SZABO:  Yes, I mean, it might be 14 

something we don't see in a bar graph. 15 

MR. WACHOWIAK:  Right.  We can check to 16 

see if that failure mode is changed by the increased 17 

demand on the valve.  But thinking in my head, going 18 

from one demand on the valve to ten demands on the valve 19 

is probably not going to change that by very much, but 20 

we can see if that -- but those are the types of things 21 

that we would expect to be in the underlying fault trees 22 

that go into the analysis. 23 

MR. BUNT:  So in simple terms, we're 24 

primarily saying that, if you get no water, you're 25 
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dominated by the 94 percent.  If I get water in the 1 

vessel, it's a little bit better than getting water 2 

in the drywell because you're able to retain stuff in 3 

the vessel, and that's probably -- 4 

MR. GABOR:  We can probably move on.  5 

We'll get there.  We'll get to that. 6 

MR. WACHOWIAK:  And then, of course, the 7 

last two bars there, because of the figure of merit 8 

being conditional containment failure probability, 9 

adding a filter doesn't do anything to that, so you 10 

wouldn't expect that to be any different. 11 

MR. GABOR:  Okay.  The next chart, we can 12 

go through quick, I mean, it's the same shape.  It's 13 

just a different figure of merit.  It's the latent 14 

cancer risk and the early fatality risks, and it follows 15 

the same trends for the same reasons we've just been 16 

discussing. 17 

MR. EZMAILI:  Okay.  I just have, 18 

actually, a question on this one.  You're saying that 19 

your latent cancer and prompt fatality are the same? 20 

MR. GABOR:  No.  Early fatality is the 21 

problem.  The red. 22 

MR. EZMAILI:  Early fatality -- 23 

MR. GABOR:  Yes, they're not the same. 24 

MR. EZMAILI:  -- and latent cancer 25 
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fatality, in terms of the probability, are -- 1 

MR. WACHOWIAK:  This is a relative chart. 2 

 The blue is scaled to the blue; the red is scaled to 3 

the red.  So we calculated absolute values for all 4 

those, but on this particular chart, it's relative to 5 

the base case. 6 

MR. GABOR:  It's relative to no water. 7 

MR. EZMAILI:  Oh, okay.  So that doesn't 8 

mean that this is -- you know, in terms of probability, 9 

there could be orders of magnitude difference between 10 

the two, but you are -- 11 

MR. WACHOWIAK:  Yes. 12 

MR. EZMAILI:  Got it. 13 

MR. WACHOWIAK:  To see them on the chart, 14 

we did it this way. 15 

MR. EZMAILI:  To confuse us. 16 

MR. WACHOWIAK:  No, no, not to confuse you, 17 

to see it on the chart, and remember, right now, we're 18 

using our temporary simplified offsite consequence 19 

model. 20 

MR. GABOR:  Yes, when we -- 21 

MR. WACHOWIAK:  The absolute values will 22 

change when we use the other one. 23 

MR. BASU:  So at some point you will be 24 

actually discussing the numbers -- 25 
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MR. GABOR:  Yes. 1 

MR. BASU:  -- rather than -- 2 

MR. GABOR:  The relative. 3 

MR. BASU:  -- relative. 4 

MR. SZABO:  Sorry, Jon, did you want to? 5 

MR. BARR:  Yes.  I assume the early 6 

fatality risk is using a 10-mile area and for latent 7 

cancer fatality, is it 10 or 15? 8 

MR. GABOR:  Time to phone a friend.  If 9 

that's the standard, I know the 50, I thought, for 10 

latents, was the standard, but if that's the standard, 11 

I mean, the model being used is one, very typical, that 12 

we would use in a SAM analysis, so if that answers -- 13 

MR. BARR:  It just helps, any time you see 14 

a risk, you know, what area it's being -- 15 

MR. GABOR:  Sure.  But we'll get that for 16 

you. 17 

MR. EZMAILI:  You do get early.  You do 18 

get some early fatalities, right? 19 

MR. GABOR:  Yes. 20 

MR. WACHOWIAK:  The other thing to 21 

remember with this chart, so it's the same basic shape 22 

as the conditional containment failure probability one, 23 

but that was only the cases where the containment had 24 

failed.  These include the consequences of the 25 
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containment failure cases and the containment success 1 

cases, so successful venting is included in these 2 

graphs.  So the consequence is summed over all of the 3 

core damage cases, not just the containment failure 4 

cases. 5 

MR. GABOR:  Yes, that's a good point.  And 6 

what's significant about -- well, we'll hold that until 7 

the next chart.  The next one focuses, again, it's the 8 

risk, it's the latent cancers and the early fatality 9 

risk, and again, it's also normalized to the base case. 10 

 But here, what we're focusing on are, kind of, two 11 

things.  The left two brackets are looking at just 12 

simply taking the base case and adding a large filter 13 

to it, not putting water on debris. 14 

We talked a lot this morning about it, 15 

everybody says, oh, yes, we all know that you got to 16 

add water to the containment, this just shows you that 17 

just having that filter doesn't avoid the liner melt, 18 

the high temperature failures, and the things that 19 

really cause the consequences. 20 

The right three are kind of focusing in 21 

on the difference between Case 3A for us, which is just 22 

maintaining -- have the vent and we have makeup to the 23 

drywell floor.  And you can see the reduction, again, 24 

from the base case.  And then if we, on top of that, 25 
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on the water injection, now we add a small and a large 1 

filter, you can see very little further reduction 2 

because the major benefit that we got from a consequence 3 

perspective came by preventing the high temperature 4 

failures, preventing the liner melt-through, and the 5 

consequences were only slightly reduced by the filter. 6 

MR. BASU:  So I think I understand, Jeff, 7 

what you're saying.  Just to be sure, here, we're 8 

talking about the cancer risk? 9 

MR. GABOR:  Yes. 10 

MR. BASU:  And the prompt fatalities. 11 

MR. GABOR:  Yes. 12 

MR. BASU:  These are dependent on the 13 

release.  And what you're saying is, the filter, which 14 

I presume at the wetwell end -- 15 

MR. GABOR:  Actually, our modeling has the 16 

filter covering both. 17 

MR. BASU:  Both. 18 

MR. GABOR:  Both. 19 

MR. BASU:  And that filter is not doing 20 

anything? 21 

MR. GABOR:  Well, it's a slight reduction. 22 

MR. BASU:  Very slight. 23 

MR. WACHOWIAK:  So what we get from this 24 

-- 25 
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MR. BASU:  Yes, very slight. 1 

MR. SZABO:  Well, it's slight, relative 2 

to the base case.  It's all about how you -- you know, 3 

once again, without -- 4 

MR. WACHOWIAK:  So what we're seeing from 5 

this is that the offsite consequence risk is dominated 6 

by the cases where the containment actually failed.  7 

Where the containment was vented, the natural scrubbing 8 

of the containment got some reduction, adding the filter 9 

got a lot more reduction, however, even without more 10 

reduction from the filter, the consequence contribution 11 

from that is still very small compared to the 12 

containment failure bins. 13 

MR. BASU:  Got you.  Okay. 14 

MR. WACHOWIAK:  So what we see here is 15 

that, if we go to a consequence metric, it's dominated 16 

by actual failure of the containment.  And the thing 17 

that we do that prevents the failure of the containment 18 

is adding water.  And all the rest of the stuff we do 19 

with the venting is in the margins of those cases that 20 

don't have much consequence. 21 

MR. GABOR:  Okay.  Let's skip -- sorry, 22 

Bill? 23 

MR. RECKLEY:  I was going to try, because 24 

they told me -- Bill Reckley, in running the base case 25 
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in these assumptions, is an inherent in this that the 1 

current state is you cannot add water or do you assume 2 

there's some probability now, without doing any plant 3 

modifications, that you'd be able to add water, and 4 

then later on, are you going to, when we talk in future 5 

meetings, kind of, describe the difference between 6 

where we are now and where we would be after a plant 7 

modification, or are you generally saying, without a 8 

plant modification, the chances of adding water now 9 

is, basically, zip? 10 

MR. BUNT:  In real terms, the probability 11 

of adding water now is not zilch. 12 

MR. GABOR:  Yes, and I think that bears 13 

out in the quantification, that there is some water 14 

being credited in the base case. 15 

MR. WACHOWIAK:  Let's see, drywell 16 

over-pressure, there are very small probability 17 

sequences, but they are non-existent, so there must 18 

be something there, and I can't tell you what 19 

contribution -- 20 

MR. FALLON:  Did you guys take credit for 21 

the re-surfacing of water on the floor? 22 

MR. WACHOWIAK:  Yes. 23 

MR. FALLON:  So that might be the water 24 

you're adding right off the bat. 25 
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MR. WACHOWIAK:  I don't think that's what 1 

causing these -- 2 

MR. SZABO:  Well, why don't you guys take 3 

that back and -- 4 

MR. GABOR:  From what he says, the answer 5 

is yes, but I can't tell you how much. 6 

MR. RECKLEY:  Going back to the SECY paper, 7 

we assumed that there was some probability of adding 8 

water and re-credited B.5.b, you know, the industry's 9 

response was, we probably over-credited B.5.b, so 10 

that's -- 11 

MR. GABOR:  I think there's some.  We'll 12 

have to get back to you with that quantification and 13 

what it is. 14 

MR. RECKLEY:  Okay. 15 

MR. WACHOWIAK:  Yes, and since we're 16 

considering all initiators with this, like seismic 17 

cases, and things like that, there may be some things 18 

with the initiator that reduce that credit, but I don't 19 

know.  We'll get back to you. 20 

MR. GABOR:  Okay.  Skip that one, because 21 

the same information's on this one.  So this one's got 22 

a lot of things going on. 23 

MR. WACHOWIAK:  Twenty-one? 24 

MR. GABOR:  Twenty-one.  The first thing 25 
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to look at here is the bottom bar, the green, if it 1 

looks kind of green.  It's a little greener on your 2 

chart, but what that's showing is where the core debris 3 

is located, and the only point we're making on this 4 

case is that, in those cases where our new system, our 5 

new reliable makeup system, when that system is actually 6 

directed to the RPV, it does have the potential for 7 

this in-vessel retention. 8 

So in those cases, if the vessel was 9 

de-pressurized between the time of core damage and 10 

vessel breach, we do give a probability, we give some 11 

credit, for -- as that pressure comes down and that 12 

injection dumps into the RPV, it can actually keep the 13 

debris in-vessel. 14 

So the kind of takeaway from that is, there 15 

are times when having that injection source, that 16 

reliable injection source, focused in on the RPV, can 17 

help maintain the core debris inside the vessel.  The 18 

rest of the charts on here show you things like, for 19 

each of those alternatives, what the contribution is 20 

from X vessel liner melt, and this kind of matches up 21 

with those previous curves, where, if we just kind of 22 

looked at the red parts, we'd go back to that CCFP kind 23 

of chart.  It would look like that. 24 

The next one shows that, as Rick pointed 25 
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out, there still is, even with the strategy, a 1 

contribution from X vessel over-pressure failure.  And 2 

then lastly, it shows that there is a contribution for 3 

the cases where the debris is X vessel, if there's 4 

successful venting of containment. 5 

So again, it highlights that injection into 6 

the RPV has the potential that it could actually retain 7 

vessel inside the reactor -- retain the core debris 8 

inside the vessel.  And then again, it shows, as the 9 

other charts did, there still is a residual risk coming 10 

from, even if I add water, it didn't work, and I had 11 

liner melt-through, or other over-pressure failure. 12 

Okay.  The next chart, again, I know they 13 

all look the same, I promise this is the last one, but 14 

this one where we did the comparison, again, relative 15 

to the base case.  We looked at more of a cost parameter. 16 

 So this is the typical MACR, or max averted cost risk, 17 

that we all calculate as part of license renewal and 18 

SAM analysis, again, relative to the base. 19 

So what's left here is kind of the residual 20 

part.  So again, you can see that 70 percent of that 21 

cost is removed, basically, for these water strategies 22 

that we've identified.  And that'll become much more 23 

important when we put absolute values on it, and when 24 

we compare it against the implementation costs of each 25 
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of these strategies, but this is like a preliminary 1 

first look at how the numbers -- the relative comparison 2 

and the numbers. 3 

And then, finally, the way we're 4 

proceeding, as Rick pointed out, we've got the Peach 5 

Bottom max input.  We're going to rerun all of our 6 

calculations with the Peach Bottom site input that you 7 

provided to us on the disc.  We're in the process of 8 

duplicating the 5000 cases for a Mark 2.  Our Mark 2 9 

analysis, I know we're not spending a lot of time today 10 

on it, is going to follow, pretty closely, sounds like 11 

you're in the same boat, the structure of the core damage 12 

tree and containment tree we developed for the Mark 13 

1. 14 

The biggest, probably the most 15 

significant, change will be for the Mark 2, we'll 16 

address the potential for pool bypass.  And we've 17 

talked about debris.  Ed brought up, or we had talked 18 

about potentially, I think in past presentations, we 19 

broke all the six Mark 2's into three categories from 20 

a consequence perspective. 21 

And if you recall from that past 22 

discussion, there was one where debris would enter a 23 

lower pedestal region where it was filled with concrete, 24 

there was one where debris would enter the lower 25 
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pedestal region that was filled with water, and there 1 

was a third case where debris would not penetrate the 2 

drywell floor based on the design of the plant, and 3 

the drain lines, and all that. 4 

So we're likely going to have to address 5 

those three, kind of, that three, which will cover all 6 

the Mark 2 designs.  We, obviously, are going to plan 7 

to do a significant number of sensitivity analysis. 8 

The next chart is our, kind of, first cut 9 

at looking at the kind of sensitivities that we might 10 

want to consider.  Thanks to Ed Fuller, we'll be looking 11 

at sensitivities to the ELAP frequency.  We'll be 12 

looking at FLEX equipment reliability.  We'll be 13 

looking at a lot of sensitivities around the human error 14 

probabilities, both for FLEX, the water injection, how 15 

effective for our water management strategies and for 16 

our vent control. 17 

We also added on there that vent control 18 

during in-vessel phase, we may look at some different 19 

venting.  I mean, you guys have looked at it, you 20 

haven't found a lot of sensitivity to it, but we'll 21 

probably do the same.  Phenomenonologically, we're 22 

going to look a little bit at the split between those 23 

main steamline and SRV -- steamline rupture versus SRV 24 

seizure. 25 
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Like I said, our current split fractions 1 

are based on the SOARCA uncertainty evaluation, we're 2 

going to vary that to see how it affects the overall 3 

result.  That in-vessel retention, we're going to look 4 

at, you know, change the credit that we give for that 5 

when we're able to actually flood the RPV from the time 6 

of core damage up to vessel breach.  We can change that 7 

probabilistically and see the impact. 8 

Again, we can easily change the degree of 9 

core concrete attack assumption.  Again, when you build 10 

these things into the probability tree, it's easy enough 11 

to change a split fraction, push a button in Excel, 12 

and re-quantify the tree.  Drywell shell failure 13 

probabilities, we can look. 14 

And then on the max averted cost risk 15 

numbers, we can look at things like the dollars per 16 

person-rem averted, and we can look at the discount 17 

rate.  Those are typical sensitivities we include in 18 

the license renewal SAM analysis.  You always ask for 19 

them; we always include them.  And again, it just gives 20 

you an idea of how robust your result is. 21 

MR. FULLER:  This is Ed Fuller.  22 

Significant by its absence is re-vaporization rate of 23 

cesium hydroxide. 24 

MR. GABOR:  Well, Rick was looking for 25 
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phenomenonological things to look at, so that's a good 1 

one.  I think we're using the, kind of, standard chem 2 

absorption percentages and how that affects the 3 

re-vaporization, so I'm sure there's probably -- 4 

MR. FULLER:  Well, you ran a sensitivity 5 

on the fraction of cesium hydroxide.  That's cesium 6 

molybdate.  A fraction of cesium that's cesium 7 

molybdate. 8 

MR. GABOR:  Right. 9 

MR. FULLER:  And right now, they recommend 10 

0.7. 11 

MR. GABOR:  Which is what we use. 12 

MR. FULLER:  Yes. 13 

MR. GABOR:  So good suggestion, Ed.  We'll 14 

take all the suggestions you want. 15 

MR. FULLER:  Because in the MELCOR, I don't 16 

think they have a very high fraction of cesium hydroxide 17 

at all. 18 

MR. GABOR:  Yes.  Okay.  Go ahead. 19 

MR. EZMAILI:  I have a question.  So in 20 

your Slide 21, what it tells me is that on the average, 21 

about 50 percent of the time, we really -- you know, 22 

venting is not an issue, because you either have 23 

in-vessel retention or you have failed the containment, 24 

right? 25 
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MR. GABOR:  In-vessel retention, I have 1 

to vent.  I still don't have heat removal, because if 2 

I don't do it, I'll fail the containment, so I have 3 

to vent in an IVR. 4 

MR. EZMAILI:  Okay. 5 

MR. GABOR:  Okay? 6 

MR. BASU:  Jeff, I have a question on -- 7 

MR. GABOR:  And that was all we had, right? 8 

MR. BASU:  -- Slide 22 if you go on back. 9 

MR. GABOR:  Twenty-two. 10 

MR. BASU:  Twenty-two. 11 

MR. GABOR:  Cannot get a break. 12 

MR. FULLER:  Is that the one you tried to 13 

skip? 14 

MR. GABOR:  No, I just said it looked the 15 

same shape as everything else. 16 

MR. BASU:  Slide 22. 17 

MR. GABOR:  Yes. 18 

MR. BASU:  So am I reading it correctly, 19 

you have a drywell water addition of water management 20 

-- 21 

COURT REPORTER:  Sir, I need you to speak 22 

more loudly. 23 

MR. BASU:  So you have drywell water 24 

addition, or water management, however you want to 25 
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characterize that.  In that situation, whether you have 1 

small filter or large filter, it really doesn't do 2 

anything?  Is that how I'm reading that chart? 3 

MR. GABOR:  Correct. 4 

MR. WACHOWIAK:  To that figure of merit, 5 

because that figure of merit is based on what is the 6 

MACR based on.  Is it the consequence risk or is it 7 

the -- 8 

MR. GABOR:  No, the cost of the MACR comes 9 

from both an onsite/offsite dose contribution, and an 10 

onsite/offsite cost consideration. 11 

MR. WACHOWIAK:  Right.  So the things that 12 

dominate that figure of merit are the containment 13 

failure sequences. 14 

MR. BASU:  Sure.  Sure. 15 

MR. WACHOWIAK:  So the containment failure 16 

sequence gives you this much of the bar, and then the 17 

vent successful gives you this much of the bar, and 18 

changing the type of -- or adding a filter only affects 19 

that small percentage of that whole bar. 20 

MR. BASU:  But this is the averted cost. 21 

MR. WACHOWIAK:  Yes. 22 

MR. BASU:  So in that cost -- you know, 23 

the cost of the filter will come in. 24 

MR. GABOR:  The delta. 25 
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MR. WACHOWIAK:  Maximum averted cost. 1 

MR. GABOR:  No, this isn't the delta.  2 

This is the max averted cost risk, so it's between that 3 

value and 100 percent is the averted. 4 

MR. WACHOWIAK:  The cost of reducing the 5 

risk to zero. 6 

MR. SZABO:  Just call it benefit.  7 

Probably much -- the cost reduction. 8 

MR. GABOR:  The delta is the, yes, cost 9 

reduction. 10 

MR. BASU:  Okay. 11 

MR. WACHOWIAK:  It's a tough one to 12 

understand. 13 

MR. GABOR:  But again, when we're able to 14 

use the absolute values, I'm sure we'll -- maybe some 15 

of this will be clearer. 16 

MR. SZABO:  All right.  I'm just going to 17 

open it up to the phone lines now, if anyone has any 18 

comments on the phone.  Closing remarks, I guess.  19 

Anyone in the room before I go through the takeaways 20 

real quick?  All right.  So takeaways from this 21 

morning, once again, it's these letters.  We will work 22 

on finalizing the letter, hopefully, by the end of the 23 

next week. 24 

We're going to send Steve Kraft with Lesa 25 
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Hill on CC, the drawings that we're kind of expecting 1 

to be filled out by the BWR Owners Group.  That's the 2 

plant-specific information. 3 

MR. BUNT:  Are we anticipating something 4 

early in the week next week to review before the final 5 

on Friday? 6 

MR. SZABO:  We were going to -- we can do 7 

that.  I mean, I was just going to send it to you guys, 8 

if you have any questions, you can contact me and we 9 

can setup a phone call.  In relation to the cost 10 

information, you guys are going to be sending in a 11 

letter.  I'll talk to Steve about the exact detail in 12 

relation to how detailed it needs to be. 13 

Just going over this afternoon, industry 14 

is going to go back over the MELCOR matrix to determine 15 

the MAAP and kind of map that to their risk, a 16 

suppression pool temperature between 0 to 12 hours from 17 

us.  We'll get you, NRC will send a full set of matrix 18 

sometime in the future, you know, of a matrix when we 19 

can. 20 

We will have a technical discussion in the 21 

future on how much water is needed in the drywell.  22 

As I said, we're going to go back and talk about that, 23 

and we'll set that up for a future meeting.  Also, I'm 24 

aiming for the end of May, hopefully, for another public 25 
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meeting, but this is the one that's going to at least 1 

focus on the EPG/SAG Rev 3, so most of it will be closed. 2 

As I said, as much as we can, I'll try and, 3 

depending on how much we want to spend, try and get 4 

like an hour or two, some of the other stuff that could 5 

be public, just in the morning. 6 

MR. BUNT:  On that one, you're going to 7 

send out preliminary dates to us so we make the right 8 

people are available. 9 

MR. SZABO:  Yes.  That's why I said end 10 

of May, you know.  And then I have industry going back 11 

to find out exactly about what the status -- the base 12 

case is in relation to the probability of water on the 13 

floor post-core damage.  We know it's not 0.  It's more 14 

of why. 15 

MR. BASU:  And I think the industry 16 

expressed an interest in an update of event tree. 17 

MR. GABOR:  Yes. 18 

MR. SZABO:  Yes.  So I will go back and 19 

figure out when we -- as I said, that might be in the 20 

early part of the late-May meeting.  We might just say, 21 

you know, not try and use the whole meeting for it, 22 

but just try and get the information out, if not, just 23 

by email earlier. 24 

MR. GABOR:  Okay.  We can do a phone call? 25 
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MR. SZABO:  Yes.  All right.  Does anyone 1 

else have anything that I missed? 2 

MR. EZMAILI:  I have a question.  So for 3 

Mark 2, you are doing Mark 2 right now? 4 

MR. GABOR:  We are just starting. 5 

MR. EZMAILI:  Okay.  So I know that you 6 

are going to ask for more information, but I just want 7 

to clarify.  So in terms of water management, I don't 8 

see any major difference between Mark 1 and Mark 2's, 9 

right?  I mean, what you are going to do is that probably 10 

traveled some water just to build up some water, and 11 

what are your assumptions about the upper head lifting? 12 

 Are you considering those are just the way you did 13 

it in -- 14 

MR. GABOR:  Yes.  At this point, I think 15 

we would stick with the SOARCA kind of model.  I mean, 16 

the geometry is a little different, but nonetheless, 17 

it's still kind of the same, I think, phenomena, so 18 

we would probably use that. 19 

MR. EZMAILI:  At certain design -- you 20 

know, 30 percent design pressure, it's going to life 21 

over-pressure? 22 

MR. GABOR:  Well, we do the 80 pounds, or 23 

whatever the SOARCA model shows.  I wasn't currently 24 

planning to modify that. 25 
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MR. EZMAILI:  What about the 1 

over-temperatures?  The one that -- 2 

MR. GABOR:  Probably the same. 3 

MR. EZMAILI:  Same thing? 4 

MR. GABOR:  Probably the same.  Again, 5 

that only affects our base cases, mostly, because we 6 

-- you know, a successful filtering strategy for us 7 

will be one where we have the water, you know, where 8 

we add water to it to help avoid that, and we vent. 9 

MR. WACHOWIAK:  But we do have to consider 10 

that the Mark 2 lip on the downcomers goes away when 11 

the core comes out on the floor, so there may be a little 12 

difference on it. 13 

MR. GABOR:  The water management takes on 14 

a little different character for that reason. 15 

MR. EZMAILI:  I understand. 16 

MR. GABOR:  I think we should, you know, 17 

obviously, in the future, we need to dig deeper on the 18 

Mark 2's. 19 

MR. SZABO:  Yes, we might.  Who knows, 20 

maybe we'll have two days at the end of May.  And as 21 

I said, we'll figure it out and make sure that we can 22 

meet all of our schedules. 23 

MR. BUNT:  Aaron, another was, I think we 24 

were going to discuss about steering committee 25 
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discussion on the water strategy. 1 

MR. SZABO:  Oh, yes.  Thank you.  I have 2 

that written down.  I will make sure to touch base with 3 

our management and try and get that on the Joint Steering 4 

Committee.  And I can't promise -- 5 

MR. BUNT:  Just their awareness. 6 

MR. SZABO:  Yes.  Thank you, everyone, for 7 

your time. 8 

(Whereupon, the meeting in the above-entitled matter was 9 

concluded at 4:26 p.m.) 10 
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