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UNITED STATES OF AMERICA 1 

NUCLEAR REGULATORY COMMISSION 2 

+ + + + + 3 

PUBLIC MEETING TO DISCUSS CONTAINMENT VENTILATION 4 

(FILTERING STRATEGIES RULEMAKING) OF BOILING WATER 5 

REACTORS WITH MARK I AND MARK II CONTAINMENTS 6 

+ + + + + 7 

WEDNESDAY, 8 

AUGUST 14, 2013 9 

+ + + + + 10 

ROCKVILLE, MARYLAND 11 

+ + + + + 12 

  The public meeting convened at the Nuclear 13 

Regulatory Commission, Three White Flint North, 14 

Room 8-A28, 11601 Landsdown Street, at 9:00 a.m., Joan 15 

Olmstead, Facilitator, presiding. 16 

NRC STAFF PRESENT: 17 

 AARON SZABO, NRR, Facilitator 18 

 SUDHAMAY BASU, RES 19 

 ROBERT DENNIG, NRR 20 

 JOHN LANE, RES 21 

 MARTY STUTZKE, RES 22 
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Discussion on Activities Related to the Containment 3 
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 P-R-O-C-E-E-D-I-N-G-S 1 

 9:00 a.m. 2 

  MR. SZABO:  Hi, I'm Aaron Szabo, project 3 

manager within Office of Nuclear Reactor Regulation for 4 

the Containment Ventilation Boiling Water Reactors with 5 

MARK I and MARK II Containment Rulemaking, or the 6 

Filtering Strategies Rulemaking, for short. 7 

  This is a public meeting to discuss 8 

essentially the event trees for core damage frequency 9 

as well as the accident progression, as well as some 10 

MELCOR matrix information. 11 

  Just as a quick background, general 12 

information, the people on the phone, this is being 13 

recorded, just to let you know.  I will try and repeat 14 

this as much as possible when people on the phone wish 15 

to talk and remind everyone.  We are in the midst of 16 

setting up the GoToMeetings.  We've been having some 17 

technical issues.  Hopefully we'll be able to resolve 18 

that shortly. 19 

  Also, slides for this event, all the 20 

presentation material should be publicly available 21 

shortly.  We were working on this until rather later 22 

and with the administration time just to set everything 23 

up, it just takes a little time.  But that will also 24 

be included in the meeting summary that will be developed 25 
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for this meeting. 1 

  In relation to your exit, so you know, 2 

there's the elevators there.  Looks like the fire 3 

emergency exit is that way.  When you go out, if anyone 4 

needs to go to the bathroom, let someone on the NRC go. 5 

 It's around the corner.  We're supposed to escort you. 6 

 So just as an FYI for that. 7 

  What it's mainly going to be the Office of 8 

Research discussing today, specifically John Lane, Marty 9 

Stutzke and Sud Basu.  We're going to make presentation 10 

and then EPRI or ERIN, however you want to -- 11 

  PARTICIPANT:  EPRI. 12 

  MR. SZABO:  Okay.   13 

  (Laughter.) 14 

  MR. SZABO:  I know they're going to make 15 

presentation.  As this is being recorded, I do ask that 16 

you just state your name before you say anything just 17 

so when we -- if anyone decides to go through the 18 

recording they're not trying to figure out who's speaking 19 

just by the tone of their voice. 20 

  If you've not registered, please make sure 21 

to register in the front.  And I think we're going to 22 

just give this another minute or two until we get the 23 

slides up and running.  And thank you for your patience, 24 

and hopefully today will be a very productive meeting. 25 
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 Hopefully the Webinar works this time.  We switched 1 

computers. 2 

  And I guess we at the table in the room can 3 

introduce ourselves since we have some time now.   4 

 Like I said, I'm Aaron Szabo. 5 

  MR. LANE:  I'm John Lane, Office of 6 

Research. 7 

  MR. STUTZKE:  Yes, I'm Marty Stutzke, the 8 

senior technical advisor for the PRA technologies in 9 

the Office of Research. 10 

  MR. FULLER:  I'm Ed Fuller (phonetic), the 11 

senior technical advisor for severe accident phenomena, 12 

code development and accident analysis in the Office 13 

of Research.  See, mine's longer than yours. 14 

  (Laughter.) 15 

  TRUE:  I'm Doug True (phonetic) from ERIN. 16 

  MR. McCOVIAK:  Rick McCoviak (phonetic) 17 

from EPRI. 18 

  MR. GABER:  Jeff (phonetic) Gaber from 19 

ERIN. 20 

  MR. HONNAKY:  Dennis Honnaky (phonetic), 21 

GE Hitachi. 22 

  MR. LUK:  Ah Ju Luk (phonetic), Office of 23 

Nuclear Reactor Regulation, NRC. 24 

  MR. SULKOWSKI:  David Sulkowski 25 
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(phonetic), Office of General Counsel. 1 

  MR. PARKER:  Tom Parker (phonetic), Xcel 2 

Energy. 3 

  MR. BUNN:  Randy Bunn (phonetic), Southern 4 

Nuclear. 5 

  MR. BASU:  Sud Basu, Office of Research. 6 

  MR. DENNIG:  Bob Dennig, NRR. 7 

  MR. SARPINO:  And Alan Sarpino (phonetic). 8 

  PARTICIPANT:  (Inaudible) Office of 9 

Research. 10 

  MR. BELL:  Jerome Bell (phonetic), 11 

Containment Ventilation Grants, Office of Nuclear 12 

Reactor Regulation. 13 

  MR. PANETTI:  Ken Panetti (phonetic), from 14 

the Containment Innovation Branch also. 15 

  MR. FELLEN:  Bob Fellen (phonetic), DT 16 

Energy. 17 

  MS. FARTHING:  Terri Farthing (phonetic), 18 

GE Hitachi.  Also PM for the Fukushima Response 19 

(Inaudible). 20 

  MR. SUHMAZE:  Shane Suhmaze (phonetic), 21 

(Inaudible) Energy. 22 

  MR. GUNTER:  Paul Gunter (phonetic), NR 23 

(phonetic) Nuclear. 24 

  MR. RECKLY:  Bill Reckly (phonetic), NRR, 25 
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(inaudible) Lessons Learned. 1 

  CASTLEMAN:  Pat Castleman (phonetic), 2 

Commissioner Sphinicky's (phonetic) office. 3 

  PARTICIPANT:  (Inaudible), ACIS 4 

(phonetic), NRC. 5 

  MR. SZABO:  And I just noticed -- on the 6 

phone, I'm sorry, we're going to try and make sure anyone 7 

who's speaking is as close to the Share Phone as possible. 8 

 So and we'll make sure that the presenters sit closer 9 

to it, but unfortunately this room, although it's brand 10 

new, was not mic'ed with multiple mics for the Share 11 

Phone.   12 

  PARTICIPANT:  Aaron, are there any handouts 13 

for this meeting? 14 

  MR. SZABO:  I printed out 10.  I was not 15 

expecting such a large group.  I can go print out more. 16 

  17 

  PARTICIPANT:  We have 10 copies over  18 

there -- 19 

  MR. SZABO:  Yes. 20 

  PARTICIPANT:  -- of what we sent. 21 

  MR. SZABO:  But everything will be publicly 22 

available.  It's in the midst of being processed through 23 

ADAMS (phonetic) right now.  And I can make sure to send 24 

that to you as well.  And I was going to send that out 25 
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to everyone who was on the meeting notice as well as 1 

the meeting summary -- sorry, and the sign-in sheet.  2 

But I can -- I'll make some copies.  You don't mind if 3 

I (inaudible) real quick? 4 

  PARTICIPANT:  My copy? 5 

  MR. SZABO:  Yes. 6 

  PARTICIPANT:  No.   7 

  PARTICIPANT:  Yes.  Yes, because I'd like 8 

to see that and also comment.   9 

  MS. BUMMOCK:  Are people online supposed 10 

to identify themselves as well as staff people?   11 

  MR. SZABO:  If you've not signed up for the 12 

Webinar, you know, we have another couple minutes.  13 

Sure, we can -- if we have people on the phone. 14 

  MR. SALISBURY:  Hi, I'm Ryan Salisbury 15 

(inaudible). 16 

  MS. BUMMOCK:  I don't know.  I can't see 17 

the numbers to register.   18 

  MR. SZABO:  If you send an email to 19 

aaron.szabo@nrc.gov, my away message will send you the 20 

information for the GoToMeeting. 21 

  MS. BUMMOCK:  Well, you see the problem is 22 

I don't have a computer. 23 

  MR. SZABO:  Oh, okay.  Well, Mary 24 

(inaudible), I know you're on the line.  So if there's 25 
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anyone else who's on who's -- and it looks --  1 

  MS. BUMMOCK:  Okay.  My name is Ruth 2 

Bummock (inaudible).  Thank you. 3 

  MR. SZABO:  Sorry, Ruth.  Okay.  Well, 4 

that's fantastic.  We'll start the meeting and I 5 

apologize to everyone.  Won't be the last meeting. 6 

  (Laughter.) 7 

  PARTICIPANT:  Sorry, guys.  It's not my 8 

computer.  It's the system.  It worked fine yesterday. 9 

  PARTICIPANT:  The old it's the system. 10 

  PARTICIPANT:  It did work fine yesterday. 11 

   MR. SZABO:  Okay.  All right.  So for those 12 

who are on the GoToMeeting, we are having some technical 13 

difficulties that we are trying to work through.  I'm 14 

sorry for the inconvenience.  As I said we will be 15 

sending out the slides to everyone who's registered as 16 

soon as possible.  They're in the midst of being 17 

processed.  However, for the sake of the meeting I think 18 

we're just going to begin. 19 

  Marty, or John, if you want to kick it off 20 

and we'll continue to work on the GoToMeeting. 21 

  PARTICIPANT:  How does this -- does he need 22 

to speak into -- 23 

  MR. SZABO:  Yes, if you can use -- just turn 24 

this -- 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 10

  PARTICIPANT:  This one? 1 

  MR. SZABO:  Yes. 2 

  MR. STUTZKE:  Got it.  Okay.  Let's go to 3 

slide No. 2.  The objectives of the modeling work, 4 

basically it's to provide the input into the cost benefit 5 

or the value impact analysis that's part of the 6 

regulatory analysis.  As most of you should know, the 7 

objective is to calculate the change in population dose 8 

risk in the change and off-site economic cost risk like 9 

that, thus being the key inputs into the cost benefit 10 

analysis. 11 

  I'd also point out another important input 12 

to the cost benefit analysis is the change in core damage 13 

frequency.  That really depends on how one defines the 14 

base case.  Our base case assumes FLEX (phonetic) is 15 

working at least up to the time of core damage.  And 16 

so that would add in options or different alternatives 17 

for containment filtration.  Like this doesn't really 18 

affect that core damage frequency, like that. 19 

  So a second objective of the analysis is 20 

to help to assess the balance between accident prevention 21 

and mitigation.  That's pointed out in Reg Guide 1.174 22 

for risk-informed changes to licensing basis.  That 23 

actually has a history that goes back to about 1985 with 24 

the Commission's Severe Accident Policy Statement all 25 
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the way back.  I'll probably return to that theme later 1 

during the day. 2 

  Third aspect of the analysis is to help 3 

assess the importance of various operator actions.  It's 4 

been said before I guess in numerous meetings that severe 5 

accident requires a management philosophy.  In other 6 

words, operators doing various things at various times 7 

to the power plant.  And we want to get a handle on what 8 

those actions, when they need to occur, where they would 9 

occur, because all of those affect their likelihood of 10 

recurrence.  That's true even if we have a so-called 11 

passive vent system.  There's still a large number of 12 

operator actions that need to happen correctly, and we 13 

understand that very well, like that. 14 

  The note on the bottom is just a reminder 15 

to us that in general any type of filtration strategies, 16 

whether or not that would include an actual engineered 17 

containment vent filter itself of if it's a series of 18 

cycling the containment ventilation off and on to get 19 

some filtration into the wet well, all of these 20 

strategies tend to affect the consequences of the 21 

sequence, not necessarily their frequencies, like that. 22 

 There are some exceptions to that.  But that's the 23 

general thing.   24 

  So with these subjectives in mind, there 25 
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are some modeling challenges here, and that is it's 1 

become apparent one can't simply segregate out the 2 

post-core damage behavior from the pre-core damage plant 3 

behavior.  And that was actually the approach that was 4 

taken in our previous SECI (phonetic) paper.  We just 5 

assumed core damage had occurred and the issue was was 6 

the containment vented yes or no?  And if it was, did 7 

it have filter on it, something like that. 8 

  To really get into the depth of the analysis 9 

requires that one looks prior to core damage is to how 10 

you got into that mode, like that.  There are 11 

dependencies among the operator actions that need to 12 

be addressed, etcetera, etcetera.  What that means then, 13 

and as you're aware from your own work, is that we're 14 

challenged now with modeling systems like FLEX in its 15 

complexity with all the operator actions and things that 16 

need to go on there, like that. 17 

  Another thing I would point out that we 18 

haven't discussed much of on the team, it occurred to 19 

me last night, are so-called unintended consequences 20 

of installing these systems.  Depending on how a system 21 

like FLEX would be installed, one would be worried about 22 

the potential for introducing interfacing system LOCAs, 23 

because you're talking about having a connection outside 24 

in the switchyard that you could inject directly to the 25 
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reactor vessel.  And so we have to ask the question 1 

suppose that fails, something gets out? 2 

  Similarly, there could potentially be a 3 

connection to allow injection directly into the dry well 4 

in an effort to mitigate or prevent liner melt- through, 5 

and one can ask suppose that connection would fail?  6 

Could we induce some sort of containment bypass scenario? 7 

  We haven't done any modeling of those.  As I said, 8 

it's a thought that occurred to me last night going 9 

through, like that. 10 

  Okay.  So the staff had done some work over 11 

in NRR and had looked through all of the FLEX metal, 12 

so at least a large variety of the FLEX metals that 13 

licensees had made.  And I'll call this uses of a 14 

portable pump, like that.  And they seem to fall down 15 

into three broad categories.  One is this notion that 16 

you could use a FLEX pump to refill the condensate storage 17 

tank, like this.  That actually was modeled in our 18 

state-of-the-art reactor consequence analysis, the SRCA 19 

(phonetic) analysis.  That was the only thing that 20 

portable pump was credited with CST refill, like this.  21 

  Another possibility is the notion of core 22 

injection.  Of course with the goal of preventing core 23 

damage, like this.  For the plants that have isolation 24 

condensers, they say, no, a FLEX system would be used 25 
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to refill the IC, like this, not so much discussion on 1 

injecting into the core in an effort to prevent vessel 2 

breach injection into the dry well, like this.   That 3 

again points to concerns about an appropriate balance 4 

between accident prevention and accident mitigation, 5 

like this.  Because what we see, at least what I see 6 

by reading this is the fixation is on accident 7 

prevention, but given that the accident occurs not so 8 

much an understanding of what will happen since that 9 

thing. 10 

  The thought I would leave you with on this 11 

slide is FLEX is indeed flexible.  You know, we have 12 

an industry guideline, NEI 12-06.  I think I'm looking 13 

at the latest version.  It's Rev. 1 Bravo.  And there 14 

may be something after that.  But having that endorsed 15 

in an ISG, and yet when you see what the licensees come 16 

back with, there's a variety of approaches to what that 17 

means and how it would actually be implemented, like 18 

this.  And so that's somewhat of a challenge to model 19 

this in PRA space. 20 

  Right now, you know, the model that we're 21 

working on looks pretty much like Peach Bottom, for lack 22 

of a better thing.  So I've tried to consider refilling 23 

the condensate storage tank and direct use of core 24 

injection, like this.  We will, when we get into the 25 
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modeling of the accident progression event tree, the 1 

APET, worry about injection to prevent ventral breach, 2 

as well as dry well injection, like that.  But of course 3 

no isolation condenser at this time. 4 

  Okay.  So without further ado, let's get 5 

into the meat of it.  This table you see on slide 4 6 

entitled "RICC (phonetic) Success Criteria" took me 7 

about two weeks to write, and it's still not great.  8 

The idea is -- well, I will immodestly call it Marty's 9 

Rule of PRA.  Before your model fails, you have to know 10 

how it works.  So I'm spending a lot of time trying to 11 

understand how RICC works and how FLEX interfaces with 12 

that, how the containment vent system should work, 13 

etcetera, etcetera.   14 

  So running down the left-hand column are 15 

various ways to fail the RICC system itself.  We can 16 

have the pump fails to either start or it fails to run. 17 

 There's a requirement or a notion in the SAG (phonetic), 18 

the Severe Accident Guidelines, that shortly after an 19 

extended loss of AC power would occur, an ELAP event 20 

would occur, the operators would be directed to 21 

depressurize down to 200 psig, like this.  Actually that 22 

-- 23 

  PARTICIPANT:  Excuse me, please.  You do 24 

we know we aren't seeing any of the slides on the 25 
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computer, I hope.  Thank you. 1 

  MR. SZABO:  Yes, we're having some 2 

technical difficulties for some reason.  It's the new 3 

building.  I think supposedly these happened before 4 

unbeknownst to me.  I'm going to call our computer 5 

people, try and get them to fix that.  Sorry about that. 6 

  MR. STUTZKE:  Okay.  So the notion of 7 

depressurizing the primary system to roughly 200 pounds 8 

or so, it seems to have two purposes:  One is stop the 9 

cycling safety relief valves, like this.  That's clearly 10 

in the SAGs.  It also seems to be an effort to minimize 11 

how fast the RICC pump room heats up, like this, like 12 

that.  There is a low steam line pressure RICC isolation 13 

signal that occurs at 75 pounds pressure, like this.   14 

  Another important system is DC power 15 

required to control steam flow into the RICC pump 16 

turbine, as well as provide indication to the operators, 17 

like this.  There are various suction conditions that 18 

can fail RICC.  Notably, a high turbine exhaust pressure 19 

trip occurs at 50 psig in the containment.  Also, a lot 20 

of PRAs worry about the inlet water temperature to the 21 

RICC pump and the assumption I've got a 220 degrees 22 

Fahrenheit.  That varies, 220, 240, like this.  But 23 

eventually the RICC pump fails.  It's related to pump 24 

bearing cooling, like that. 25 
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  In some PRAs they modeled failure of RICC 1 

pump room cooling.  For example, in the Peach Bottom 2 

IPE they assumed that they needed some sort of a portable 3 

room cooling aligned within 10 hours of the transient, 4 

like this.  And last and not least is a suppression pool 5 

makeup need, like this.  The notion is in a 6 

long-term-type of scenario RICC would be running.  The 7 

suppression pool heats up.  You need to get that energy 8 

out of the pool, like this, and that would happen by 9 

venting the containment wet well venting.  And that's 10 

a loss of inventory out of the containment and it needs 11 

to be made back up, like this.  So either by aligning 12 

to the condensate storage tank or the suppression pool. 13 

  No, the reason why it's taken a long time 14 

to develop this table is these different failure 15 

mechanisms can only manifest themselves at certain time 16 

periods into the transient.  So I have labeled them, 17 

for lack of a better terminology, short-term, 18 

intermediate term and long term.  Here's what I mean 19 

by this:  When I talk about short-term, I'm talking about 20 

that time before the operator would ever attempt to 21 

depressurize to the 200 pounds.  And in the SRCA analysis 22 

we'd assume that depressurization would occur at one 23 

hour.  Okay?   24 

  So during that initial one hour the system's 25 
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at nominal pressure.  In fact, the SRVs are chattering 1 

like crazy, like this.  Somewhere between once to twice 2 

a minute you get an SRV light.  And the reason why it's 3 

important is the SRV could stick up, and I'll show you 4 

on the next slide the probabilities of that occurring 5 

and try to convince you that's not negligible. 6 

  During the intermediate term the reactor 7 

would be depressurized to 200 pounds, but FLEX is not 8 

yet aligned.  It takes some time to get the FLEX pump 9 

from its storage location, depending on where that is, 10 

to get the lines, to get the hose connected, etcetera, 11 

etcetera, like that.  And during that time should RICC 12 

fail, core damage is going to result because FLEX is 13 

simply not available, like this.  So the point I'm trying 14 

to make here is that the short-term and this 15 

intermediate-term phase is before FLEX is ready, like 16 

this.   17 

  In contrast, the long-term phase, now FLEX 18 

is available should it be needed.  And you'll see during 19 

that long-term phase all of these failure mechanisms 20 

begin to manifest themselves.  The hardware failure.  21 

Again, there's a possibility of a stuck-open relief valve 22 

if the reactor wasn't depressurized to begin with.  23 

Always concerned about DC power.  Now we're worried 24 

about the suction conditions, the room cooling, 25 
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suppression pool makeup conditions, like that. 1 

  Okay.  So flipping over to slide 5, this 2 

is looking at probability of stuck-open relief valve. 3 

 And what I did was calculate two sets of numbers 4 

depending on the probability that the valve fails per 5 

demand.  The middle comes from SRCA, which I've actually 6 

taken out of the original Peach Bottom individual plant 7 

examination.  And this says a probably per demand of 8 

3.75 times 10 to the minus 3.  In contrast, the latest 9 

SPAR value for that is this 8.56 to the minus 4, like 10 

this.  So it's possible now to calculate the probability 11 

that the relief valve gets stuck open.   12 

  It's a function of a number of demands.  13 

It actually follows something called a geometric 14 

distribution function, like this.  And you can see even 15 

at 100 demands for the SRCA-related number there's a 16 

one in three chance that the SRV will stick open, like 17 

this.  If I use the SPAR number, there's only about an 18 

eight percent chance that it fails open.  So as the 19 

demand count goes up, the probability of failures goes 20 

up higher and higher, like this.   21 

  The reason why I point out the 100 demands, 22 

that's roughly the one hour before the operator would 23 

depressurize the system, like this.  The 300 to 400 24 

demand number gives you an idea if they failed to 25 
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depressurize, then the SRV is simply left chattering 1 

cycling and it gets nominal pressure.  That's roughly 2 

the number of demands that one would accumulate, like 3 

this.   4 

  I'll point out in the SRCA uncertainty work, 5 

by the time the core is damaged the probability that 6 

the SRV has failed open is virtually one.  It will fail 7 

open just due to either the high demands or to the thermal 8 

binding of the valve itself, like this.  So the issue 9 

here is does it fail open before or after core damage, 10 

like this, but trying to get some feel for what the 11 

numbers are. 12 

  That's important when you do the event tree 13 

because the success probabilities, the upward branches 14 

on the tree aren't necessarily one.  They have other 15 

numbers, smaller numbers, and it needs to be accounted 16 

for, like this. 17 

  MR. HONNAKY:  Marty? 18 

  MR. STUTZKE:  Yes? 19 

  MR. HONNAKY:  Yes, Dennis Honnaky, GE.  Why 20 

wouldn't you use the NRC data like NUREG 6929 or something 21 

newer than the old Peach Bottom numbers?   22 

  MR. STUTZKE:  I'll probably use the latest 23 

SPAR data. 24 

  MR. HONNAKY:  I'm not sure where the SPAR 25 
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data comes from, but our industry data that we use is 1 

6928, NUREG 6928. 2 

  MR. STUTZKE:  Yes.   3 

  MR. HONNAKY:  It's right about the same as 4 

SPAR (inaudible). 5 

  MR. STUTZKE:  Should be the same.  Yes, 6 

should be the same.  I'll resist the urge to make a joke. 7 

  (Laughter.) 8 

  MR. STUTZKE:  Had SRCA asked me, I would 9 

not have used the high Peach Bottom IPE number to begin 10 

with, like that. 11 

  You know, when I look at this, it's like, 12 

okay, we're talking about a scenario where we have an 13 

ELAP and RICC is up and running and the relief valve 14 

is cycling along and the operator is getting ready to 15 

depressurize.  But they're busy.  They have other 16 

things they need to be doing, situation assessment, all 17 

of this sort of stuff.  And so there's some delay.  And 18 

while that delay is progressing, that relief valve could 19 

fail open.  And so the issue here is how likely is that? 20 

 Okay?  Depending on the number, I get different values. 21 

 But in either case it's not negligible.  That's the 22 

point.   23 

  Okay.  On slide 6 I tried to develop a 24 

success criteria matrix for the portable pump, the FLEX 25 
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pump, roughly running down the various success criteria 1 

again.  We always have a pump-fails-to-start- 2 

or-run-type of probability.  There's an assumption that 3 

the reactor needs to be depressurized in order to get 4 

the flow from the FLEX pump actually into the vessel. 5 

 I haven't seen any performance specifications on FLEX. 6 

 Everybody talks about flow, but I haven't seen the 7 

actual pump curve, like this.  I'm assuming; you guys 8 

can tell me, 50 pounds shut-off? 9 

  PARTICIPANT:  They're required to have 10 

analysis that shows that the pump they have was 11 

(inaudible). 12 

  MR. STUTZKE:  Right.  Right.  It's my 13 

assumption here -- I guess what's crucial here is it's 14 

below the low-pressure trip on the RICC pump, like that. 15 

 But I can appreciate that they have to scope it out. 16 

 It's a lot of pipe what it has to go through. 17 

  PARTICIPANT:  Yes, (inaudible). 18 

  MR. STUTZKE:  And things like that. 19 

  MR. BUNN:  No, it's typically -- this is 20 

Randy Bunn.  The ones that I've heard about are more 21 

in the 100 to 150 number versus the 50, because it does 22 

have to overcome -- 23 

  PARTICIPANT:  The shutoff has (inaudible), 24 

yes.   25 
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  MR. BUNN:  Right. 1 

  MR. STUTZKE:  Yes, the pump itself.  So the 2 

question is how low does the primary have to be 3 

depressurized to get enough flow in there. 4 

  PARTICIPANT:  Like I said they have to do 5 

analysis to -- 6 

  MR. STUTZKE:  Then they got to do the work. 7 

  8 

  PARTICIPANT:  Like from this standpoint it 9 

seems like there's going to be an analysis.  You can 10 

assume that the (inaudible). 11 

  MR. STUTZKE:  Well, the point here is 12 

there's another operator action to depressurize -- 13 

  PARTICIPANT:  Absolutely. 14 

  MR. STUTZKE:  -- to get down to there. 15 

  The third one -- 16 

  PARTICIPANT:  But it's not 50 pounds.  It's 17 

above -- it's 150-200. 18 

  MR. STUTZKE:  Yes, I appreciate that input. 19 

 Yes, I appreciate that. 20 

  The third idea is the notion that the 21 

containment needs to be vented when you're using the 22 

FLEX system in a reactor vessel injection mode like this. 23 

 The venting is necessary not only to remove the decay 24 

heat, but there's also back pressure on the pump again, 25 
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like this, that obviously need to be determined, like 1 

that.   2 

  And last and not least is how much inventory 3 

is available for FLEX.  It seems reasonable to assume 4 

that that's virtually infinite, but it needs to be 5 

examined in the face of external events, like this.   6 

  So breaking the six criteria up into before 7 

core damage and then after core damage and then looking 8 

at the mission of FLEX, whether it's to provide this 9 

long-term makeup during extended RICC, either CST refill 10 

or suppression pool refill, you can see the various 11 

failure modes, like this, for -- hmm, there's an error 12 

in my table.   13 

  Yes.  Okay.  When you look at the second 14 

row in the table, RPV depressurization, that should read 15 

no if it's CST refill.  Should be yes if it's RPV 16 

injection.  Yes if it's RPV injection and no whether 17 

it's dry -- no dry well.  Okay?  Like that. 18 

  Okay.  So considering that -- 19 

  MR. SZABO:  I'm just trying to reload the 20 

-- trying another way (inaudible) system. 21 

  MR. STUTZKE:  Okay.  You want to wait or 22 

trek ahead? 23 

  MR. SZABO:  No, you can keep going.  Yes. 24 

 Everyone should have a copy. 25 
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  MR. BUNN:  Can I ask a question?  A couple 1 

slides back -- this is Randy Bunn with Southern Nuclear. 2 

  MR. STUTZKE:  Yes, Randy. 3 

  MR. BUNN:  You had one about DC power.  4 

You're not taking credit for the black start capability 5 

that all the sites have when you talk about the DC in 6 

the short-term? 7 

  MR. STUTZKE:  Right now that is credit 8 

strictly for the batteries being available. 9 

  MR. BUNN:  Okay.  Because early on there 10 

is black start in the room, habitability and the control 11 

features and all.  So just curious about that footnote 12 

or not. 13 

  MR. STUTZKE:  That's a good point.  I'll 14 

have to look into it. 15 

  PARTICIPANT:  And then there's also a 16 

requirement to have the ability to read instruments 17 

without DC power. 18 

  MR. STUTZKE:  Right.  Good point. 19 

  PARTICIPANT:  They've got the feed back. 20 

  MR. STUTZKE:  Okay.  Thank you.  So on 21 

slide 7 I started to compile a list of the various 22 

operator actions that could occur during the scenario. 23 

 The effort here is to try to be all- inclusive or 24 

exhaustive to make certain that we haven't forgotten 25 
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anything, not as much as where they go into the logic 1 

model.  Having identified them, we'll decide later on 2 

where we want to put them into the model or if we want 3 

to include them at all, like this.   4 

  Under DC power I've identified this notion 5 

of load shedding to try to maximize the battery lifetime, 6 

like this.  A portable generator that would come in to 7 

re-power DC power is necessary.  Then two operator 8 

actions, one to depressurize down to roughly 200 pounds 9 

for optimal RICC pump operation or depressurizing as 10 

needed to get the FLEX pump up and running, like this. 11 

 It raises a question whether one needs any extra air 12 

or nitrogen bottles to hold the SRVs open during this 13 

time.  I think I picked that one up out of NEI 1206 that 14 

was listed for -- but realized that could vary from plant 15 

to plant.   16 

  The notion that RICC -- the pump itself 17 

could be either black started or black run.  That refers 18 

to the ability to run the pump without any PC power at 19 

all by taking manual control of it, local control, like 20 

this.  The black start was one of the scenarios that 21 

the SRCA analysis considered, like this.   22 

  Containment venting, whether it occurs 23 

before or after core damage in various modes, whether 24 

the vent is simply opened or left opened.  It's cycled 25 
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open and closed repeatedly, or as necessary to maintain 1 

the proper containment conditions, like this.  Also, 2 

the reason why containment venting is necessary, whether 3 

it's decay heat removal for like under RICC or under 4 

FLEX, or things like this, are all part of these actions. 5 

  6 

  And then finally, aligning the portable 7 

pump, the FLEX pump, whether it's being used in a refill 8 

mode for a condensate storage tank or the suppression 9 

pool.  It's a core injection mode for either prevention 10 

of core damage or vessel breach.    And finally, 11 

aligning the dry well injection pump, or aligning the 12 

pump for dry well injection capability in an effort to 13 

prevent liner melt-through. 14 

  MR. BUNN:  For clarity; this is again Randy 15 

Bunn, the last group there, a lot of those are "or."  16 

They're not "ands," right? 17 

  MR. STUTZKE:  Yes.  But you see -- 18 

  MR. BUNN:  (Inaudible) either one or the 19 

other? 20 

  MR. STUTZKE:  See, it raises one of the 21 

questions I have.  When I read NEI 1206, FLEX is 22 

described as an N+1 system, number of units plus a spare 23 

pump. 24 

  MR. BUNN:  Correct. 25 
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  MR. STUTZKE:  Okay?  Now I have to ask if 1 

I'm going to use FLEX in a dry well injection mode, would 2 

that be the same pump or would that be a totally different 3 

pump?  It depends on the operator action, because now 4 

the operator would -- let's consider this one pump and 5 

he's got some sort of valve manifold out in the yard, 6 

like this.  Now he's got to reach the decision to abandon 7 

efforts to inject into the core and start pumping into 8 

the dry well.  Okay?  How does he know?  How does he 9 

know what to do?  And the TH analysis, as best I 10 

understand it; Ed can correct me if I'm wrong, is as 11 

long as FLEX injects up to the time of core relocation, 12 

vessel breach should be prevented. 13 

  MR. BUNN:  That's what the models indicate, 14 

yes. 15 

  MR. STUTZKE:  Okay.  But unfortunately 16 

there's no vessel breach enunciator in the control room, 17 

or is there a core relocation enunciator in the control 18 

room, like this. 19 

  MR. BUNN:  Yes, I was getting more toward 20 

the first and second bullet are exclusive of each other, 21 

and the third and fourth bullet are exclusive of each 22 

other.  To me there were three different topics here, 23 

not five.  And I didn't know how you were doing that 24 

in your model.  Because you wouldn't be doing CST refill 25 
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and suppression pool refill at the same time. 1 

  MR. STUTZKE:  Right, it's one or the other. 2 

  MR. BUNN:  And you wouldn't be doing core 3 

injection to prevent core damage or core injection to 4 

prevent -- that was the only question I had as to -- 5 

  MR. STUTZKE:  Right. 6 

  MR. BUNN:  -- the way it was presented in 7 

the table. 8 

  MR. STUTZKE:  Yes, in my view, I mean core 9 

injection -- the distinction here is between core 10 

injection and dry well injection.  It comes down to the 11 

number of pumps, like this. 12 

  But even then, depending on the details of 13 

how the system would actually be configured, you know, 14 

I could see somebody trying to line up for condensate 15 

storage tank injection, or refill.  Makes perfect sense, 16 

like this.  Okay.  That's not working, so let's try to 17 

get it into the core.  Do they have to physically move 18 

the pump to do that?  Do they have to realign everything? 19 

 That takes time. 20 

  MR. BUNN:  I mean it depends on the site, 21 

but a lot -- 22 

  MR. STUTZKE:  Exactly. 23 

  MR. BUNN:  -- (inaudible) of it might not 24 

be moving the pump, it'll be moving hoses or changing 25 
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valve positions. 1 

  MR. STUTZKE:  Exactly.  Something's got to 2 

move and the question is how complex is the action? 3 

  MR. BUNN:  Right.  And I didn't disagree 4 

with that.  I was just saying that when you look at this 5 

table, it may imply that you've got five actions 6 

underlying the portable pump, and you really have three 7 

actions instead of the five. 8 

  MR. STUTZKE:  Yes.   9 

  PARTICIPANT:  Actually, this is probably 10 

another action that needs to be called out here 11 

pertaining to the dry well injection.  There is very 12 

likely to have to be an action to either control the 13 

injection flow or turn it off at some point. 14 

  MR. DENNIG:  The way I understand the table 15 

is that these are situations that will be evaluated and 16 

the numbers will be plugged in as appropriate in the 17 

analysis.  It's not meant to show the logic of anything. 18 

 Okay.  Thank you. 19 

  MR. STUTZKE:  That's true.   20 

  MR. DENNIG:  That's not say it's illogical, 21 

but -- 22 

  (Laughter.) 23 

  PARTICIPANT:  That's what was going through 24 

my mind, Bob.  Exactly what I was thinking. 25 
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  (Laughter.) 1 

  MR. STUTZKE:  Yes.  No, it's just an effort 2 

to try to list all the ways operators need to interface. 3 

 It goes back to the comments that I made early on that 4 

a passive vent is not really passive when you think about 5 

the totality of actions that people are going to be doing 6 

here, nor -- Randy, I understand one guy is not doing 7 

all of these things either. 8 

  MR. BUNN:  Right. 9 

  MR. STUTZKE:  You know, he or she would be 10 

incredibly busy. 11 

  MR. BUNN:  Right. 12 

  (Laughter.) 13 

  MR. STUTZKE:  Like that.  So, you know, I 14 

understand it's -- you know, in HRA field, human 15 

reliability field, PRA field, we always talk about "the 16 

operator."  Well, what we mean is the gang of people 17 

that are on site to help manage this thing. 18 

  MR. BUNN:  Correct. 19 

  MR. STUTZKE:  And I'm well aware.  You 20 

know, you start out with the crew that you have and people 21 

come on site relatively fast, as they need to.  And so 22 

the whole assessment of the human reliability is when 23 

do people show up?  What do they need to be doing?  You 24 

know, who's telling them to do this?  How much time they 25 
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have available.  These sorts of issues, like that. 1 

  MR. BUNN:  I understand that. 2 

  MR. STUTZKE:  So try to kick that off.   3 

  Okay.  Let's dive into the details.  This 4 

is the current event tree that we have devised to look 5 

at accident sequences up to the time of core damage, 6 

like this.  We haven't yet completed an APET that I would 7 

show anybody.  As I was joking with Doug a little bit 8 

before the meeting, we consider this as the event tree 9 

du jour, because I guarantee you it will change as a 10 

result of this meeting and as I continue to think of 11 

other things that needs to be in there.  But it will 12 

give you a flavor or where I'm going and try to hopefully 13 

explain some of the tables that were there before. 14 

  So we start out with an extended loss of 15 

AC power as the initiating event of the tree, the ELAP 16 

event, like this.  And then we question short-term RICC, 17 

which is basically a pump fails to start number or operate 18 

in a very short amount of time, up to the time when the 19 

operator tries to depressurize the system.  Assuming 20 

that RICC doesn't fail, we know at this time it's not 21 

feasible to have FLEX up and running given the short 22 

time frame, so it's going to go to core damage.   23 

Assuming that the RICC pump itself fails prior to the 24 

operator's effort to control reactor pressure, the 25 
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sector relief valve could fail open.  That depressurizes 1 

the steam supply to the RICC pump turbine.  Same result. 2 

  3 

  So I add in an event, the fourth event there, 4 

which is reactor pressure control, like this.  And it 5 

has three branches coming out.  One is I'll call optimal. 6 

 This is you've successfully achieved the 200-pound 7 

target you were after.  That means the SRVs are no longer 8 

cycling, like this, that the operator's manually 9 

controlling pressure.   10 

  Ask yourself then what happens if that 11 

action fails?  Well, there's actually two ways it can 12 

fail.  One is he doesn't depressurize so the valves keep 13 

cycling, or they get a little exuberant and they totally 14 

depressurize the system and manage to trip the RICC pump 15 

off.  That would also include maybe they open an SRV 16 

to depressurize and they can't get it back closed.  So 17 

some sort of mechanical failure on the valve, and 18 

something like that. 19 

  Similarly, with the cycling, it's maybe not 20 

so much that the operator fails to do it, but he can't 21 

get the valves open due to some hardware failure, 22 

something like that.   23 

  PARTICIPANT:  And when you're looking at 24 

that you're assuming a plant with limited SRVs and 25 
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multiple ones that stick open, or you're looking just 1 

only one of the 8 to 11 to 13 SRVs? 2 

  MR. STUTZKE:  I think only one of them is 3 

necessary to depressurize. 4 

  PARTICIPANT:  Well, generally it's one or 5 

two in the calculations I do that seem to be -- and 6 

depending on the settings.  Yes, it's usually not all 7 

of them. 8 

  MR. STUTZKE:  That being said, you know, 9 

in order to depressurize, if they get any one of them 10 

open it'll depressurize. 11 

  So assuming this logic, like this, then we 12 

ask this intermediate term RICC a question.  Remember 13 

this is before FLEX could reasonably be expected to be 14 

aligned, like this.  So a short time of perhaps a couple 15 

of hours, like this.  This is basically a pump- 16 

fails-to-run event before the FLEX can be aligned, and 17 

that would go to core damage, like that.  Assuming the 18 

pump could be aligned, like this, then we ask extended 19 

DC power, long-term RICC pump operation to the duration 20 

of the transient.  I'll come back to that thought in 21 

just a minute.  This need for early containment venting, 22 

in the language we tend to use -- what we mean by "early 23 

venting" means prior to core damage.  So I have an early 24 

containment venting and a long-term RICC failure.  And 25 
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the nomenclature is confusing. 1 

  PARTICIPANT:  Is that really containment 2 

venting for purposes of maintaining pressure below the 3 

(inaudible) or maintaining pressure (inaudible)? 4 

  MR. STUTZKE:  Both right now.  Right now 5 

it's just one event. 6 

  PARTICIPANT:  (inaudible) times 7 

(inaudible) -- 8 

  MR. STUTZKE:  But they're at different 9 

times. 10 

  PARTICIPANT:  -- (inaudible). 11 

  MR. STUTZKE:  Understand --  12 

  PARTICIPANT:  Whichever comes first, I 13 

guess.  You asking whether PCPL (phonetic) versus PSP 14 

(phonetic). 15 

  PARTICIPANT:  No, it's not that.  It's 16 

actually the action that is in the new SAGs to -- or 17 

new EPGs (phonetic) to maintain suppressional 18 

temperature low by venting the containment.  But beyond 19 

design basis on the venting that Bill Williamson 20 

(phonetic) talked about in the July 19th, that happens 21 

-- well, it's based on suppressional temperatures.  It's 22 

triggered by suppressional temperature, not only by 23 

pressure.  And it's a few hours into the -- versus PCPL 24 

which can --   25 
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  MR. STUTZKE:  Yes. 1 

  PARTICIPANT:  -- or PSP (inaudible) valve. 2 

 And that seems to be a structural difference between 3 

your version -- 4 

  MR. STUTZKE:  It is, and I'm going to think 5 

about whether I need to sub-divide into two separate 6 

events to pick up the timing properly, like that. 7 

  Okay.  So then going on over to this pump 8 

room cooling for the RICC pump, like this, and finally 9 

the FLEX system, the portable pump coming in prior to 10 

core damage, like this.  And I've tried to indicate on 11 

those branches whether I'm talking about suppression 12 

pool makeup mode or FLEX as a direct injection into the 13 

reactor vessel, because I think the operator actions 14 

will be different.  In other words, the branch point 15 

probabilities will change depending on which branch of 16 

the tree that -- it's pretty standard in PRA space, like 17 

that. 18 

  PARTICIPANT:  Why is the pre-CD FLEX logic 19 

different on the cycling ranges than on the optimal? 20 

  MR. STUTZKE:  Okay.   21 

  PARTICIPANT:  For example, sequence 13 22 

versus sequence 34?   23 

  PARTICIPANT:  It's lower (inaudible). 24 

  MR. STUTZKE:  Yes, what it says is when you 25 
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get over to like sequence 15 here, 15 is analogous to 1 

6 and 7 up above.  What it says is long-term RICC has 2 

failed, but because I have the cycling SRV means I can't 3 

depressurize and run FLEX anyway.  So I don't even --  4 

  PARTICIPANT:  Even if an operator is going 5 

to fail to the (inaudible)?   6 

  MR. STUTZKE:  Right. 7 

  PARTICIPANT:  Because he failed before?   8 

  MR. STUTZKE:  He failed before.  That's the 9 

assumption. 10 

  PARTICIPANT:  So, okay.  So it's been an 11 

operator action in the (inaudible). 12 

  MR. STUTZKE:  Right.  Now it's true, you 13 

know, it's reasonable to ask whether there should be 14 

another operator action in there to say, okay, so he 15 

didn't depressurize it for his RICC operation, but, okay, 16 

now he needs FLEX and let's blow it down and -- so we 17 

got him there.   18 

  PARTICIPANT:  (Inaudible). 19 

  PARTICIPANT:  So are you assuming that 20 

based on operator action, not on equipment performance 21 

or anything? 22 

  MR. STUTZKE:  Well, if there's an equipment 23 

performance -- if the valve can't be manually opened, 24 

the SRV can't -- this hardware fails. 25 
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  PARTICIPANT:  But there's multiple SRVs? 1 

  MR. STUTZKE:  Right.  So it's a low 2 

probability of vent, but yes. 3 

  PARTICIPANT:  Okay.  Yes, but you're 4 

looking at both? 5 

  PARTICIPANT:  Right, and there's a 6 

different queue that will lead you to emergency 7 

depressurization and -- 8 

  MR. STUTZKE:  For HCTL (phonetic)? 9 

  PARTICIPANT:  Yes, (inaudible)  10 

controlling --  11 

  MR. STUTZKE:  Right. 12 

  PARTICIPANT:  -- based on drop in RPV load. 13 

  14 

  MR. STUTZKE:  Right. 15 

  PARTICIPANT:  (inaudible) control 16 

(inaudible) HCTL? 17 

  MR. STUTZKE:  Yes.  Yes, I mean in 18 

principle then if --  19 

  PARTICIPANT:  (Inaudible). 20 

  (Laughter.) 21 

  MR. STUTZKE:  Yes.  Yes, I mean when I had 22 

first drawn the tree there was no distinction between 23 

the downstream portions of optimal and cycling, and the 24 

only distinction is how much time now until the RICC 25 
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pump room overheats, which I don't think I can 1 

distinguish, like this.  And so it could be collapsed 2 

back down again, like that. 3 

  PARTICIPANT:  So a similar question on 4 

extended DC power.  You're saying if you fail to get 5 

your extended DC power, you can't operate RICC?  What 6 

about black start or black up?  I mean you can continue 7 

to operate it without DC power. 8 

  MR. STUTZKE:  Yes, that's got to be asked 9 

in there. 10 

  PARTICIPANT:  So you can continue to 11 

operate it without DC power? 12 

  PARTICIPANT:  Yes. 13 

  PARTICIPANT:  Instrumentation 14 

(inaudible)? 15 

  MR. STUTZKE:  There's some chance. 16 

  PARTICIPANT:  Well in fact it's easier to 17 

continue to operate it than it is to start it without 18 

DC power.  It's already running.  You set a control 19 

level and off you go.  And then you just have to adjust 20 

it based on your instrumentation. 21 

  PARTICIPANT:  Locally?  Adjust them 22 

locally? 23 

  PARTICIPANT:  You have (inaudible). 24 

  MR. STUTZKE:  Yes, run the governor. 25 
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  PARTICIPANT:  (Inaudible) let the governor 1 

valve run (inaudible) and adjust (inaudible). 2 

  PARTICIPANT:  But then there's also the 3 

case at Fukushima Unit 2 where it ran for 60 hours without 4 

any DC power and self-regulated. 5 

  PARTICIPANT:  And instrumentation, as I 6 

mentioned before, there's a requirement in 1206 that 7 

you'd be able to contain the instrument ratings 8 

(inaudible) without utilizing the station DC 9 

distributions, or another operator action. 10 

  MR. STUTZKE:  We also don't -- I mean the 11 

thought is that RICC's not going to be cycling speed-wise 12 

or flow-wise at that time.  By the time you were to get 13 

to that point, you're going to have a very stable flow 14 

rate, so you're not sitting there adjusting it 15 

continuously, tweaking the valve back and forth.  And 16 

even if a controller would have done that, it's not 17 

required to do that from a flow standpoint. 18 

  PARTICIPANT:  Would the local 19 

instrumentation -- where is it located with respect to 20 

the RICC pump itself, where the action has to occur? 21 

  PARTICIPANT:  It's in the (inaudible). 22 

  PARTICIPANT:  But it's not in the RICC 23 

room.  So you got somebody reading the instrumentation. 24 

 I don't know, walkie-talkie? 25 
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  PARTICIPANT:  (Inaudible) time and 1 

(inaudible) changing.  It was running. 2 

  PARTICIPANT:  Understood. 3 

  PARTICIPANT:  It's at the right level. 4 

  PARTICIPANT:  Yes. 5 

  PARTICIPANT:  It's not a fast-evolving -- 6 

  PARTICIPANT:  That's what I'm --  7 

  PARTICIPANT:  And you got a pretty wide 8 

dead band -- 9 

  PARTICIPANT:  Right. 10 

  PARTICIPANT:  -- on the reactor vessel, 11 

too.   12 

  PARTICIPANT:  Right.  That's what I meant 13 

by you didn't have a lot of fluctuation in the flow. 14 

  PARTICIPANT:  It's included in the overall 15 

FLEX (inaudible). 16 

  PARTICIPANT:  Right. 17 

  PARTICIPANT:  So we were conscious of this 18 

potential scenario when we were putting it together. 19 

  PARTICIPANT:  Yes, and that's what I meant 20 

by that you wouldn't be adjusting flow very often.  It 21 

would be a slight adjustment at a very long period based 22 

on what your readouts were. 23 

  PARTICIPANT:  Another thing, Ed, you've 24 

probably looked at this than we have.  That sort of 25 
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recycling.  It seems at some point that RICC steam 1 

(inaudible) is going to be really -- greatly reduce that 2 

cycling frequency. 3 

  MR. FULLER:  You mean on the vents or  4 

the -- 5 

  PARTICIPANT:  On the SRV. 6 

  MR. FULLER:  -- SRV? 7 

  PARTICIPANT:  Yes, because you're --  8 

  MR. FULLER:  I haven't seen anything like 9 

that, but it could be. 10 

  PARTICIPANT:  I'm not seeing it either. 11 

  PARTICIPANT:  You're not either? 12 

  PARTICIPANT:  We saw it in the blackout.  13 

I mean after about six to eight hours RICC could handle 14 

(inaudible) cycling at all.  This was the blackout from 15 

2002. 16 

  PARTICIPANT:  Well, you know, if you keep 17 

cycling for a long time, notwithstanding what Marty 18 

showed here earlier on on the likelihood of failure from 19 

the previous reports, you know, the SRCA uncertainty 20 

analysis indicates that if you're still cycling when 21 

you get into core damage, you're not going to cycle for 22 

a hell of a long time before something seizes up, and 23 

it's going to happen at high temperature and, you know, 24 

induced failures of various kinds might result.  So I 25 
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think the real message from what Marty is saying is the 1 

chances of our getting to that point are relatively low 2 

given how many cycles you're seeing in these valves 3 

before core damage. 4 

  PARTICIPANT:  And from this, as Rick 5 

pointed out, there were two cases where it doesn't -- they 6 

ran for days and it didn't appear that that was the case. 7 

  PARTICIPANT:  Well, I'm not sure you -- I 8 

don't know you were cycling SRVs in unit 2.  I have no 9 

clue. 10 

  PARTICIPANT:  They had to be. 11 

  PARTICIPANT:  But there was -- everything 12 

was degraded and speculation is that water outside of 13 

the torus was keeping the torus itself cool.  And so 14 

you never saturated the suppression pool. 15 

  PARTICIPANT:  Ed, I would think that the 16 

Fukushima data points would be data points and they would 17 

somehow influence the analysis, but they're not -- I 18 

don't think anybody's saying that that's definitive or 19 

anything like that.  It's just two data points.  And 20 

it's a little bit of cherry picking of Fukushima to point 21 

out something that went well, or beyond what you thought 22 

it would do rather than, you know -- 23 

  PARTICIPANT:  Yes. 24 

  PARTICIPANT:  -- look at the things that 25 
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fell short.  So -- 1 

  PARTICIPANT:  And the chances of a -- 2 

  PARTICIPANT:  (Inaudible) saying we have 3 

two data points and saying -- 4 

  PARTICIPANT:  The chances of a LOCA -- 5 

  PARTICIPANT:  -- (inaudible) failure mode 6 

of RICC. 7 

  PARTICIPANT:  The chances of a LOCA in the 8 

RPV in a case like that are very high, too, keeping the 9 

RPV pressure from threatening the SRVs that much. 10 

  PARTICIPANT:  Post-core damage or -- 11 

  PARTICIPANT:  Even pre-core damage you 12 

could probably get some sort of leakage. 13 

  PARTICIPANT:  I don't know, but -- 14 

  PARTICIPANT:  I would just think that the 15 

assessment of how many cycles you have has got to 16 

incorporate the steam extraction for RICC. 17 

  PARTICIPANT:  Right.  I think that's one 18 

of the points.  We have to factor that in and 19 

realistically count how many cycles we get.  I haven't 20 

actually looked at that.  So we should do that.  I mean, 21 

Fukushima, when they -- initially when they had RICC 22 

off of the CST they actually depressurized the RPV, 23 

because putting cold water in suppressed steam 24 

generation and the extraction steam actually brought 25 
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the pressure down once they switched over to the pool. 1 

 Right?  That's when the pressure went back up, because 2 

they were saturated in the RPV at that point. 3 

  PARTICIPANT:  So it probably depends a 4 

little bit on what your FLEX strategy is.  Once again, 5 

it's flexible and if you're maintaining -- 6 

  PARTICIPANT:  I'm wincing. 7 

  PARTICIPANT:  -- (inaudible) steam, water 8 

and injecting cold water, it's probably a different 9 

demand on the SRVs than if you're just putting in water 10 

from the suppression pool. 11 

  PARTICIPANT:  Jeff, I think what a lot of 12 

what Marty has said so far though is that it's very clear 13 

that the progression is highly dependent upon the 14 

operator actions.  And there's a reason or one that you 15 

can again induce new different operator actions, but 16 

whenever we get into this we're going to be pretty much 17 

dependent upon the relief structure around the operator 18 

response. 19 

  PARTICIPANT:  Right. 20 

  PARTICIPANT:  It's all the probably of one 21 

or the other, not necessarily we're going to know what 22 

that probability is as much as we might try to put on 23 

(inaudible). 24 

  MR. STUTZKE:  Yes, it could be a challenge. 25 
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 So I'll talk about that in just a minute. 1 

  The one question, which is almost a PRA 2 

nitpick, if you look at sequence 21, okay -- so this 3 

is a case where in fact either 22 or 21 in there, where 4 

you have depressurized the reactor because of either 5 

a stuck-open SRV or some sort of an operator mistake, 6 

an error where the reactor is depressurized  7 

-- and you'll see I haven't gone directly over to core 8 

damage.  Okay?  One could reasonably ask why don't you 9 

run FLEX now?  You're depressurized.  Okay?   10 

  Well, the reason why I speak of it as a PRA 11 

or related topic is it goes back to something in the 12 

old "Fault Tree Handbook" about no miracles.  This is 13 

a case of a -- where a failure has in fact enabled FLEX 14 

operation, assuming you can get the pump.  The operator 15 

doesn't need to open the valve.  It's already failed 16 

open.  So I didn't credit it in the scenario, but it 17 

bothers me.  I don't know how to treat it. 18 

  MR. McCOVIAK:  Well, this is Rick McCoviak. 19 

 You have several things though in from your previous 20 

slides.  Some things like failures can cause that 21 

branch, but you have other things that could cause it. 22 

 The operators open the valve and forget to re-close 23 

it, things like that.  So maybe some of those have an 24 

influence on it as well (inaudible). 25 
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  MR. STUTZKE:  Yes, I'll admit I may not  1 

be -- 2 

  PARTICIPANT:  So this completely 3 

discounting it may not be exactly the right way to go, 4 

but -- 5 

  MR. STUTZKE:  Right. 6 

  PARTICIPANT:  -- probably should think 7 

about it. 8 

  MR. STUTZKE:  Yes, it feels of an 9 

inconsistency to me when I look at the tree structure. 10 

  PARTICIPANT:  But I think you're reading 11 

the "Fault Tree Handbook" and even the standard a little 12 

bit incorrectly on what you're trying to do there.  You 13 

can't credit a failure for a success is true, but you 14 

can look at two end states.  And even in our existing 15 

PRA we look at large LOCA.  We credit low-pressure 16 

injection without requiring relief in a large LOCA, 17 

because it's the condition of the plant.  So you've 18 

identified a sequence with a condition and now what is 19 

the primary system doing?  If it's depressurized, FLEX 20 

should work. 21 

  MR. STUTZKE:  Right. 22 

  PARTICIPANT:  You don't have to credit a 23 

failure to get a success on this.  It is the condition 24 

of the plant. 25 
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  PARTICIPANT:  Yes, I think when we looked 1 

at it, we considered that dependent on human action 2 

because the operator failed to control pressure.  And 3 

then conditionally there was a (inaudible) action with 4 

a -- engage -- align FLEX.  So that's -- I understand 5 

your dilemma of it.  That's -- 6 

  MR. STUTZKE:  Discomfort, yes. 7 

  PARTICIPANT:  -- true in almost every one 8 

of these sequences, is you got -- 9 

  MR. STUTZKE:  Right. 10 

  PARTICIPANT:  -- some dependency between 11 

some prior scenario, prior failure. 12 

  MR. STUTZKE:  Right. 13 

  PARTICIPANT:  The only that doesn't is when 14 

everything works right. 15 

  MR. STUTZKE:  I mean one way to look at it 16 

that's -- looking back to 21, is, okay, so -- or 22.  17 

So the system, the reactor's depressurized, but one could 18 

argue this happens early before there's any possibility 19 

that FLEX would be aligned to prevent core melt. 20 

  PARTICIPANT:  Yes, and it depends upon what 21 

that (inaudible) -- 22 

  MR. STUTZKE:  But it's still possible for 23 

vessel breach prevention -- 24 

  PARTICIPANT:  Yes. 25 
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  MR. STUTZKE:  -- because that's hours 1 

later, like this.  And I got to believe with all of this, 2 

you know, equipment the operator's going to try to 3 

inject.  You know, that they're highly motivated. 4 

  PARTICIPANT:  That's why we put in vessel 5 

retention as the first node in the APET to try -- 6 

  MR. STUTZKE:  Yes, and it will be -- 7 

  PARTICIPANT:  -- to pick that up. 8 

  MR. STUTZKE:  -- like the first or second 9 

node in my APET as well. 10 

  PARTICIPANT:  Yes.  Second.  (Inaudible) 11 

is first. 12 

  MR. STUTZKE:  Like that.  Okay.  So where 13 

we're going is I don't have the opus magnum that Doug 14 

has produced here. 15 

  (Laughter.) 16 

  MR. STUTZKE:  I'm a little embarrassed by 17 

this.  We're going to finish this tree structure, at 18 

least as best we can, as well as add our APET tree by 19 

the end of September, like this.  End of August.  Sud 20 

will kill me if it waits until September.   21 

  The idea is to -- 22 

  PARTICIPANT:  The end of August? 23 

  MR. STUTZKE:  Yes, the idea is start MELCOR 24 

work by 1st of September.   25 
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  PARTICIPANT:  So in two weeks? 1 

  PARTICIPANT:  In two weeks. 2 

  MR. STUTZKE:  So in a couple weeks we're 3 

going to have to have this thing nailed down and least 4 

quantified to the point where we can prioritize which 5 

MELCOR runs need to happen first. 6 

  PARTICIPANT:  I know the feeling.  That was 7 

my feeling two weeks ago. 8 

  (Laughter.) 9 

  MR. STUTZKE:  So, like that. 10 

  PARTICIPANT:  So, Marty? 11 

  MR. STUTZKE:  Yes? 12 

  PARTICIPANT:  That's doable right?  13 

(Inaudible)? 14 

  (Laughter.) 15 

  MR. STUTZKE:  Yes, sir.   16 

  (Laughter.) 17 

  MR. STUTZKE:  Yes, I actually think it will 18 

be doable, like that.  See, we're in a situation -- I 19 

know -- I won't steel Sud's thunder, but you know, MELCOR 20 

work takes a long time.  It takes some time to get up 21 

and running, and stuff like this.  And quite frankly, 22 

you know, schedule and budget is always a concern for 23 

us.  And so we wanted to say, gee, you know, do this 24 

one first, then do this one sort of thing to try to get 25 
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some priorities laid out here, like that.  So we'll do 1 

the best we can. 2 

  The other thing that I'll point out is that 3 

we have a -- this is the working group for the rulemaking. 4 

 Well, we have a sub-working group or a sub-committee 5 

devoted towards human performance and human reliability 6 

that Carmen (phonetic) is heading up.  And we have James 7 

Chang (phonetic) over in the Office of Research doing 8 

the HRA for us.   I don't know where he'll go.  Probably 9 

it won't be SPAR-H. 10 

  PARTICIPANT:  There's no (inaudible). 11 

  MR. STUTZKE:  Yes, I mean that's a point 12 

well-taken here, and I've made -- you know, I've tried 13 

to make an issue of the large number of operator actions 14 

involved, anticipating questions from a certain 15 

commissioner, like that.  That being said, we're in a 16 

regime of HRA that we don't know much about.  It's 17 

post-core damage.  A lot of the actions are outside the 18 

control room.  I can throw in the effect of an external 19 

event, like a seismic or something like that that makes 20 

it even more complicated, like this.   21 

  And so it's true, you know, our existing 22 

tools, whether it's SPAR-H, like this.  SPAR-H is an 23 

in-control room response model, for lack of a better 24 

word, like this.  So we do have some efforts going on 25 
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in our site-level 3PRA project to try to tackle these 1 

sort of things, like this.  But that will be far too 2 

late before we have to reach the decision.  So we'll 3 

use whatever tool we have and try to assess it by a 4 

sensitivity study.  This is the effort to see whether 5 

it really changes our mind, like this.  That won't happen 6 

in two weeks. 7 

  PARTICIPANT:  So (inaudible). 8 

  MR. STUTZKE:  I won't have the whole HRA 9 

uncertainty sensitivity work done. 10 

  PARTICIPANT:  (Inaudible). 11 

  MR. STUTZKE:  I'll do point estimates 12 

probably SPAR-H if that's what I have to use.  I think 13 

that will get us in the ballpark. 14 

  PARTICIPANT:  (Inaudible). 15 

  MR. STUTZKE:  It may not. 16 

  PARTICIPANT:  You know, anticipating what 17 

you're going to say later, how this might impact, but 18 

what the quantification of this tree that Marty has might 19 

end up looking like, I took at look at your tree and 20 

quickly came to the conclusion that you capture something 21 

like 95 percent of all of the core damage, the most 22 

important core damage end states with six end states 23 

and 99 percent with eight.  So there's going to be a 24 

lot of prioritizing later, the very low likelihood ones, 25 
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which probably are also lower source term ones, would 1 

probably never be, you know, done in detail.  That's 2 

just my guess now, looking at this very early stage of 3 

where we are. 4 

  PARTICIPANT:  Yes.  I think it can be 5 

(inaudible) relatively small (inaudible). 6 

  PARTICIPANT:  Yes, we can -- 7 

  MR. STUTZKE:  Yes, I think it will 8 

(inaudible) pretty well. 9 

  PARTICIPANT:  -- we can capture all the 10 

high-release fraction states and capture all the most 11 

important branches. 12 

  PARTICIPANT:  (inaudible) you're going to 13 

have an intermediate RICC failure.  You're going to have 14 

a long-term (inaudible).  And then you're going to 15 

(inaudible) and really that's pretty much it. 16 

  MR. STUTZKE:  Yes. 17 

  PARTICIPANT:  That's kind of what I got, 18 

too, when we (inaudible) went through this. 19 

  MR. STUTZKE:  Sure.  Yes, there's a flavor 20 

of three to five different times when the RICC pump turns 21 

off. 22 

  PARTICIPANT:  Yes. 23 

  MR. STUTZKE:  And are you at pressure or 24 

are you not at pressure?  So, it's pretty simple. 25 
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  One of the things that I've been thinking 1 

about is how to quantify the frequency of ELAP itself. 2 

  PARTICIPANT:  I thought you already did 3 

that. 4 

  MR. STUTZKE:  No, I actually saw yours and 5 

I went wait a minute, that can't be right either, like 6 

that.  It depends on how we define ELAP, but you know, 7 

it's basically a loss of off-site power and failure of 8 

the diesels.  Okay?  You know, the main station diesels, 9 

like that.  And there's going to be a contribution from 10 

internal events as well as external events.  For 11 

internal events it's pretty straightforward.  We go 12 

through loop frequency, and we have that.  We can make 13 

an estimate of on-site power system reliability, 14 

etcetera, etcetera, like that.    That's not as 15 

straightforward as I thought it was going to be, what 16 

I was trying to do earlier this morning.  Because under 17 

the ground rules here we're to assume there's no 18 

possibility that off-site power can be recovered, but 19 

we know there is and that will affect the frequency that 20 

we use to quantify the tree, in my mind.   21 

  In other words, it seems incorrect to me 22 

just to take the frequency of loss of off-site power 23 

and end it with an electric power unreliability and say 24 

that's the answer.  That will give you a number 10 to 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 55

the minus 4, something like that.   So I need to think 1 

hard about what credit we will give for recovering 2 

off-site power when we quantify that. 3 

  For the external event contribution that 4 

would seem to be something we would have to get into 5 

seismic risk work in order to do.   6 

  PARTICIPANT:  To do it thoroughly, yes. 7 

  MR. STUTZKE:  To do it thoroughly.  Well, 8 

even to be able to bound it somehow.  And that raises 9 

the issue of what site?  Probably the one that gives 10 

me the biggest number, which means now I have to do it 11 

for all of the sites. 12 

  PARTICIPANT:  (Inaudible). 13 

  MR. STUTZKE:  Well, I have (inaudible). 14 

  PARTICIPANT:  You're not going to do that 15 

by (inaudible). 16 

  (Laughter.) 17 

  MR. STUTZKE:  Yes, that one I don't know. 18 

 I might be able to approximate it pretty well from some 19 

of the work we did at GI -- 20 

  PARTICIPANT:  Yes, when they (inaudible). 21 

   MR. STUTZKE:  -- GI-199, that rough 22 

analysis, like that.  But what it means is I have to 23 

build an on-site electric power fault tree and quantify 24 

it.  And I need all the seismic fragilities to put in 25 
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there, etcetera, etcetera.  And that's going to be 1 

tough.   2 

  But the reason why I pointed it out is that 3 

I saw something in Doug's work earlier where the ELAP 4 

initiating event frequency was set to three minus five, 5 

and that number -- particular number has this kind of 6 

history because it was originally a core damage frequency 7 

number.  And we were debating should that be based on 8 

a SPAR model?  Should it be based on a historical 9 

experience, you know, so many core melts will (inaudible) 10 

dividing by reactor years, which doesn't make sense -- 11 

  PARTICIPANT:  Okay. 12 

  MR. STUTZKE:  -- because the reactor types 13 

are different, like that, etcetera, etcetera.  But ELAP 14 

would seem to have a higher frequency than the CDF itself, 15 

station blackout-related CDF.  It's got to be, because 16 

station blackout-related CDF would include the benefit 17 

of RICC but no FLEX.   18 

  PARTICIPANT:  It's got to be a higher 19 

frequency, right, Marty? 20 

  MR. STUTZKE:  It's got to be a little bit 21 

higher. 22 

  PARTICIPANT:  (Inaudible).   That was only 23 

three percent of your total anyway in the (inaudible). 24 

  MR. STUTZKE:  Well, even for the external 25 
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event number, I mean that three minus five is all seismic. 1 

  PARTICIPANT:  So you're saying 2 

(inaudible)? 3 

  MR. STUTZKE:  Well, it's -- 4 

  PARTICIPANT:  (Inaudible). 5 

  MR. STUTZKE:  The point is that it's 6 

assumed.  Yes, I mean there's no recovery of off-site 7 

power, but it assumes the RICC pumps fail, too.   8 

  PARTICIPANT:  RICC by itself (inaudible) 9 

success, I mean in seismic (inaudible). 10 

  MR. STUTZKE:  Yes, you see what I'm saying? 11 

 I mean the frequency would be off. 12 

  PARTICIPANT:  No, it would be core damage. 13 

  MR. STUTZKE:  Let me think about that.  I'm 14 

not convinced yet.   15 

  Okay.  That's what I have here. 16 

  MR. SZABO:  All right.  Let's take a 17 

five-minute break.  Hopefully we can get the Webinar 18 

working.  We have our tech person here now.  So sorry 19 

everyone on the phone.  We're still working on that.  20 

We'll come back at -- reconvene at 10 -- let's just make 21 

it 10:25.  Why not? 22 

  (Whereupon, off the record briefly.)   23 

  MR. SZABO:  Before we start the next part, 24 

I think we're going to just close out the last section, 25 
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Marty's section.  Are there any closing comments, 1 

questions, concerns that anyone wants to make before 2 

we move onto Sud's discussion on the MELCOR analysis? 3 

 Is there anything anyone else wants to bring up on the 4 

event tree that Marty presented? 5 

  PARTICIPANT:  I had one comment I wanted 6 

to briefly mention.  I wanted to understand that we 7 

weren't really double dipping maybe, but you said that 8 

we were going to have significant SRV cyclings within 9 

a minute.  That's assuming that we have power to operate 10 

that in a narrow band, right, versus the hydraulic band 11 

of 1,200 or 600 or so for the mechanical cycling of it. 12 

  13 

  So it seems like you either have to assume 14 

you have the power or you don't have the power, not that 15 

you have the power and you get the high cycling but you 16 

don't have the power to depressurize.  It seems that 17 

that was kind of a double dip there.  Either you say 18 

you have the cycling so you still have power so you can 19 

control it and depressurize if necessary, or you don't 20 

have the power and you're going to have more of a steady 21 

pressure drop or cycling because it's going to go from 22 

the high point to the low point from a mechanical 23 

setpoint.  Does that make -- do you understand the -- 24 

  MR. STUTZKE:  So you're saying in order to 25 
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cycle the valve we need DC power? 1 

  PARTICIPANT:  No, I'm saying if you're 2 

sitting there assuming you're going to get cycling every 3 

minute and controlling pressure in a narrow band, you're 4 

going to need power to do that.  If you go to the 5 

mechanical pressure relief function of it, it's going 6 

to have a bigger band between the upper limit and the 7 

lower limit and that's not going to be a minute cycling. 8 

 So the number of demands you have on the SRV -- 9 

  MR. STUTZKE:  Should be lower. 10 

  PARTICIPANT:  So just depending on which 11 

scenario you're going down will drive which demand.  12 

And if you're got the power, then you're going to be 13 

able to depressurize. 14 

  MR. STUTZKE:  I understand now.  I 15 

understand your comment. 16 

  PARTICIPANT:  So what's a typical dead band 17 

on a mechanical operation? 18 

  PARTICIPANT:  DC. 19 

  PARTICIPANT:  DC. 20 

  PARTICIPANT:  Okay. 21 

  PARTICIPANT:  And then he asked what's the 22 

dead band on the mechanical (inaudible)? 23 

  PARTICIPANT:  Typically from memory, it's 24 

about 1,200 to 600. 25 
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  PARTICIPANT:  SRV? 1 

  PARTICIPANT:  You think it's lower 2 

(inaudible)? 3 

  PARTICIPANT:  Are you talking about -- 4 

  PARTICIPANT:  I think it's higher. 5 

  PARTICIPANT:  -- mechanically? 6 

  PARTICIPANT:  Mechanically.  Open to 7 

1,200.  Usually have about a 500 or so band between where 8 

you get back to the reset. 9 

  PARTICIPANT:  So you're (inaudible) 10 

something like 350 pounds, roughly is the (inaudible) 11 

opening -- 12 

  PARTICIPANT:  Where you -- but that's 13 

usually opening -- 14 

  PARTICIPANT:  -- (inaudible) about 800, 15 

something. 16 

  PARTICIPANT:  Okay.  Well, 1,150 -- say 17 

that again?  I didn't hear you. 18 

  PARTICIPANT:  I mean ours are (inaudible) 19 

55, 65 and 45 and they go down to about (inaudible). 20 

  PARTICIPANT:  No, I think you're talking 21 

about the historistic -- 22 

  PARTICIPANT:  That band is about 45 to 65 23 

psi's?   24 

  PARTICIPANT:  No. 25 
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  PARTICIPANT:  (Inaudible) 350. 1 

  PARTICIPANT:  Three hundred fifty pounds. 2 

  PARTICIPANT:  Three hundred fifty psi? 3 

  PARTICIPANT:  Yes. 4 

  PARTICIPANT:  Yes, you go like from 1,000 5 

down to 550? 6 

  PARTICIPANT:  No, about 800. 7 

  PARTICIPANT:  Eleven fifty to eight 8 

hundred. 9 

  PARTICIPANT:  Eleven fifty to eight 10 

hundred?  Oh, wow, that's a big band.  So -- 11 

  PARTICIPANT:  Yes, where at -- with power 12 

it's more like 50 pounds or something. 13 

  PARTICIPANT:  Yes. 14 

  PARTICIPANT:  Yes. 15 

  PARTICIPANT:  Yes. 16 

  PARTICIPANT:  So the big difference is that 17 

-- and these are tested.  Every cycle you go and you 18 

test the opening and where the re-closing rate is from 19 

a mechanical setpoint for the SRV. 20 

  PARTICIPANT:  Right, but you're cycling 21 

with power.  We all have the (inaudible) set function 22 

which drives (inaudible). 23 

  PARTICIPANT:  Correct, but that requires 24 

DC power.   I mean -- 25 
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  PARTICIPANT:  Yes. 1 

  PARTICIPANT:  This is the first I've heard 2 

of this. 3 

  PARTICIPANT:  You'd be able to go with a 4 

normal (inaudible).  So -- 5 

  PARTICIPANT:  It makes sense though. 6 

  MR. STUTZKE:  Okay.  Got it.  Thanks.  7 

That's real good to know. 8 

  PARTICIPANT:  And we can provide some more 9 

detail and get the actual numbers, if that would be 10 

beneficial. 11 

  PARTICIPANT:  Yes, we should (inaudible). 12 

   PARTICIPANT:  We should have the different 13 

(inaudible).   14 

  MR. STUTZKE:  So it's not this.  It's -- 15 

  PARTICIPANT:  And you might need air, too. 16 

  PARTICIPANT:  Yes. 17 

  MR. HONNAKY:  Another -- 18 

  PARTICIPANT:  But not for the mechanical 19 

(inaudible).   20 

  MR. HONNAKY:  Another comment -- 21 

  PARTICIPANT:  That's what I'm saying. 22 

  MR. HONNAKY:  have another comment.  23 

Dennis Honnaky, GE.  I notice you didn't credit FLEX 24 

when DC fails.  I mean we've specifically designed FLEX 25 
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to operate on a loss of DC power.  Is there a reason 1 

for that? 2 

  PARTICIPANT:  You need DC to hold the 3 

valves open, right, the SRV's open? 4 

  PARTICIPANT:  Everybody has to (inaudible) 5 

strategies (inaudible). 6 

  PARTICIPANT:  The second point is I 7 

understand you've cast a broad net here on the operator 8 

actions, but what you've done in this particular event 9 

tree is model basically what we already have in our PRAs. 10 

 Now we haven't added necessarily all the PRAs.  We have 11 

not added FLEX.  Most of that is black start.  And some 12 

have added early event and some haven't.  So but majority 13 

of what you have here is (inaudible) on whether it's 14 

extending DC power or whatever.  That's all in our 15 

existing PRAs.  We're seeing logic problems in your 16 

event tree, but whatever you do when you finally fix 17 

this, it really needs to match the modeling that we have 18 

now, the results we have now. 19 

  PARTICIPANT:  How should we do that? 20 

  PARTICIPANT:  There are cut sets available 21 

from existing PRAs.  You guys have our PRA models, or 22 

at least the results of those.  Those have been 23 

submitted. 24 

  PARTICIPANT:  So how do those PRAs comport 25 
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to what (inaudible)? 1 

  PARTICIPANT:  I think that's what Doug has 2 

tried to do, is put together results from the existing 3 

results. 4 

  PARTICIPANT:  In a simplified form. 5 

  PARTICIPANT:  Now, we put most of these 6 

operator actions in the fault trees underneath.  I mean 7 

long-term RICC operations under the RICC fault tree.  8 

Battery, you know, extension is under the battery tree. 9 

 So it's all in there.  And the operator actions are 10 

in the models, but they show up at the cut sets, not 11 

in the event tree.  And by moving them up to the event 12 

tree headers, we get logic problems, is what you end 13 

up having here.   14 

  PARTICIPANT:  So you're suggesting how to 15 

fix the problem.  The problem is that they don't look 16 

like they're applying specific analysis in some cases. 17 

 And how would we fix that problem? 18 

  PARTICIPANT:  Well, if you take the 19 

comments you get on the event tree and correct it, you 20 

need to benchmark that off of existing results, whether 21 

it be the Peach Bottom results or -- 22 

  PARTICIPANT:  Compare it the SPAR models? 23 

  PARTICIPANT:  Compare it to the SPAR models 24 

or something. 25 
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  PARTICIPANT:  Yes, I would think that you 1 

get to the point where you need to benchmark something 2 

or compare it.  We'll ask the industry for the 3 

information rather than have to go plowing through cut 4 

sets and stuff.  We have time to do that.  So if there's 5 

a place where it's important and we need to do that, 6 

we'll ask for industry assistance to get the information 7 

in a way that we can just digest it. 8 

  PARTICIPANT:  I think there's a -- I guess 9 

eventually we'll get into this, but Marty's done more 10 

detailed event tree than we have put together.  Many 11 

of the (inaudible) nodes that we -- that Marty put in 12 

as branches are included in our logic in one way or 13 

another.  It's sort of a grouping kind of a thing.  But 14 

both are going to be simplifications in one way or another 15 

of all the possible outcomes, because we're trying to 16 

represent (inaudible) that (inaudible) model. 17 

   But what's important I think is if we're 18 

driving the result in a direction that doesn't comport 19 

with what our current misconception is, and that's 20 

(inaudible).   21 

  PARTICIPANT:  Yes.   22 

  PARTICIPANT:  I mean there are a lot of 23 

challenges in doing this. 24 

  MR. SZABO:  Sud, you up? 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 66

  PARTICIPANT:  He's right here. 1 

  MR. SZABO:  He's right here? 2 

  PARTICIPANT:  (Inaudible). 3 

  PARTICIPANT:  We didn't know it. 4 

  (Laughter.) 5 

  MR. SZABO:  Just before Sud starts, for 6 

everyone on the phone, we finally got the Webinar 7 

working.  Sorry for the delay.  And just as another 8 

reminder, we are recording this, so anything we say will 9 

be recorded. 10 

  PARTICIPANT:  (Inaudible)? 11 

  MR. SZABO:  Well, you know, it's wire 12 

tapping and all that stuff.   13 

  And now we'll hand it off to Sud. 14 

  MR. BASU:  Okay.  Thank you.  Sud Basu from 15 

the Office of Research.  Yes, the Webinar is still not 16 

working? 17 

  MR. SZABO:  No, we got it. 18 

  MR. BASU:  You got it?  Okay.  Great.  So 19 

for those of you in the Webinar and also the bridge line, 20 

the first few slides that I am going to present are 21 

actually repeats from the presentations I made in the 22 

previous two public meetings, one on June 11th and the 23 

next one on July 22nd, I believe. 24 

  So if we get to the technical basis -- okay. 25 
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 We have the slides here.  So what we started out with 1 

is in the rulemaking focus.  If you look at the SRM, 2 

it's filtering strategies with dry well filtration and 3 

severe accident management for VWR (phonetic) MARK I 4 

and II containments.  And in that  statement what is 5 

implied is severe accident is a distinct possibility. 6 

  7 

  And I mention this with some emphasis 8 

because for MELCOR calculations the starting point is 9 

the core damage has happened.  We know that this -- some 10 

final probability that core damage may not happen.  That 11 

said, MELCOR starting point is core damage has happened. 12 

 So that's why the emphasis for the calculations that 13 

we proposed in the June 11th meeting were more 14 

mitigations.   15 

  So we started with the base case, which is 16 

ELAP plus your severe accident capable containment vent 17 

in place and whatever EPG (phonetic) SAG that are 18 

appropriate, that are applicable to HCVS (phonetic) are 19 

also in place.   20 

  And then we looked at the alternative, which 21 

would be core injection and we said FLEX is more equipped 22 

or equipped, period, for pre-core damage.  So for core 23 

injection there has to be something FLEX-like, not quite 24 

the FLEX as we know it today, and, you know, because 25 
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dry well injection and external filter as an option. 1 

  Now the Accident Management Rulemaking that 2 

we understand as industry's position, at least as of 3 

June 11th.  And I put a question mark there for myself 4 

saying that, you know, I hope I understand it correctly. 5 

 And that is that will include core injection à la FLEX 6 

pre-core damage and early venting to avoid severe 7 

accident, or at the minimum delayed for a prolonged time. 8 

 So I see that at least at the front end 9 

prevention-focused.   10 

  Now of course if the prevention fails, that 11 

means the core is damaged.  Then mitigation will kick 12 

in.  So what you see there is in the red sort of font 13 

is something that I added, you know, to the discussion 14 

we had on the June 11th meeting. 15 

  PARTICIPANT:  I think -- I don't really 16 

disagree with anything in the top part.  I think that 17 

what -- that bullet you're talking about now relates 18 

to is the point that Marty made early on, which is that 19 

the understanding response of the plant is you have to 20 

start pre-core damage so that you understand the going 21 

in -- thermal-hydraulic and operator conditions and FLEX 22 

equipment status going into the mitigation side. 23 

  MR. BASU:  Yes, absolutely. 24 

  PARTICIPANT:  So I think -- 25 
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  MR. BASU:  No. 1 

  PARTICIPANT:  -- that's all we were getting 2 

at in that June 18th meeting was we believe you have 3 

to understand what's happened with FLEX before and what 4 

happened with the operator before you can start 5 

evaluating mitigation. 6 

  MR. BASU:  Yes. 7 

  PARTICIPANT:  That's -- 8 

  MR. BASU:  No.  Yes, and that's understood. 9 

 Yes. 10 

  PARTICIPANT:  I'm not sure what the 11 

distinction you're trying to make there is, but -- 12 

  MR. BASU:  Well, distinction, if you look 13 

at the distinction between the first sub-bullet under 14 

the first bullet and the first sub-bullet under the 15 

second bullet, I think the distinction is the MELCOR 16 

analysis emphasis is on mitigation through and through. 17 

 Core damage has happened. 18 

  PARTICIPANT:  Right. 19 

  MR. BASU:  Okay.  And for the accident 20 

management rulemaking, so to say, industry's position 21 

is we'll try to prevent core damage as long as we can 22 

by any means and every means available to us.  And if 23 

core damage hapPens, then we'll go to mitigation.  So 24 

the emphasis is more on prevention. 25 
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  MR. GABER:  I don't -- 1 

  MR. BASU:  At least on the front end. 2 

  MR. GABER:  I don't think that's the case. 3 

  PARTICIPANT:  I don't think that's true. 4 

  MR. GABER:  I don't think that's true.  And 5 

when we talked before, Sud -- this is Jeff Gaber.  And 6 

I think you've included our -- on slide, your slide 6, 7 

you included our alternatives. 8 

  MR. BASU:  Yes. 9 

  MR. GABER:  And I thought we made it clear, 10 

every one of those alternatives is a mitigation strategy, 11 

not a prevention strategy. 12 

  MR. BASU:  Yes, and you'll see that in -- 13 

  MR. GABER:  Yes, they all have assumed that 14 

we've had core damage.  And maybe we're talking around 15 

this from different directions, but I think the point 16 

we want to make is what we're doing -- our MAP (phonetic) 17 

analysis, our APETs, they're all focused on the success 18 

of those mitigation strategies after core damage has 19 

occurred.  And Doug and Marty have pointed out the reason 20 

why we include the prevention part is to have an ability 21 

to create realistic scenarios for mitigation.  We don't 22 

want to arbitrarily select, you know, what the plant 23 

status is and what the pressures are and what the RPV 24 

status is arbitrarily without looking up front at the 25 
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prevention stages at how you got to the core damage.  1 

That's all.  That was the only point. 2 

  MR. BASU:  Accepted.  What I was trying to 3 

do is show you these first few slides, at least for the 4 

benefit of those who are on the Webinar, to set the 5 

context for what's coming in the last few slides.  And 6 

I was really referring to our understanding as of two 7 

meetings ago.  Okay?  And so we discussed since then. 8 

 And as you rightly pointed out that on slide 6 we made, 9 

you know, some comparison and they are more kind of 10 

-- they map to each other more readily now than how I 11 

saw it before.  Okay? 12 

  MR. GABER:  Okay.  Got you.  All right. 13 

  MR. BASU:  So if we move to the next slide 14 

-- and I think again this one is a repeat.  So when we 15 

kind of developed the proposed MELCOR analysis matrix, 16 

which, you know, an example of which will come in the 17 

next couple of slides, we consider various analysis 18 

options with RICC operation being a variable.   19 

  20 

  The RPV depressurization and vessel 21 

injection I questioned there because post-core damage, 22 

it wasn't clear to me what sort of systems would be there 23 

to be able to inject water into the core.  So I had a 24 

question there on the injection.  So the capacity of 25 
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the effectiveness because dry well spray and consider 1 

it with various (inaudible) times.  Examples being at 2 

vessel breach or at RICC failure.  Also (inaudible) 3 

variations. 4 

  And the containment venting, again we 5 

considered various options in terms of vent sizing, as 6 

well as cycling criteria, transition from wet well to 7 

dry well venting, and last by not least the early venting 8 

options. 9 

  So those were the analysis options that were 10 

sort of used to come up with the matrix that we proposed 11 

back in the June meeting. 12 

  And in the next couple of slides, slides 13 

4 and 5, I basically reproduced what we had then as an 14 

example of main steam line creep rupture being the simple 15 

end state, if you will.  And there are many other end 16 

states that we consider.  So, and I don't want to really 17 

spend much time on these because you'll see the slides 18 

revised shortly. 19 

  So I think the industry presented the 20 

potential industry alternatives to analyze, and that 21 

was -- I believe it was at the July 22nd public meeting. 22 

 And what you presented, your base case and various 23 

options, so to say, and options that will implement or 24 

imply various mitigation features on at a time.  And 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 73

we heard this morning Marty's presentation that there 1 

are many, many challenges with the operational 2 

procedures and equipment reliability, etcetera.   3 

  So you can come up with very quickly very, 4 

very large set of calculations which obviously is going 5 

to be, you know, very time consuming, if not an impossible 6 

task given the schedule and other concerns we have.  7 

So what you did there and what we also tried to do in 8 

our proposed matrix are to come up with a sort of optimum 9 

set of runs that would capture the most dominant 10 

-- consequence-wise most dominant cases. 11 

  So the next slide, what we did, we took some 12 

of the information that you presented in July and we 13 

tried to capture some of these information features into 14 

(inaudible) revised MELCOR calculation metrics, and 15 

that's, you know, as a few days ago.  You know, this 16 

is still subject to discussion at this meeting and 17 

subsequently before we can come up with hopefully a final 18 

set of calculation metrics, set of calculations.  And 19 

much of that will also depend on what Marty presented 20 

and what we're going to hear this afternoon on the PRA 21 

aspects. 22 

  PARTICIPANT:  Can I ask you a question on 23 

this one? 24 

  MR. BASU:  Sure. 25 
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  PARTICIPANT:  What will venting 1 

(inaudible) that you've got there?  You distinguish 2 

between venting at PSP versus PCPL.  What's the purpose 3 

of that?  Is that in a way to try to represent an earlier 4 

venting time?  Is that really why the PSP is there? 5 

  MR. BASU:  This is the -- that's right.  6 

This is the sensitivity, because your base case is 7 

-- well, we're venting at PSP, so we wanted to see, you 8 

know, what difference it might make in terms of the 9 

signature if we were not able to, let's say, vent at 10 

PSP.  But evidently we will vent it at a higher pressure 11 

such as PCPL. 12 

  PARTICIPANT:  Okay. 13 

  MR. BASU:  So this is more of a sensitivity. 14 

  PARTICIPANT:  Procedures will direct the 15 

operator then well before PSP -- 16 

  MR. BASU:  Correct. 17 

  PARTICIPANT:  -- by operator (inaudible)? 18 

  MR. BASU:  Well, when I say at PSP, is at 19 

PSP or below.  So whatever the procedure is, you will 20 

do that.  But in the event that you are not able to do 21 

that, there's the operator action or the human 22 

reliability challenge that comes in if you're not.  So 23 

we are including a case where we're going to then vent 24 

at PCPL, at or below PCPL.  Does that make any sense 25 
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to you? 1 

  PARTICIPANT:  I understand your 2 

explanation of those cases.  Just a little worried that 3 

it doesn't really align with the way the (inaudible) 4 

work I mean if you were in an ELAP and we had RICC 5 

operator. 6 

  PARTICIPANT:  One thing it doesn't show 7 

here is what's happening with the RPV pressure.  So it's 8 

my understanding you wouldn't be venting at PSP unless 9 

you depressurize the primary first.  Is that correct? 10 

  MR. BASU:  Yes. 11 

  PARTICIPANT:  Because now the 200 psi for 12 

200.  So that would have to be part and parcel of that 13 

run.  So I think if you look at it that way, you're 14 

probably getting closer to what the SAGs would -- the 15 

EPGs would be saying, I believe.  Correct me if I'm 16 

wrong. 17 

  PARTICIPANT:  That's correct. 18 

  PARTICIPANT:  So that would be close to 19 

PSP? 20 

  MR. PARKER:  Wait.  This is Tom Parker.  21 

With the procedural (inaudible) event above the SCRAM 22 

pressure, so around two psig.  But practically around 23 

15 pounds as a psig would be appropriate.  But the 24 

procedure you correctly identified that we would 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 76

depressurize before we'd open the vent.  That's correct. 1 

 That's in the (inaudible). 2 

  PARTICIPANT:  Yes, otherwise there's no 3 

point in venting.  If you don't depressurize, there's 4 

no point in venting.   5 

  PARTICIPANT:  (Inaudible).  You're 6 

venting early for maintaining RICC.  (Inaudible)? 7 

  PARTICIPANT:  Yes, but you need to 8 

establish (inaudible) -- 9 

  PARTICIPANT:  (Inaudible). 10 

  PARTICIPANT:  -- for a process so you could 11 

remove decay heat. 12 

  PARTICIPANT:  But you don't have to 13 

depressurize the RPV. 14 

  PARTICIPANT:  Well, that's in the -- the 15 

procedure has you do that. 16 

  PARTICIPANT:  Yes, you're told to. 17 

  PARTICIPANT:  Yes. 18 

  PARTICIPANT:  And RICC (inaudible). 19 

  PARTICIPANT:  But you don't have to. 20 

  PARTICIPANT:  Yes, I mean if for some 21 

reason you didn't -- 22 

  PARTICIPANT:  Yes.  Yes. 23 

  PARTICIPANT:  -- it will just keep going. 24 

  PARTICIPANT:  Sure, that's the point. 25 
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  PARTICIPANT:  You would open the vent and 1 

keep the pressure going.   2 

  PARTICIPANT:  I guess the case -- so then 3 

when we get to like case 2 and -- yes, case 2, is that 4 

really a credible case?  Wouldn't RICC be lost on high 5 

pool temperature at some point, I mean, before 16 hours? 6 

 Aren't you going to hit 230 degrees, I mean, well 7 

-- obviously well before you get to PCPL?  Is it 13?  8 

Thirteen hours? 9 

  PARTICIPANT:  Yes. 10 

  PARTICIPANT:  So I'm just wondering in case 11 

2 if that's --  12 

  PARTICIPANT:  I've run a case with MAP5 13 

(phonetic) and it was around 15 hours for that one. 14 

  PARTICIPANT:  Okay.   15 

  MR. BASU:  So, you know, you were actually 16 

close to 16 hours.  And this is all results based on 17 

calculations.  Given -- 18 

  PARTICIPANT:  Well, I guess my point is if 19 

your lose RICC before you get to PCPL, then you're going 20 

to go into core damage and who knows when you're going 21 

to vent next?  It might be a vessel breach.  Could be 22 

after vessel breach.   23 

  MR. BASU:  Sure.  And if that happens let's 24 

say at eight hours, you know, then this particular run 25 
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will not have much meaning.  But if it happens at 15 1 

hours, given the uncertainties, I'm not sure where I 2 

can simply ignore. 3 

  PARTICIPANT:  All right.  So the 4 

distinction is that the case 1 and 3, 4 and 5 you're 5 

following EPG Rev 3, you're venting to maintain RICC. 6 

 I think what Doug's called, you know, suppression pool 7 

temperature control -- 8 

  MR. BASU:  Right. 9 

  PARTICIPANT:  -- is -- I view it as the same 10 

as what we've got in our event tree here. 11 

  MR. BASU:  Yes. 12 

  PARTICIPANT:  But in case 2, you're just 13 

saying they fail to do that. 14 

  MR. BASU:  Right. 15 

  PARTICIPANT:  They don't do that. 16 

  MR. BASU:  Right, and it's -- 17 

  PARTICIPANT:  And they don't vent early to 18 

keep RICC alive.  Okay. 19 

  MR. BASU:  But they don't vent -- 20 

  PARTICIPANT:  (Inaudible). 21 

  MR. BASU:  -- and then (inaudible). 22 

  PARTICIPANT:  You keep it running.  You'd 23 

say keep running until when, just (inaudible)? 24 

  PARTICIPANT:  To a batteries -- 25 
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  MR. STUTZKE:  To the battery.  It depends. 1 

  PARTICIPANT:  -- are assumed to be 2 

depleted.  So the 16 hours -- 3 

  MR. BASU:  Sixteen hours is the -- 4 

  PARTICIPANT:  -- is really battery 5 

depletion time. 6 

  PARTICIPANT:  But I think you do have to 7 

make sure; and maybe you already did this -- you have 8 

to make sure of this high pool temperature.  Because 9 

I think in one of the slides on the 22nd I said we'd 10 

assumed that RICC would fail at 230 degrees. 11 

  MR. BASU:  Yes.  So, yes, we'll -- you know, 12 

when -- 13 

  PARTICIPANT:  Okay. 14 

  MR. BASU:  -- we do the calculations, we'll 15 

see.  And if it reaches that temperature and if it 16 

reaches -- 17 

  PARTICIPANT:  True. 18 

  MR. BASU:  -- we know that it trips.  Yes. 19 

 Sure. 20 

  PARTICIPANT:  Okay.   21 

  MR. BASU:  All right?  So that's --  22 

  PARTICIPANT:  Now the questions -- sorry. 23 

  MR. BASU:  Yes, go ahead. 24 

  PARTICIPANT:  The questions on dry well 25 
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venting, what does that mean? 1 

  MR. BASU:  Oh, just -- you know, I mean that 2 

-- remember the -- in the previous presentation I had 3 

the same question.  So we're asking ourselves when do 4 

we do dry well venting?   5 

  PARTICIPANT:  But when you say that, you're 6 

acknowledging the EPG SAGS; in this case -- 7 

  MR. BASU:  Yes.  Sure. 8 

  PARTICIPANT:  -- I guess the SAG, that 9 

tells you when the pool gets to a certain level, isolate 10 

wet well.  And then when you need to vent, you would 11 

vent the dry well. 12 

  MR. BASU:  So this is what we're going to 13 

actually discuss.  That's my point that we'll discuss 14 

at this meeting and settle on when that dry well venting 15 

timing is.  So if it is EPG SAG which is at the water 16 

level, certain water level, that's fine.  That will give 17 

me -- 18 

  PARTICIPANT:  Would it be when PCPL is 19 

reached after the wet well vent was closed -- 20 

  PARTICIPANT:  Right. 21 

  PARTICIPANT:  -- when the water level 22 

reached the wet well vent termination? 23 

  MR. BASU:  Right.  Right. 24 

  PARTICIPANT:  Now I have an important 25 
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question on this one.  Where is the pressure measurement 1 

taken, in the dry well or the wet well, because they're 2 

at different pressures? 3 

  PARTICIPANT:  What's PCPL (inaudible)?  4 

  PARTICIPANT:  It's at different plants, I 5 

think.  I thought for Peach Bottom -- we'll have to get 6 

clarification, but I thought for Peach Bottom it was 7 

an atmosphere pressure.  Like it wasn't like Nine Mile 8 

1 where we measured it (inaudible) -- 9 

  PARTICIPANT:  Which atmosphere?  The dry 10 

well or the wet well air space? 11 

  PARTICIPANT:  Typically dry well. 12 

  PARTICIPANT:  Dry well? 13 

  PARTICIPANT:  Typical. 14 

  PARTICIPANT:  I'm not too worried about 15 

that Delta P.  I guess I would -- 16 

  PARTICIPANT:  Well, (inaudible) could be 17 

used -- it could make a little difference. 18 

  PARTICIPANT:  But I think the thing to 19 

clear up is if it's based on the torus bottom pressure 20 

like Nine Mile was. 21 

  PARTICIPANT:  (Inaudible). 22 

  PARTICIPANT:  Yes. 23 

  MR. BASU:  So, Jeff, I meant, in response 24 

to your question, that I was venting at high water level 25 
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-- 1 

  PARTICIPANT:  Yes. 2 

  MR. STUTZKE:  -- like that. 3 

  MR. GABER:  Does any of this include the 4 

operator was unsuccessful in not flooding the wet well 5 

vent? 6 

  PARTICIPANT:  Did not, Jeff?  That would 7 

be -- 8 

  MR. GABER:  No, the case -- previously when 9 

we were talking about mitigating or filtering 10 

strategies, there was this water management aspect to 11 

it and, it seemed to me, a need to assess the feasibility 12 

of controlling water in a certain band that appeared 13 

to be plant-specific as far as assumptions about when 14 

the wet well would or wouldn't be lost.  And I don't 15 

see that that's here anywhere. 16 

  PARTICIPANT:  We had an alternative 3 17 

Charlie that was I think the case you're talking about. 18 

 It was one of the alternatives that we were going to 19 

address. 20 

  MR. GABER:  Yes. 21 

  PARTICIPANT:  Because the current EPG SAGs 22 

would lead us to isolating the torus vent. 23 

  MR. BASU:  Okay.  So that's what I'm 24 

showing here.  That's case 7, which is the next page. 25 
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   PARTICIPANT:  And that's basically when 1 

your instrument level is -- when you can lo longer know 2 

what the water level is. 3 

  PARTICIPANT:  There are several plants that 4 

-- 5 

  PARTICIPANT:  There are other plants 6 

(inaudible).  Peach Bottom (inaudible). 7 

  PARTICIPANT:  Yes.  Okay.  Well, it would 8 

be nice to know what those differences are. 9 

  PARTICIPANT:  Yes, we asked for that 10 

information, I think, a couple times.   11 

  PARTICIPANT:  I will remind Steve 12 

(phonetic). 13 

  (Laughter.) 14 

  PARTICIPANT:  (Inaudible). 15 

  PARTICIPANT:  Yes, we can blame him. 16 

  MR. BASU:  You made another battle. 17 

  PARTICIPANT:  Well, specifically what was 18 

the question (inaudible)? 19 

  MR. BASU:  Plant-specific. 20 

  PARTICIPANT:  What kind of criteria for 21 

shutting off the -- 22 

  PARTICIPANT:  The wet well vents. 23 

  PARTICIPANT:  -- wet well vent exists in 24 

various plants? 25 
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  PARTICIPANT:  Well, what we talked about 1 

the last meeting was that the assumption that we were 2 

going to make in our evaluation was going to be based 3 

on Peach Bottom, which appeared to be more stringent 4 

than any of the others.  It was a relatively small 5 

increase in torus level to force them, because of what 6 

you just said, because it was an instrumentation limit. 7 

 It wasn't because that was the physical location of 8 

the torus vent.  So we talked about that.  I mean there 9 

are plant-to-plant variations for this number, 10 

obviously.  And like when we did the Nine Mile, we did 11 

the tabletops, it was totally different.  It was all 12 

the way to the top of the torus. 13 

  PARTICIPANT:  And that's why we asked for 14 

plant-specific information for a lot of this stuff is 15 

to judge the generality, the generic-ness of the generic 16 

models.  It may not matter at all, but it is  17 

-- there is -- okay, here's the generic model and how 18 

well does it represent?  And that's based on the 19 

variation across the plant.  And so we've asked for that 20 

kind of information. 21 

  PARTICIPANT:  Yes.   22 

  MR. BASU:  So is it fair for me to conclude 23 

that for now I'll accept the at high water level, but 24 

subject to further confirmation and plant-specific? 25 
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  PARTICIPANT:  Well, we can get in the Peach 1 

Bottom (inaudible) consecutively. 2 

  PARTICIPANT:  We did. 3 

  MR. BASU:  Sure.  Yes.   4 

  PARTICIPANT:  It was in the slide, yes. 5 

  PARTICIPANT:  It was in the slides?  Okay. 6 

  MR. BASU:  Yes, which is there. 7 

  PARTICIPANT:  So you have that? 8 

  PARTICIPANT:  But Bob's asking about a 9 

two-meter rise in water level, right? 10 

  PARTICIPANT:  Yes. 11 

  MR. BASU:  Yes.  So I just -- yes, I know 12 

that Peach Bottom is a representative. 13 

  PARTICIPANT:  Then (inaudible) with a more 14 

complete (inaudible)? 15 

  PARTICIPANT:  Yes. 16 

  PARTICIPANT:  Then we'll see if NEI can 17 

follow through. 18 

  PARTICIPANT:  Yes, it just goes to the 19 

assigning any uncertainty to this 3 Charlie thing. 20 

  PARTICIPANT:  Sure. 21 

  PARTICIPANT:  That's what it goes to. 22 

  PARTICIPANT:  Sure.   23 

  PARTICIPANT:  Yes.  Yes. 24 

  PARTICIPANT:  So specifically you'd like 25 
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to have a bounding range on where we would isolate the 1 

wet well vent?  Is that what you're asking for, for a 2 

variety of plants?  The water level of where you would 3 

isolate the wet well vent?   4 

  PARTICIPANT:  Yes. 5 

  MR. BASU:  Yes. 6 

  PARTICIPANT:  I'm just trying to get 7 

clarity on getting the question so we can probably ask 8 

a very pointed question and get a good answer quickly. 9 

  PARTICIPANT:  Let's do a survey. 10 

  PARTICIPANT:  So since we're asking for 11 

information, we were talking the other day about 12 

thermocouples possibly located on the reactor vessel 13 

for a vessel breach.  Is there any kind of a survey as 14 

to plants that may or may not have that? 15 

  PARTICIPANT:  But I know of no recently 16 

initiated survey on that.  One of your guys might know 17 

that. 18 

  PARTICIPANT:  What's the question? 19 

  PARTICIPANT:  Repeat the question. 20 

  PARTICIPANT:  What plants have temperature 21 

measurements in the lower RPV head? 22 

  PARTICIPANT:  It's the vessel breach meter. 23 

  PARTICIPANT:  The vessel breach meter? 24 

  (Laugher.) 25 
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  PARTICIPANT:  Obviously they have them.  1 

Not for that purpose. 2 

  PARTICIPANT:  Okay. 3 

  PARTICIPANT:  I think they have dry well 4 

wall sensors at (inaudible).  I just looked at 5 

(inaudible). 6 

  PARTICIPANT:  Well, we know Fukushima unit 7 

1 had specific temperature measurements at the lower 8 

part of the RPV. 9 

  PARTICIPANT:  Yes, whether or not we have 10 

them here -- 11 

  PARTICIPANT:  But I mean the question would 12 

be in an ELAP would that be powered or not?  I mean -- 13 

  PARTICIPANT:  Yes, that's -- 14 

  PARTICIPANT:  -- I don't know that I would 15 

be taking credit for that. 16 

  PARTICIPANT:  Maybe it won't matter. 17 

  PARTICIPANT:  Well, for the operator action 18 

to know whether a vessel breach has happened. 19 

  PARTICIPANT:  Well, it does not.  I mean 20 

it's got the temperature.  How is that -- what's the 21 

(inaudible)? 22 

  PARTICIPANT:  Yes, to assume.  I'll just 23 

have to assume (inaudible). 24 

  PARTICIPANT:  Well, there's no models -- 25 
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  PARTICIPANT:  No, that's (inaudible). 1 

  PARTICIPANT:  -- for using the temperature. 2 

  PARTICIPANT:  No, I'll only tell you that 3 

you've got (inaudible) there. 4 

  PARTICIPANT:  Yes.  Again, that won't be 5 

available in an ELAP, right, unless they specifically 6 

power it.   7 

  PARTICIPANT:  But, well --  8 

  PARTICIPANT:  It's a thermocouple.  You 9 

can actually -- 10 

  PARTICIPANT:  You can read it. 11 

  PARTICIPANT:  -- read it.  It had 12 

instructions on how to read the thermocouple. 13 

  PARTICIPANT:  From the control rooms. 14 

  PARTICIPANT:  It does not go away. 15 

  PARTICIPANT:  It's not part of the current 16 

(inaudible). 17 

  PARTICIPANT:  It's not part of our current 18 

strategy. 19 

  PARTICIPANT:  It's in some of the 20 

(inaudible). 21 

  PARTICIPANT:  So we're not crediting it?  22 

  PARTICIPANT:  Well, how do you know when 23 

to turn on dry well flooding? 24 

  PARTICIPANT:  Okay.  Again, going back to 25 
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Bill's presentation and the discussion of the SAGs, it's 1 

symptom-based based on indications that Bill listed, 2 

things like a drop in RPV pressure.  We do know the RPV 3 

pressure.  That's part of FLEX, right?  A rise in the 4 

containment pressure simultaneous.  That's part of the 5 

instrumentation that we'll have.  So it was based on 6 

some pretty simple -- 7 

  MR. FULLER:  That might be an in-steam line 8 

pre-capture. 9 

  PARTICIPANT:  Exactly right, Ed.  It might 10 

be.   11 

  PARTICIPANT:  It might be. 12 

  PARTICIPANT:  (Inaudible). 13 

  PARTICIPANT:  So the severe accident now 14 

has a -- always had an evaluation and a beefed-up 15 

evaluation to determine what's going on.  And then you 16 

make the -- from that determination then you go forward 17 

with the actions.  So and you use whatever is available. 18 

 Like Pat was saying, the thermocouples would be 19 

available.  And under FLEX you're going to have to have 20 

instruments available to read those type of instruments 21 

without power available.   22 

  PARTICIPANT:  Well, would you be -- 23 

  PARTICIPANT:  (Inaudible). 24 

  PARTICIPANT:  Is your concern about 25 
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(inaudible). 1 

  PARTICIPANT:  Because it might be that if 2 

you wait too long you'll get your -- on your melt through 3 

even though you could have turned the water on. 4 

  PARTICIPANT:  Yes.  Well, more than likely 5 

I think you're going to misinterpret the steam line break 6 

as a vessel breach and start injecting water into the 7 

dry well. 8 

  PARTICIPANT:  You might. 9 

  PARTICIPANT:  (Inaudible) we know 10 

(inaudible).  I mean that's (inaudible).  Also 11 

depending upon your strategy one of the things you need 12 

to check on in here that talked about is that the 13 

(inaudible) injected into the (inaudible) the dry well. 14 

 So if you have water going to the vessel, you might 15 

terminate that and switch it to the dry well.  If you 16 

have any sort of (inaudible).  And in alternative 3 Alpha 17 

we had an incident of that, but in alternative 2 Alpha 18 

we only had RPV injection (inaudible). 19 

  MR. BASU:  Well, 3 Alpha you switch from 20 

core injection to dry well injection, but you're not 21 

doing it simultaneously, right? 22 

  PARTICIPANT:  Right.  No, but you switch. 23 

  MR. BASU:  You switch.  Right. 24 

  PARTICIPANT:  I mean you can (inaudible), 25 
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but in 2 Alpha, which I haven't (inaudible), we have 1 

a different dilemma, which is it's more like, okay, I 2 

have water -- a way to get (inaudible) water in, but 3 

(inaudible) injection.  Do I have to take that water 4 

and put it in the (inaudible)?  The SAG wants you -- EPG 5 

SAGs want you to put water where you need it.  They still 6 

think the core is in the vessel.  (Inaudible). 7 

  PARTICIPANT:  And in that box for the 8 

decision, as I understand it, there's -- it's kind of 9 

a black box how you decide if it's still in the vessel 10 

versus ex-vessel, or it's about to go ex-vessel.  I know 11 

there's a block in the decisions that says if this is 12 

happening, then do this.  So the question is how does 13 

one know that that's happening or not?  So it's back 14 

to that whole thing. 15 

  PARTICIPANT:  (Inaudible) appropriate 16 

signature (inaudible). 17 

  PARTICIPANT:  Maybe we should summarize the 18 

(inaudible)? 19 

  MR. BASU:  And someone is -- did you want 20 

to --  21 

  PARTICIPANT:  Yes, we're basically in the 22 

SAG team for -- that (inaudible).  There's a core breach 23 

signature checklist and it has you look at temperatures, 24 

has you look at levels and has you look at radiation 25 
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things and all kinds of things to figure out whether 1 

the core was actually (inaudible). 2 

  MR. BASU:  Are those -- 3 

  PARTICIPANT:  Text book outline item. 4 

  PARTICIPANT:  It's a -- you know, it's 5 

subject to (inaudible). 6 

  PARTICIPANT:  It sounds like there's a 7 

level of detail below what we know. 8 

  PARTICIPANT:  Right.  That's obviously 9 

what (inaudible). 10 

  PARTICIPANT:  Right?  And since the 11 

decision about switching the injection point and knowing 12 

when this vessel breach seems to be a key thing, the 13 

more we would know about how one knows that would be 14 

helpful, because the question keeps coming up. 15 

  PARTICIPANT:  Yes. 16 

  PARTICIPANT:  Okay.  How are you going to 17 

know that?  And, you know, from time to time we get, 18 

well, it's very hard to do, or I think we can do it.  19 

So that would be very useful to pin down how that proceeds 20 

and what you need to do it.  That would be very, very 21 

valuable. 22 

  PARTICIPANT:  Is there an assumption that 23 

feeding the vessel through a vessel breach does not enter 24 

the containment, or is the elevation in containment 25 
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(inaudible)? 1 

  PARTICIPANT:  Well, it goes into the 2 

containment.  It's just you would be -- I think the way 3 

the SAGs are written you determinate injection to the 4 

vessel and redirect it to the dry well.  Based on the 5 

work that was done with MELCOR in Section 1257, it looked 6 

to me like if you just kept the water going to the vessel, 7 

you were just as good as not put into the vessel. 8 

  PARTICIPANT:  Correct, based on the 9 

assumptions that we're -- I mean I would think that we 10 

weren't taking credit for some of the atomization and 11 

other assumptions that would happen if you went to the 12 

containment.  So I was curious as to if simplification 13 

we're doing here it was significant to change the flow. 14 

  PARTICIPANT:  Yes, I think the purpose for 15 

us identifying that alternative, the difference between 16 

2 and 3 -- is that right -- 17 

  PARTICIPANT:  Yes. 18 

  PARTICIPANT:  2 and 3 -- the purpose was 19 

to try to mitigate additional radionuclide releases that 20 

could occur from material remaining in the RPV.  That 21 

was really our motivation.  And if it turns out that 22 

that is a preferred strategy to put it in the vessel, 23 

then we would provide that feedback back through the 24 

owner's group for future, you know, consideration with 25 
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modifying the SAG.  That's the point of all of those 1 

alternatives is to analyze their value.  If they do have 2 

high value, feed that back to the OG to consider for 3 

a future SAG. 4 

  PARTICIPANT:  To feed the performance basis 5 

of what we're looking at (inaudible). 6 

  PARTICIPANT:  And it would be a departure 7 

from what it currently says.  Like Doug said, it 8 

currently says if you can identify vessel breach, or 9 

when you do, switch it to the dry well. 10 

  MR. BASU:  That's today. 11 

  PARTICIPANT:  That's today. 12 

  MR. BASU:  And that -- 13 

  PARTICIPANT:  That's the current EPG will 14 

be in effect (inaudible) -- 15 

  PARTICIPANT:  Yes, it's Rev 3. 16 

  PARTICIPANT:  -- for future (inaudible). 17 

  MR. BASU:  Right.  And that's what we are 18 

going with at the moment. 19 

  PARTICIPANT:  Yes.  Yes. 20 

  PARTICIPANT:  But the alternative isn't 21 

necessarily constrained to today, right?  An 22 

alternative might include an answer to the EPG SAG, like 23 

(inaudible) alternative.  So -- 24 

  PARTICIPANT:  Yes, so what I called the 25 
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base case is the one today.  But 2, 3, 4 and 5 are beyond 1 

EPG SAG Rev 3. 2 

  MR. BASU:  Yes.  Yes. 3 

  PARTICIPANT:  Okay.  4 

  MR. BASU:  But even, you know, you take your 5 

case -- I believe it's 3B, right? 6 

  PARTICIPANT:  3B, yes. 7 

  MR. BASU:  No, I'm sorry, it's 3A. 8 

  PARTICIPANT:  Yes. 9 

  MR. BASU:  So your external injection point 10 

to dry well.  And the question comes up when do you 11 

inject?  And right now you're saying -- and this is 12 

beyond today's EPG SAG.  That's what you're saying? 13 

  PARTICIPANT:  Well, I think -- 14 

  PARTICIPANT:  It's actually in -- in that 15 

case it's like saying (inaudible). 16 

  MR. BASU:  And since -- that's what I 17 

thought, that it's in -- 18 

  PARTICIPANT:  Yes. 19 

  MR. BASU:  -- the (inaudible) SAG.  That 20 

it's at vessel breach, but you may consider some other 21 

management options in the future.  Correct? 22 

  PARTICIPANT:  You're supposed to -- part 23 

of the exercise is to compare the strategies with and 24 

without a filter.  And so, the purpose of making the 25 
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runs is to look at the strategy, and that presumably 1 

would be projective in that if it works, this is what 2 

we would do, not that it's there now. 3 

  PARTICIPANT:  Right.  I agree. 4 

  PARTICIPANT:  The base case is then for the 5 

2B (inaudible) case with the severe accident events and 6 

you (inaudible).  The alternatives are strictly -- are 7 

truly that, which is an alternative. 8 

  PARTICIPANT:  They include modifications 9 

as necessary -- 10 

  PARTICIPANT:  Right. 11 

  PARTICIPANT:  -- to execute the procedure. 12 

  PARTICIPANT:  Right. 13 

  PARTICIPANT:  Procedural changes, hardware 14 

changes -- 15 

  PARTICIPANT:  And a big one -- 16 

  PARTICIPANT:  -- etcetera.   17 

  PARTICIPANT:  -- probably one of the 18 

biggest changes would be the ability to use a FLEX pump 19 

in these severe accident conditions, which I just 20 

identified.  What we identified was just having an 21 

external way to connect it that didn't require you to 22 

go into the reactor building.  There may other things 23 

that have to be done to make that a reliable source of 24 

water using the FLEX pump.   25 
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  MR. BASU:  So in the basis of what has been 1 

identified until today, this matrix was -- 2 

  PARTICIPANT:  Okay. 3 

  MR. BASU:  -- formulated.  Now, you know, 4 

if there are other options in the future within the 5 

constraint of this rulemaking schedule, we'll see how 6 

that can be factored in.  But today this is what the 7 

state is.  Right? 8 

  PARTICIPANT:  Okay.  So we're on the two 9 

question marks next to dry well venting, if I remember. 10 

  (Laughter.) 11 

  MR. BASU:  And, yes, thank you.  So -- 12 

  PARTICIPANT:  And so do you know when wet 13 

well and -- 14 

  MR. BASU:  So what -- 15 

  PARTICIPANT:  -- the venting is terminated. 16 

  MR. BASU:  What I know, that is at high wet 17 

well water level.  That's when you need to be venting. 18 

  PARTICIPANT:  No. 19 

  MR. BASU:  No? 20 

  PARTICIPANT:  No, that's when you terminate 21 

wet well venting. 22 

  MR. BASU:  Right.  And you switch to dry 23 

well. 24 

  PARTICIPANT:  You might not need to. 25 
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  PARTICIPANT:  No, not right away. 1 

  PARTICIPANT:  No, you may (inaudible) 2 

-- you're back to PCPL.  And then you open the -- 3 

  MR. BASU:  Thank you. 4 

  PARTICIPANT:  Yes, that's why in a lot of 5 

the analysis you see a pretty big time window between 6 

when you isolate the wet well and when the demand for 7 

venting again occurs.   8 

  MR. BASU:  Thank you. 9 

  PARTICIPANT:  And a point on that is even 10 

if I'm at one of these plants that had this restricted 11 

on what I can use on a wet well because of my 12 

instrumentation, I still have to fill that up.  I still 13 

have to pressurize all that before  14 

(inaudible) -- 15 

  MR. BASU:  Fair enough. 16 

  PARTICIPANT:  -- so it's not a huge 17 

(inaudible). 18 

  PARTICIPANT:  Now if you're in the case 4, 19 

it won't be a long time after you turn the wet well venting 20 

before you start venting the dry well because you haven't 21 

dropped very far in pressure -- 22 

  MR. BASU:  Yes. 23 

  PARTICIPANT:  -- because you've been 24 

cycling. 25 
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  MR. BASU:  Correct. 1 

  PARTICIPANT:  But all these others you 2 

could be as long as a day. 3 

  PARTICIPANT:  Correct. 4 

  MR. BASU:  We have to find out. 5 

  PARTICIPANT:  But I'm just saying what  6 

I -- 7 

  PARTICIPANT:  It will be a longer time -- 8 

  PARTICIPANT:  -- my observations from -- 9 

  PARTICIPANT:  You're right. 10 

  MR. BASU:  We have to find out. 11 

  PARTICIPANT:  Yes, (inaudible) will happen 12 

in a shorter time.  That's one of the trade-offs of the 13 

control venting (inaudible).  14 

  PARTICIPANT:  Yes, without cycling it could 15 

be a long time. 16 

  PARTICIPANT:  And one of the options that 17 

we've identified; and I don't know that it's on Jeff's 18 

matrix yet, is you know when the water level is 19 

approaching the high level to shut off the suppression 20 

pool thing.  In the future the procedures could change 21 

to say if the reason you're closing the suppression pool 22 

vent is because you're getting to that water level and 23 

you know that there is some margin there, that maybe 24 

that time you don't just cycle between these.  You let 25 
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it go down to a lower value so that you know you have 1 

more time before you have to open the dry well vent.  2 

So it can be both cases.  And if the goal is to minimize 3 

the use of the need or the time that we need the dry 4 

well vent, there are those strategies.   5 

  PARTICIPANT:  Yes.  Because if you're 6 

venting, you're opening up the possibility of 7 

re-vaporized fission products that come during that 8 

phase. 9 

  PARTICIPANT:  Yes. 10 

  PARTICIPANT:  (Inaudible). 11 

  PARTICIPANT:  Right.  So if going through 12 

the analysis shows that it's very important to delay 13 

the dry well vent as long as possible, then we may make 14 

that suggestion as part of this, to go into future 15 

(inaudible). 16 

  MR. BASU:  Oh, you want to say if it is 17 

possible to delay it dry well venting as long as -- 18 

  PARTICIPANT:  That makes more sense. 19 

  MR. BASU:  Because if you reach PCPL, you 20 

will be.   21 

  PARTICIPANT:  Correct.  Right.  And we've 22 

run some of those cases and we can see that we've been 23 

-- when we do vent cycling and still prevent -- and still 24 

delay the dry well vent for several days, if you take 25 
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that into account, recognizing that when you -- in some 1 

-- in most plants, when you reach the water level where 2 

it says to close to terminate the wet well venting, you 3 

know that there is margin and you know how much water 4 

you're putting in.  You know, you know it's not going 5 

to -- when you hit that level, the torus fans, you've 6 

got a big bubble.   7 

  MR. BASU:  Yes, I guess we'll find out when 8 

we run the calcs, because obviously in case 4 -- 9 

  PARTICIPANT:  You have a case where we're 10 

venting from the dry well through a filter, right?  11 

That's one of the cases.   12 

  MR. BASU:  Yes, yes, yes. 13 

  PARTICIPANT:  Right?  So there's no -- I 14 

mean the delay of the dry well venting issue is not there. 15 

  MR. BASU:  No.  Well, what we did is in the 16 

SECI 12-0157 we ran dry well venting from the start.  17 

There were a couple of cases.  But here it's 18 

transitioning to dry well venting so that (inaudible). 19 

  PARTICIPANT:  Got it.   20 

  PARTICIPANT:  Just one clarification on 21 

case 4. 22 

  MR. BASU:  Yes? 23 

  PARTICIPANT:  If you do PCPL to -- PCPL 24 

minus 15 for the wet well, I think the same strategy 25 
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would apply in the dry well. 1 

  MR. BASU:  Yes.  Yes, if it -- 2 

  PARTICIPANT:  It triggered the same way 3 

(inaudible). 4 

  MR. BASU:  But it is cycling.  This is only 5 

cycling, yes. 6 

  PARTICIPANT:  (Inaudible), right? 7 

  MR. BASU:  Yes.  Well -- 8 

  PARTICIPANT:  (Inaudible) cycle the wet 9 

well you're going to cycle the dry well. 10 

  MR. BASU:  But do we know that for sure?  11 

Because I thought I heard something -- they're saying 12 

that, you know, if you cycle wet well and that way you 13 

prolong venting through the wet well, and after that 14 

to the water level, the high water level, and you still 15 

have time to reach the PCPL.  In this case probably you 16 

won't have that much time before you reach the PCPL. 17 

  PARTICIPANT:  Right. 18 

  MR. BASU:  That you may not have to cycle 19 

the dry well, no. 20 

  PARTICIPANT:  I think our thinking on the 21 

(inaudible) was if you cycle whichever path you're using. 22 

  PARTICIPANT:  We'll look at that again, 23 

because in some of the cases what I saw was that cycling 24 

the dry well event didn't have (inaudible).  There's 25 
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not that much stuff coming out at that late (inaudible) 1 

anyway. 2 

  PARTICIPANT:  Well, we need to tell him 3 

which way (inaudible).  I figured something's 4 

(inaudible). 5 

  PARTICIPANT:  (Inaudible) probably the way 6 

(inaudible). 7 

  PARTICIPANT:  You either do or you don't. 8 

 You've got plenty of cases where you don't. 9 

  MR. BASU:  You know, exactly because in 10 

case -- 11 

  PARTICIPANT:  We'll have the McCoviak vent 12 

SRV to work either wet well or dry well, right? 13 

  PARTICIPANT:  Correct. 14 

  PARTICIPANT:  Yes. 15 

  MR. BASU:  Right now in case 4 there is no 16 

cycling, obviously.  No dry well vent cycling. 17 

  PARTICIPANT:  Since (inaudible) in that 18 

point (inaudible). 19 

  PARTICIPANT:  But is case 4 cycling around 20 

PSP or around PSPL? 21 

  PARTICIPANT:  PCPL. 22 

  MR. BASU:  PCPL. 23 

  PARTICIPANT:  PCPL? 24 

  PARTICIPANT:  Yes. 25 
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  PARTICIPANT:  So should the second line be 1 

changed then? 2 

  PARTICIPANT:  You know, I think what he's 3 

saying (inaudible) -- 4 

  MR. BASU:  No, this is all venting at PSP. 5 

  PARTICIPANT:  -- and then post-vessel 6 

breach you switch to PCPL. 7 

  MR. BASU:  And that's what your EPG SAG 8 

says, right? 9 

  PARTICIPANT:  Which is correct. 10 

  PARTICIPANT:  Yes, right.  That's after 11 

vessel breach. 12 

  MR. BASU:  Yes. 13 

  PARTICIPANT:  It needs to (inaudible). 14 

  PARTICIPANT:  After that vent -- that 15 

vent's cycling after vessel breach, not vent cycling 16 

during those 16 hours? 17 

  PARTICIPANT:  No. 18 

  MR. BASU:  No, no, no. 19 

  PARTICIPANT:  That's after the 16 hours. 20 

  MR. BASU:  This is after vessel -- 21 

  PARTICIPANT:  Okay. 22 

  PARTICIPANT:  (Inaudible) vessel breach. 23 

  MR. BASU:  Well, after -- 24 

  PARTICIPANT:  I just think it's more 25 
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consistent to run that case with both dry well and wet 1 

well.  Like Rick said, it may not make any difference, 2 

but just to be consistent, I would think. 3 

  MR. BASU:  Yes. 4 

  PARTICIPANT:  But he only has one shot. 5 

  PARTICIPANT:  Yes, yes. 6 

  PARTICIPANT:  He was one bullet in his gun. 7 

  8 

  (Laughter.) 9 

  PARTICIPANT:  You have -- we can run for 10 

25 runs.  He can only run (inaudible). 11 

  PARTICIPANT:  What I would suggest is -- 12 

  PARTICIPANT:  Maybe two shots. 13 

  PARTICIPANT:  -- if you're cycling the 14 

-- or the wet well cycle, the dry well.  And after you 15 

run it, you'll be able to tell if the cycling did anything 16 

because you're going to look at how much goes out through 17 

that vent.  And as you see that it's very small, then 18 

you'll now right away that cycling didn't buy you 19 

anything there. 20 

  PARTICIPANT:  Yes. 21 

  PARTICIPANT:  And this would definitely be 22 

 a place where if this turned out to be the dominant 23 

-- like it sounds like we're thinking, then this would 24 

be where a procedure improvement or other ones to drop 25 
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to make that cycling a different cycling value would 1 

be a way to address the performance enhancement of this 2 

going forward and a case would provide us that insight. 3 

  MR. BASU:  So noted.  It will be cycling. 4 

  PARTICIPANT:  So cycling is not part of the 5 

Rev 3. 6 

  PARTICIPANT:  It's a -- you guys help me. 7 

 It's a plant-specific implementation.  It's how they 8 

interpret.   9 

  PARTICIPANT:  So it could be?  It actually 10 

could be? 11 

  PARTICIPANT:  It could be.  12 

  PARTICIPANT:  It doesn't -- the EPGs right 13 

now don't prevent it. 14 

  PARTICIPANT:  They don't provide that level 15 

of detail. 16 

  PARTICIPANT:  (Inaudible) the level of 17 

detail or the bases for why you would want to do that. 18 

  PARTICIPANT:  Because it's very dependent. 19 

  PARTICIPANT:  You know, (inaudible) come 20 

out of this with a good (inaudible). 21 

  PARTICIPANT:  And my model turned out 22 

-- that was the way they would implement the EPGs. 23 

  PARTICIPANT:  In your tabletop exercise? 24 

  PARTICIPANT:  In the tabletop.  But in 25 
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other plants we found they don't necessarily do that, 1 

because the EPGs don't direct what exactly (inaudible). 2 

  PARTICIPANT:  The EPGs or Rev 3?  Didn't 3 

we say the EPGs would be (inaudible)? 4 

  PARTICIPANT:  Either one. 5 

  PARTICIPANT:  Oh. 6 

  PARTICIPANT:  Well, I got one (inaudible). 7 

  MR. BASU:  Okay.  Sure. 8 

  PARTICIPANT:  So the only -- oh, no.  So 9 

case 4 would line up approximately with case 2  Bravo 10 

then? 11 

  MR. BASU:  Yes.  Not approximately.  12 

That's what you (inaudible). 13 

  PARTICIPANT:  We're about to -- Sud has a 14 

slide.  He's already done that for us.   15 

  PARTICIPANT:  (Inaudible). 16 

  (Laughter.) 17 

  PARTICIPANT:  Yes, you can see if he got 18 

it right or not. 19 

  MR. BASU:  That's all right. 20 

  (Laughter.) 21 

  MR. BASU:  So any more question on slide 22 

7? 23 

  PARTICIPANT:  I think my only comment on 24 

(inaudible) is that the 16-hour case seems quite 25 
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prevalent, and I think if I interpret what Marty was 1 

telling us earlier, the 16-hour case may not be the 2 

dominant case. 3 

  MR. BASU:  Fantastic.  All right.  So -- 4 

  PARTICIPANT:  Maybe -- so I don't -- I'm 5 

inferring from what I heard this morning and I 6 

(inaudible).  I did, too.  So I'm just wondering if all 7 

the 16s are -- 8 

  PARTICIPANT:  Go to the next -- 9 

  PARTICIPANT:  -- the right use of 10 

(inaudible). 11 

  PARTICIPANT:  -- matrix, because he's got 12 

the other ones on -- 13 

  MR. BASU:  I got -- 14 

  PARTICIPANT:  -- the next page. 15 

  MR. BASU:  I got couple of other -- 16 

  PARTICIPANT:  He's only got a 4 and 2 and 17 

1. 18 

  PARTICIPANT:  But this is not the complete 19 

set.  Okay? 20 

  MR. BASU:  No, no, no.  Hold on.  I mean 21 

this is --  22 

  PARTICIPANT:  He didn't make that clear 23 

yet, but -- 24 

  PARTICIPANT:  (Inaudible). 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 109

  MR. BASU:  No, but this is not the complete 1 

set in terms of the case description.  Like this is only 2 

main steam line creep rupture.  We have containment of 3 

the dry well head flange leakage case, SRV failures cases 4 

and line (inaudible) melt and all those.  So that way 5 

what Ed was saying is this is -- what I'm showing is 6 

probably one-third the number of cases. 7 

  PARTICIPANT:  But from a core damage -- 8 

  MR. BASU:  But from the -- for this, what 9 

you are referring to is,  you know, there's a prevalence 10 

of 16-hour cases for this particular situation.  And 11 

this is because, you know, again going back.  And that's 12 

why I was showing those previous slides, you know, to 13 

set the context.  Because we started out with cases which 14 

had more four hours RICC failing to start and all the 15 

-- and then you all came back and saying that the EPG 16 

SAG says that you can actually prolong the RICC to 16 17 

hours and there is a  18 

-- and I think your event tree is showing very high 19 

probability that the RICC is going to work for 16 hours 20 

or so.  So we built more 16-hour cases based on that 21 

information that was made available.  So there's no 22 

particular reason we cannot go back to make, you know, 23 

a few cases with less RICC duration. 24 

  PARTICIPANT:  Yes, maybe you guys should 25 
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talk about what you expect to come out of the (inaudible) 1 

sequences of your (inaudible) event tree.  My only 2 

observation was that disproportionately --  3 

  MR. BASU:  Yes. 4 

  PARTICIPANT:  I think you're going to find 5 

a lot more in the 04 than you are in the 16. 6 

  MR. BASU:  And I might also remind you since 7 

the subject was brought up in SECI 12-0157 there was 8 

a prevalence of 16 hours cases.  And there were  some 9 

-- I guess some exceptions taken, comments made that, 10 

you know, maybe we kind of skewed the cases more to a 11 

prolonged RICC operation.   12 

  Then in our first pass at this, you know, 13 

current effort was to actually strike a balance of 14 

various RICC durations, from 0 to 16 hours with more 15 

put in the other bins as well.  But then I think when 16 

you did your -- not you personally -- I'm saying the 17 

industry made their presentation at the July 22nd 18 

meeting, it became kind of at least clear to me that 19 

you all are going towards 16 hours RICC operation and 20 

relying on that to have the chance of core being retained 21 

in vessel, longer than what a four-hour RICC will do 22 

for you. 23 

  PARTICIPANT:  Sixteen hours or greater is 24 

what the FLEX proposes are -- 25 
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  PARTICIPANT:  Yes, I think what Jeff said 1 

was that once you get past 16 hours, the 2 

thermal-hydraulic response is going to be pretty much 3 

the same, but for the early event trees. 4 

  MR. BASU:  Yes, but -- 5 

  PARTICIPANT:  The difference with what you 6 

guys did in the SECI though and why we criticized it 7 

was because you didn't have the -- and I'll try to be 8 

-- use the correct term.  You didn't do the beyond design 9 

basis event venting, early venting according to -- you 10 

didn't do that.  And that's what had -- it wasn't the 11 

fact that you ran RICC for 16 hours that we were critical 12 

of.  It was that you didn't combine that with the proper 13 

SAG or EPG procedures that said that only makes sense 14 

if you also did the venting. 15 

  PARTICIPANT:  Well, did those even exist 16 

a year ago? 17 

  MR. BASU:  Yes. 18 

  PARTICIPANT:  But at that time that wasn't 19 

on the table. 20 

  MR. BASU:  Early venting was not a concept 21 

that was being thought about. 22 

  PARTICIPANT:  That wasn't on the table at 23 

that time. 24 

  MR. BASU:  Yes.  I think early venting was 25 
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only a few months old.  A baby.   1 

  PARTICIPANT:  One other thing -- 2 

  PARTICIPANT:  It's still -- it hasn't been 3 

born or -- not born yet.  It's -- 4 

  MR. BASU:  But, you know, going back to SECI 5 

12-0157, I don't think I ever heard of the term "early 6 

venting."  It was like prolonged RICC operation.  That 7 

was it.   8 

  PARTICIPANT:  But venting at PSP always 9 

existed. 10 

  PARTICIPANT:  Correct. 11 

  PARTICIPANT:  It's always been there.  And 12 

that's at 25 -- 13 

  MR. BASU:  Well, that was in your EPG SAG, 14 

right? 15 

  PARTICIPANT:  Yes. 16 

  MR. BASU:  That's fine.  But that was not 17 

really brought up in terms of early venting concept. 18 

  PARTICIPANT:  It's always been there.  19 

Again, we were just trying to get a credible scenario, 20 

because in the SECI, by running RICC without doing that 21 

venting inflated the containment pressure which altered 22 

the results, and we felt unrealistically.  That was the 23 

point of our criticism was that it wasn't looking at 24 

a realistic scenario.   25 
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  PARTICIPANT:  You know, there's another 1 

point here that doesn't shine through on this slide, 2 

but is really there, I think.  You're going to -- you 3 

know, taking the specific example, main steam line creep 4 

rupture happens.  The only way that's really going to 5 

happen is if the RPV is at high-pressure when core damage 6 

starts.  Lot of ways to get there given the EPGs, one 7 

of which is once RICC fails you have a not-stuck-open 8 

or relief valve, the RPV re-pressurizes.  And then with 9 

more cycles going on and just like the SRCA's uncertainty 10 

analysis, that's the trigger for the main steam line 11 

creep rupture. 12 

  The other piece coming out of the EPGs and 13 

what we talked about over the last couple of -- you know, 14 

the last time, the re-isolation of the containment is 15 

part of the strategy and there's a probability you're 16 

going to fail to re-isolate, which is why when you put 17 

your first version -- and it's still in your existing 18 

one.  You have two major pathways here, so which one 19 

of these cases represents two probably?  Because if you 20 

don't re-isolate, all of a sudden you've got an open 21 

wet well vent.  You don't have much more you can do in 22 

terms of venting strategy.  All you have is water 23 

control. 24 

  PARTICIPANT:  Right. 25 
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  PARTICIPANT:  And you can expect quite a 1 

bit higher releases in cases in the failure to isolate 2 

than if you do isolate. 3 

  PARTICIPANT:  Right. 4 

  PARTICIPANT:  Because you're not -- 5 

  PARTICIPANT:  Doug's going to show you that 6 

one. 7 

  PARTICIPANT:  -- if you do isolate, you can 8 

cycle and all of the rest of this.   9 

  PARTICIPANT:  Yes. 10 

  PARTICIPANT:  So there's a lot unsaid here, 11 

but it's really going to be (inaudible). 12 

  PARTICIPANT:  And I've worked -- I mean, 13 

that's why we're trying to capture all that.  We put 14 

up those dependencies for main steam line we think are 15 

represented in the APET that we built. 16 

  PARTICIPANT:  So when you do your failure 17 

to depress, you're taking -- you're assuming that all 18 

of the SRVs fail to operate? 19 

  PARTICIPANT:  Well, if you have one stick 20 

open, what are you going to do? 21 

  PARTICIPANT:  Then you're not going to 22 

-- then you're on a depress? 23 

  PARTICIPANT:  You're going to 24 

depressurize.   25 
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  PARTICIPANT:  Yes, when (inaudible). 1 

  PARTICIPANT:  Right. 2 

  PARTICIPANT:  But to get to this main steam 3 

line creep rupture possibility that would not have 4 

happened. 5 

  PARTICIPANT:  I understand.  That's why I 6 

was saying that if you look at it, there's multiple SRVs 7 

-- 8 

  PARTICIPANT:  Yes. 9 

  PARTICIPANT:  -- and all of them would have 10 

to not be able to be opened in order to re-pressurize. 11 

  PARTICIPANT:  Yes. 12 

  PARTICIPANT:  And the procedures, when 13 

you've reached minimum steam cooling water level, which 14 

is the low level in the RPV, the operators are told 15 

emergency depressurize it, which is to open as many SRVs 16 

as they have available to depressurize  17 

the -- 18 

  PARTICIPANT:  This is very early on, right? 19 

  PARTICIPANT:  Prior to core -- 20 

  PARTICIPANT:  Anytime. 21 

  PARTICIPANT:  Prior to -- so if they have 22 

the ability to depressurize, the operators will 23 

depressurize. 24 

  PARTICIPANT:  Okay. 25 
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  PARTICIPANT:  The only time you would get 1 

into -- you're hung up at high pressure if you have no 2 

ability for the operator to -- 3 

  PARTICIPANT:  Right. 4 

  PARTICIPANT:  -- depressurize, or if you 5 

failed because (inaudible). 6 

  PARTICIPANT:  Right. 7 

  PARTICIPANT:  But if you're not at high 8 

pressure, you're not going to get a main steam line creep 9 

rupture. 10 

  PARTICIPANT:  Right. 11 

  PARTICIPANT:  But you will get some kind 12 

of a LOCA more likely than not, possibly re-circ pump 13 

seal leakage. 14 

  PARTICIPANT:  Well, yes, I think we went 15 

over those the last time. 16 

  PARTICIPANT:  Yes. 17 

  PARTICIPANT:  Yes. 18 

  PARTICIPANT:  So it's not like you're going 19 

to have an intact RPV.  You might, but you might not. 20 

  PARTICIPANT:  Right.  I guess going back 21 

to my point about the 04-16 balance.  I think that if 22 

I remember the work on the SRM, it talks about focusing 23 

on the dominant scenarios.  And if -- from the message 24 

I picked up this morning from Marty, it seems like we 25 
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won't be able to just ignore the earlier cases because 1 

there aren't any -- 2 

  PARTICIPANT:  Right. 3 

  PARTICIPANT:  -- (inaudible) in there.  So 4 

when we look at things like the effectiveness of dry 5 

well injection and the effectiveness of RPV injection, 6 

those kinds of things, we're going to need to look at 7 

those short-term cases as well as the long-term cases. 8 

 And I -- in this table -- and if it were more cases, 9 

then great.  This table doesn't seem to have that in 10 

it.   11 

  PARTICIPANT:  Yes. 12 

  PARTICIPANT:  It seems to putting all that 13 

emphasis on the 16-hour case -- 14 

  PARTICIPANT:  Right. 15 

  PARTICIPANT:  -- which is a much different 16 

(inaudible) condition than the maybe the dominant 17 

scenarios. 18 

  MR. BASU:  You're absolutely right, and 19 

your point is very well taken.  I mean in fact if we 20 

are going to look into it -- and that's why I said that 21 

this is yet to be finalized, revised and whatnot based 22 

on the PRA -- 23 

  PARTICIPANT:  Okay. 24 

  MR. BASU:  -- things, you know, what 25 
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Marty's doing and -- 1 

  PARTICIPANT:  Marty, are you following 2 

this?   3 

  MR. STUTZKE:  Yes, I'm with you. 4 

  MR. BASU:  -- what we're about to hear from 5 

you -- 6 

  MR. STUTZKE:  I'm calculating my 7 

(inaudible). 8 

  (Laughter.) 9 

  MR. BASU:  -- hopefully if we can make 10 

-- you know, rest of my presentation shorter. 11 

  PARTICIPANT:  Go for it. 12 

  (Laughter.) 13 

  MR. BASU:  So I can do one of the two things: 14 

 I can go to the very last slide, which is the comparison 15 

of the alternatives that you -- that the industry 16 

presented in the July meeting, and then of course the 17 

MELCOR cases.  And here I'm just giving main steam line 18 

creep rupture as an example.  I mean it actually -- it's 19 

-- you know, it's valid for other situations as well 20 

once we develop the metrics. 21 

  So I'm giving the comparison between the 22 

revised MELCOR cases to the industry alternatives and 23 

how either column or both columns kind of address SRM 24 

requirements.  And this is, you know, my perspective 25 
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on how they do it. 1 

  Now, you know, if you follow what's there, 2 

I guess my question to you will be since we're talking 3 

about 16-hour (inaudible) being the, you know, prevalent 4 

cases in the revised metric, do you plan to change your 5 

alternatives at this point, the alternatives that you 6 

presented?  Because all your alternatives are 16-hour 7 

alternatives. 8 

  PARTICIPANT:  No, they're not.  No, not at 9 

all.  They're going to have to -- those are just the 10 

mitigation strategies we applied -- how best to -- to 11 

basically all of the APET, the entire APET. 12 

  MR. BASU:  So are you saying that within 13 

option 2A there are different branches of RICC durations, 14 

etcetera? 15 

  PARTICIPANT:  Right, there would be -- yes, 16 

exactly right.  There would be -- 17 

  MR. BASU:  Okay. 18 

  PARTICIPANT:  -- cases with -- yes. 19 

  MR. BASU:  That's fine.  So that means, you 20 

know, your -- 21 

  PARTICIPANT:  I wish it was easier, but no. 22 

 Thank you. 23 

  MR. BASU:  So about eight cases here.  It's 24 

actually going to be maybe couple of dozens cases, maybe 25 
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even more, right? 1 

  PARTICIPANT:  It would be more, yes. 2 

  PARTICIPANT:  Yes. 3 

  PARTICIPANT:  I mean that's the whole point 4 

of -- like we were saying, that's the whole point of 5 

trying to get some quantification of these trees up front 6 

so that we can start to focus in on what are the ones 7 

that really matter? 8 

  MR. BASU:  Okay.  So what we'll do is, you 9 

know, based on what we hear this afternoon and then how 10 

Marty comes up with his accident prevention event tree, 11 

we will like to probably include few more cases and, 12 

you know, with shorter RICC duration.  That's fair.   13 

  PARTICIPANT:  And this preliminary that for 14 

discussion material that we provided, we ended up with 15 

around a third of the frequency going in (inaudible) 16 

that -- coming from a zero, a third coming from four 17 

to six hours, and a third coming from the longer term 18 

(inaudible).  So that's not by design.   19 

  (Laughter.) 20 

  PARTICIPANT:  Probably the main steam line 21 

creep rupture is not a big player in the 16 hours, but 22 

it was bigger in the earlier ones. 23 

  PARTICIPANT:  Yes, I haven't looked at 24 

(inaudible). 25 
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  PARTICIPANT:  Well, we'll discuss it, 1 

right?  That's my guess. 2 

  PARTICIPANT:  Yes, I'm just saying that, 3 

and I think from the point Marty brought up, may skew 4 

your analysis even more towards to zero. 5 

  MR. BASU:  Okay. 6 

  PARTICIPANT:  Because of the SRV cycle? 7 

  PARTICIPANT:  Right. 8 

  PARTICIPANT:  Yes, (inaudible) handle 9 

that, which we arguably haven't addressed (inaudible). 10 

   MR. BASU:  I'll then wait and be informed. 11 

  PARTICIPANT:  Okay. 12 

  MR. BASU:  You present your -- 13 

  PARTICIPANT:  My -- you have no small task. 14 

 I think this is going to be a challenge to figure out 15 

what the right minimum set of (inaudible) is.  And so 16 

I've got them in you head already, I mean just barely. 17 

 There's just (inaudible).  So and I realized that 18 

(inaudible). 19 

  PARTICIPANT:  It's tough, but it's doable. 20 

  PARTICIPANT:  I think it's doable.  21 

(Inaudible). 22 

  PARTICIPANT:  And we need to get to the end 23 

of the (inaudible). 24 

  PARTICIPANT:  Just to comment on this 25 
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chart, for example, when I look at 2 Alpha there; and 1 

again I think you and I just talked previously about 2 

this, I just want to make sure it's crystal clear that 3 

that is a scenario with vessel breach.  That is not a 4 

scenario where we are intending to maintain the core 5 

in vessel. 6 

  MR. BASU:  Oh, really?  Then my 7 

misunderstanding. 8 

  PARTICIPANT:  Yes. 9 

  MR. BASU:  I thought that's -- let me -- 10 

  PARTICIPANT:  Alternate 2 is meant -- as 11 

we were talking, it's meant to occur -- that strategy 12 

is meant to take place -- 13 

  MR. BASU:  After vessel breach. 14 

  PARTICIPANT:  -- after core damage and 15 

after vessel breach. 16 

  MR. BASU:  Okay. 17 

  PARTICIPANT:  It's where do I put the 18 

water?  And as we were saying; and Ed knows this very 19 

well, that if dry well heat up upper head, the dry well 20 

heat up becomes a challenge.  If re-vaporization of 21 

radionuclides within the RPV become a challenge, you 22 

know, they provide significant contribution to the 23 

release, one of the strategies that would eventually 24 

get, you know, filtered down -- wrong choice -- would 25 
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get transferred to the -- 1 

  (Laughter.) 2 

  PARTICIPANT:  -- owner's group for 3 

consideration would be put the water in the RPV all the 4 

time because it will follow wherever the debris went 5 

and you get this added bonus of quenching or at least 6 

trying to lower the temperatures in the vessel.  So it's 7 

a strategy post-vessel breach. 8 

  MR. BASU:  Thank you. 9 

  PARTICIPANT:  And it may be incremental 10 

enhancement to the current strategies that FLEX is 11 

employing for core damage prevention.  It gives this 12 

initial benefit and (inaudible).  So that's why it -- 13 

  MR. BASU:  So let me ask you:  So you have 14 

already breached the vessel and now you have the option 15 

of injecting water through the breached vessel to end 16 

up in the dry well -- 17 

  PARTICIPANT:  Or through the dry well 18 

(inaudible). 19 

  MR. BASU:  -- or directly through the dry 20 

well, right? 21 

  PARTICIPANT:  Yes. 22 

  MR. BASU:  And you get the reason why you 23 

might want to consider through the core because you might 24 

get some benefit, right?  I'm not sure.  Would you have 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 124

features to do both simultaneously? 1 

  PARTICIPANT:  Potentially.  I mean that 2 

could be an outcome if that -- I just thought that -- 3 

  MR. BASU:  Otherwise, you -- 4 

  PARTICIPANT:  -- as we got into this 5 

especially with the Nine Mile tabletop and we started 6 

to become more aware of the effect that core remaining 7 

in the vessel -- what effect that had on the dry well 8 

heat up and on re-vaporization, it just -- you know, 9 

it triggered in my mind an option to try to quench that 10 

in the vessel if we could.  But that may be a better 11 

strategy. 12 

  MR. BASU:  Well, you know, I'm going back 13 

to, you know, these operational challenges that Marty 14 

alluded to.  When would you know -- if you're switching 15 

from one to the other, how would you know when to switch? 16 

  PARTICIPANT:  Well, I'm not sure you'd be 17 

switching in this case.  I think you would just keep 18 

it going.  If you had it, you'd put it in the vessel. 19 

 I mean a good example of this scenario could be one 20 

where you had a pump which had never depressurized.  21 

So when the vessel fails, you'd depressurize. 22 

  MR. BASU:  Okay. 23 

  PARTICIPANT:  And now the water's going to 24 

just go right in.   25 
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  PARTICIPANT:  Exactly. 1 

  PARTICIPANT:  Now should I isolate that now 2 

that I've identified vessel breach per the SAG, current 3 

SAG?  Should I isolate that and put it in the dry well? 4 

 Maybe not.   5 

  PARTICIPANT:  Well, I think what the SAGs 6 

say is to maximize makeup to the dry well.  But it also 7 

allows for the fact that you couldn't inject to the RPV. 8 

 So if you had no means to inject to the dry well, you 9 

would keep injecting to the RPV. 10 

  MR. BASU:  And if you have means to inject 11 

to the dry well, then --  12 

  PARTICIPANT:  Then you would switch to the 13 

dry well (inaudible). 14 

  MR. BASU:  That's what I'm asking.  How 15 

would you know when to switch? 16 

  PARTICIPANT:  Vessel breach. 17 

  PARTICIPANT:  (Inaudible) vessel breach 18 

signature, which (inaudible). 19 

  MR. BASU:  And which we don't know. 20 

  (Laughter.) 21 

  PARTICIPANT:  Well, and one of the -- 22 

  PARTICIPANT:  No, there's -- 23 

  PARTICIPANT:  Which you're going to look 24 

at.  You're going to look at the signature that they 25 
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used to make that decision and make a determination about 1 

what you think. 2 

  PARTICIPANT:  I think there's (inaudible) 3 

in the Tech Guideline on it. 4 

  PARTICIPANT:  And one of the important 5 

parts of that signature is the pressure in the vessel 6 

compared to the pressure in the dry well, and whether 7 

they're equalized or not.   8 

  PARTICIPANT:  And the temperature in the 9 

dry well. 10 

  PARTICIPANT:  How did that water go into 11 

the vessel? 12 

  PARTICIPANT:  But there are several things 13 

that go into that assessment.  It's not -- 14 

  PARTICIPANT:  Yes. 15 

  PARTICIPANT:  -- if this, then that.   16 

  PARTICIPANT:  This doesn't make sense. 17 

  PARTICIPANT:  Wasn't it like in hydrogen, 18 

you look at six things? 19 

  PARTICIPANT:  Radiation.  There's 20 

hydrogen radiation.  And you look at hydrogen oxygen, 21 

or hydrogen monitors.  You look at water levels.  You 22 

look at pressures.  I mean it's a judgment that's  23 

made -- 24 

  MR. BASU:  All of them -- 25 
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  PARTICIPANT:  -- typically be made by 1 

engineers in the TSC (phonetic). 2 

  MR. BASU:  All of them, any one of them, 3 

all and -- 4 

  PARTICIPANT:  It's a judgment that's made 5 

by engineers in the TSC and they make (inaudible). 6 

  PARTICIPANT:  I mean another part, another 7 

factor is, as Rick pointed out -- and if you look at 8 

the SAGs, it puts you in those branches based on knowing, 9 

for example, if you've got any injection going into the 10 

RPV.  I mean if you have it -- you've gone a long period 11 

of time with no water in the RPV; assuming you know that, 12 

assuming that you've got information that says, okay, 13 

I had to put that water in, that ought to be one of your 14 

first indicators that, yes, I'm likely going to melt 15 

it and it's going to come out.   16 

  PARTICIPANT:  And then on top of that you 17 

see radiation rise in the containment, or RPV pressure 18 

drop, or containment pressure increase with no water 19 

going in. 20 

  PARTICIPANT:  Or these large jumps in 21 

containment temperature. 22 

  PARTICIPANT:  Or jumps in containment -- 23 

  MR. BASU:  Okay.  Marty, you got your role 24 

cut out. 25 
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  PARTICIPANT:  You're right, Ed, that the 1 

main steam line rupture could -- 2 

  PARTICIPANT:  Yes, we agree with that. 3 

  PARTICIPANT:  -- (inaudible) many of those 4 

same -- 5 

  PARTICIPANT:  But, which is an interesting 6 

thing, because that's a case where if you did have dry 7 

well injection and you had water going in -- or, yes, 8 

and you had the ability to put in the vessel, you might 9 

be told to take it out of the vessel and put it into 10 

the containment, when you might rather put the water 11 

into the vessel where the core still is -- 12 

  PARTICIPANT:  Exactly.  Exactly. 13 

  PARTICIPANT:  -- rather than put it into 14 

the (inaudible). 15 

  PARTICIPANT:  I don't know about you, but 16 

I would want to keep putting it in the vessels as long 17 

as possible. 18 

  PARTICIPANT:  So that's (inaudible). 19 

  PARTICIPANT:  So it depends on how hard it 20 

is to make the decision and how much it matters to make 21 

the decision, right? 22 

  PARTICIPANT:  Right.   23 

  PARTICIPANT:  And those are all kind of 24 

left to the student as an exercise.  That's all part 25 
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of the analysis. 1 

  PARTICIPANT:  And it involves some 2 

judgment, too.   3 

  PARTICIPANT:  Yes. 4 

  PARTICIPANT:  I've done that task in 5 

exercises.   6 

  MR. BASU:  Well, just let us know if you'll 7 

be switching.  Right now you're not switching. 8 

  PARTICIPANT:  We usually make a 9 

recommendation to the people in charge, and they believe 10 

you or not. 11 

  PARTICIPANT:  And that was also one of the 12 

reasons why we set up option 2 and option 3 the way they 13 

were, was that we only had one choice.  You can put it 14 

in the vessel -- 15 

  MR. BASU:  Right. 16 

  PARTICIPANT:  -- or you can put it in the 17 

dry well. 18 

  MR. BASU:  Exactly. 19 

  PARTICIPANT:  And the case where you do 20 

both is more a more complicated case and (inaudible). 21 

  PARTICIPANT:  You have to have enough pumps 22 

to do it and enough pipes to get it there. 23 

  PARTICIPANT:  It depends on your injection 24 

path.  If your injection path is through RHR (phonetic), 25 
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you might actually be able to do both at the same time. 1 

 You're going to have -- and maybe you're only putting 2 

--  3 

  PARTICIPANT:  Just some plants can do that. 4 

  PARTICIPANT:  But if you say you can 5 

diagnose, right, and you say you can execute, then using 6 

two pumps isn't something that will come into play.  7 

But if there's uncertainty about those two things, then 8 

having two pumps might make sense.  But it all depends 9 

on how uncertain you think the execution of the strategy 10 

is.  You know, one way to eliminate the whole question 11 

is just to have another pump, you know, that would relieve 12 

things a bit anyway.  But that's where kind of the 13 

decisions are is what are the trade-offs between operator 14 

executable and diagnosable and more hardware?   15 

  PARTICIPANT:  I think we need to You 16 

understand also the benefit of both.  It's not entirely 17 

clear from the work that (inaudible) that both is 18 

necessary.  And I think that your 157 work showing 19 

putting water into the vessel was good, putting it in 20 

the dry well was good.  Maybe putting it in both palaces 21 

is better.  Maybe not.  I don't know.  I don't think 22 

there was a clear indication that you needed both 23 

(inaudible). 24 

  MR. BASU:  Yes, and we also didn't put in 25 
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both -- you know, we didn't do both at the same time. 1 

  PARTICIPANT:  Right. 2 

  MR. BASU:  We did (inaudible).  3 

  PARTICIPANT:  And both (inaudible).   4 

 (Laughter.) 5 

  PARTICIPANT:  It's easy to pump in the 6 

code. 7 

  PARTICIPANT:  The EPGs that we're talking 8 

about, the Rev 3, were they submitted to the NRC, or 9 

have they been --  10 

  PARTICIPANT:  No.   11 

  PARTICIPANT:  No, they were not.   12 

  PARTICIPANT:  And does that -- I mean that 13 

seems to me that we're always talking about it, but 14 

(inaudible). 15 

  PARTICIPANT:  That was the point of the 16 

-- whatever date. 17 

  PARTICIPANT:  July 9th. 18 

  PARTICIPANT:  -- July 9th --  19 

  PARTICIPANT:  We had a July 9th meeting 20 

where we talked about those and run --  21 

  PARTICIPANT:  Right.  But I mean we're sort 22 

of flying by the seat of your pants trying to remember 23 

what they say and everything like that. 24 

  PARTICIPANT:  Right.  Yes, I took a note 25 
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we need to remember to bring those, at least for our 1 

own references to these meetings so that we can speak, 2 

not from memory. 3 

  PARTICIPANT:  Yes.   4 

  PARTICIPANT:  I had a question on the cases 5 

you're running.  So you kind of mentioned, you said, 6 

well, you have a main steam line creep rupture, which 7 

is like -- I think it was calculated like 15 percent 8 

for high pressure core melt, right?  So we know it's 9 

more likely to have a low pressure core melt if you're 10 

depressurizing.  You said you're also going to have SRVs 11 

stuck open.  And then are you going to have a case where 12 

you don't have an SRV?  It's just going to be an in-vessel 13 

break? 14 

  PARTICIPANT:  High pressure (inaudible)? 15 

  PARTICIPANT:  Actually the 15 percent.  16 

And, Ed, you've got to help me, or Sud.   17 

  PARTICIPANT:  And Tina's (phonetic) in the 18 

room, too, so -- 19 

  PARTICIPANT:  Oh, Tina can help.  The 15 20 

percent I thought came from a scenario where you got 21 

SRV seizure, but it wasn't big enough.  It was just big 22 

enough to slowly start bringing the pressure down so 23 

you weren't cycling other valves.  But it wasn't big 24 

enough to get the pressure down before the steam line 25 
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ruptured. 1 

  TINA:  Yes, that's right, because that was 2 

a thermal seizure. 3 

  PARTICIPANT:  Yes. 4 

  TINA:  And so we sampled an open area that 5 

it may not seize thermally fully open. 6 

  PARTICIPANT:  Fully open. 7 

  TINA:  But if it's failing to reseat, there 8 

may be some gap that's small (inaudible). 9 

  PARTICIPANT:  I mean they did, you know, 10 

however hundred of cases to look at -- 11 

  TINA:  Nine hundred. 12 

  PARTICIPANT:  -- 900 cases to look at the 13 

uncertainty.  And when it all shook out, the main steam 14 

line popped up as significant.  But because of those 15 

scenarios -- because the SRV always -- in their analysis 16 

pretty much always seizes open. 17 

  TINA:  Right. 18 

  PARTICIPANT:  So it was a question of did 19 

it seize completely open so I depressurize and I don't 20 

get the steam line rupture, or was it just trickling 21 

down and those were the ones that got you the 15 percent 22 

contribution? 23 

  TINA:  Right.  And just so that we all 24 

remember when those -- frequently those split fractions 25 
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are coming from, that function of, you know, a sixth, 1 

a third and a half, you know, in terms of we had half 2 

of early (inaudible) failure, are completely a function 3 

of the probability distributions we put into it.  And 4 

those are highly uncertain.  We know those are highly 5 

uncertain.  So of course, you know -- 6 

  PARTICIPANT:  It's good stuff. 7 

  TINA:  -- coming -- I -- yes, well --  8 

  (Laughter.) 9 

  TINA:  You know, we took our best guess, 10 

but what you get out of it is what you put into it.  11 

And we know that what we put into it is uncertain.  So 12 

I mean who knows what the real fractions will be.  And 13 

also of course we only did the (inaudible) case, so 14 

there's no (inaudible) type (inaudible). 15 

  PARTICIPANT:  So, Randy, that kind of 16 

answers your question or your comments.  There's lots 17 

of valves.  But that was taken into account (inaudible). 18 

 So those were the dominant failure modes of all the 19 

valves. 20 

  PARTICIPANT:  Okay. 21 

  PARTICIPANT:  And there's (inaudible). 22 

  PARTICIPANT:  Yes. 23 

  PARTICIPANT:  There seems to be a 24 

presumption based on MELCOR that either you have a steam 25 
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line rupture or you have a stuck-open relief valve.  1 

And what I think Dennis was asking are there any cases 2 

where you have neither of those happen? 3 

  PARTICIPANT:  Well, of course -- 4 

  MR. BASU:  Yes and yes. 5 

  PARTICIPANT:  -- you can controlled 6 

depressurization. 7 

  MR. BASU:  Yes.  In fact, if you go back 8 

to I think it's June 11th public meeting handouts that 9 

I had given the metrics of various other cases, you know, 10 

some -- totaling about 30 cases, or maybe close to 30 11 

cases that look into other possibilities, not just, you 12 

know, main steam line rupture or (inaudible) stuck open. 13 

  PARTICIPANT:  Did you have like a case 14 

where you stayed at high pressure all the way to vessel 15 

failure? 16 

  MR. BASU:  I have to go back.  I don't have 17 

those here. 18 

  PARTICIPANT:  It's pretty unlikely 19 

actually. 20 

  MR. BASU:  You know -- 21 

  PARTICIPANT:  Not so unlikely with MAP. 22 

  PARTICIPANT:  Well, it depends.  You know, 23 

the problem with MAP here is that the primary system 24 

logic is such -- well, two things:  The core melt 25 
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progression treatment is quite different in timing and 1 

certain consequences between MAP and MELCOR.  And in 2 

the MAP -- we've gone over this before, so we all know. 3 

 MAP happens quicker and it's higher temperature, 4 

etcetera, etcetera.  Higher temperature in the core 5 

region. 6 

  PARTICIPANT:  Right. 7 

  PARTICIPANT:  But not -- 8 

  PARTICIPANT:  But not in the upper head. 9 

  PARTICIPANT:  -- in the rest of the vessel. 10 

  PARTICIPANT:  Correct. 11 

  PARTICIPANT:  Relative to what MELCOR is 12 

going to say.   13 

  The other thing is that the LOCA logic in 14 

MAP is kind of strange, because if you're going to 15 

simulate a main steam line break, it won't put the break 16 

in the steam line.  It'll put it in the upper portion 17 

of the downcomer, which is not the same place.  So the 18 

flow -- once you have the flow -- once the break happens, 19 

the flow of steam doesn't make it to the steam line 20 

anymore.  It just goes out the break.  Whereas, in 21 

MELCOR it will put the steam into the steam line and 22 

predict a creep rupture.  So MAP's going to be fixed 23 

basically for this. 24 

  PARTICIPANT:  But I think aside from that, 25 
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I mean there seems -- you know, the code seemed to be 1 

-- at least when we talked about this at Sandia with 2 

Richard, the code seemed to kind of represent maybe two 3 

ends of the spectrum where, as you said, because of 4 

differences in the core melt progression  5 

modeling -- and they are different.  I'm not saying which 6 

one's right or which one's wrong.  You know, we all think 7 

the answer is probably in between somewhere.  But 8 

because of the way MELCOR models the core melt 9 

progression, the result of that gets very high 10 

temperatures in the upper head and that leads to the 11 

seizure and it leads to the main steam line. 12 

  PARTICIPANT:  Exactly.  Right. 13 

  PARTICIPANT:  Because of the way MAP models 14 

core melt progression; again, I'm not saying it's right 15 

or wrong, it's a different picture, the energy stays 16 

much more trapped in the melt -- 17 

  PARTICIPANT:  Right. 18 

  PARTICIPANT:  -- and it doesn't get 19 

transferred to the vessel. 20 

  PARTICIPANT:  Right. 21 

  PARTICIPANT:  And those are the two ends 22 

of spectrums.  So I guess what I'm hearing is, you know, 23 

you don't seem to want to give any credit to the MAP 24 

side of things where perhaps you don't get -- like you 25 
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say, you don't get either SRV seizure or you don't get 1 

main steam line. 2 

  PARTICIPANT:  I'm in the truth is somewhere 3 

in between (inaudible). 4 

  PARTICIPANT:  Okay. 5 

  PARTICIPANT:  Okay? 6 

  PARTICIPANT:  I'm in the you were 90 7 

percent right (inaudible). 8 

  (Laughter.) 9 

  PARTICIPANT:  Well, thank you, sir. 10 

  PARTICIPANT:  I think actually there's only 11 

a 10 percent of it (inaudible). 12 

  PARTICIPANT:  But given the uncertainty we 13 

need to run these sequences.  We don't just need to run 14 

the conservative main steam line rupture -- 15 

  PARTICIPANT:  Yes, of course. 16 

  PARTICIPANT:  It's a probability 17 

(inaudible). 18 

  PARTICIPANT:  Yes. 19 

  PARTICIPANT:  (Inaudible) that's not -- 20 

  MR. BASU:  And so -- 21 

  PARTICIPANT:  -- that's the other 20 runs 22 

is to do the SRVs. 23 

  MR. BASU:  So that's why I kept saying this 24 

is example.   25 
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  PARTICIPANT:  I think we need to see your 1 

other runs, too, because -- 2 

  MR. BASU:  Okay. 3 

  PARTICIPANT:  -- you're saying they're -- 4 

  MR. BASU:  So I'll (inaudible). 5 

  PARTICIPANT:  You've shown main steam line 6 

creep rupture in a couple of presentations, but we 7 

haven't seen the other runs. 8 

  MR. BASU:  No, no.  No, no, no. 9 

  PARTICIPANT:  Ultimately we have to perform 10 

-- 11 

  MR. BASU:  Excuse me.  A couple of 12 

presentations ago there were cases which were not just 13 

main steam line creep rupture, but there were other -- 14 

  PARTICIPANT:  SRVs. 15 

  MR. BASU:  So I will ask you to go back to 16 

the meeting records.  And, you know, I think the handouts 17 

are there, right? 18 

  PARTICIPANT:  I don't think you were 19 

(inaudible). 20 

  PARTICIPANT:  Yes, I have them (inaudible). 21 

  PARTICIPANT:  I think we need to go back. 22 

 Maybe we should go back and try and help on this to 23 

think about what Sud's going to hear, what we've seen 24 

the likely (inaudible) are, because I think we're maybe 25 
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in the wrong place, or we're a little bit ahead of where 1 

they are.  And let's see if we can come back with some 2 

constructive suggestions on how to create a minimum set 3 

of scenarios -- 4 

  PARTICIPANT:  Right.  Well, ultimately we 5 

have to -- 6 

  PARTICIPANT:  -- to give me the peace that 7 

we've informed a little bit more based on what we've 8 

heard. 9 

  PARTICIPANT:  Yes, we've got to quantify 10 

the APET.  I mean essentially level 3 consequences.  11 

So we're going to have to create -- I think we're going 12 

to have to create release -- effectively some release 13 

categories that -- and the release categories are the 14 

MELCOR runs and the MAP runs. 15 

  PARTICIPANT:  Well, that's what we're 16 

trying to -- 17 

  PARTICIPANT:  And I don't think we're there 18 

yet.  I just don't -- I think like Doug says, we're trying 19 

to inform ourselves, but we've got to quantify the APET, 20 

think about the variations and the consequences and then 21 

create some meaningful (inaudible). 22 

  MR. BASU:  And we'll be doing the same thing 23 

at our end.  So what I have presented in the past few 24 

meetings are proposed MELCOR metrics for us to talk 25 
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about, discuss and then settle on something that -- 1 

  PARTICIPANT:  I just think you're ahead of 2 

yourself a bit until we get a better handle on what the 3 

end -- what the APET quantifications look like. 4 

  MR. BASU: So I gave Marty couple of weeks. 5 

  (Laughter.) 6 

  MR. BASU:  So we can finalize the MELCOR 7 

metrics. 8 

  PARTICIPANT:  (Inaudible) two weeks. 9 

  MR. BASU:  I'm asking you guys, so what's 10 

your plan like? 11 

  PARTICIPANT:  (Inaudible) this afternoon? 12 

 I mean it seems -- as you were mentioning  it looks 13 

like you're a little bit further ahead than we are, at 14 

least from what I glance through the stuff you sent. 15 

  PARTICIPANT:  We have some stuff. 16 

  PARTICIPANT:  Yes. 17 

  PARTICIPANT:  And it's -- 18 

  PARTICIPANT:  And of course from -- you 19 

know, you guys can run a lot more MAP than we can run 20 

MELCOR, so I mean that is a big distinction.  We are 21 

under certain timing as well as monetary constraints. 22 

 So, you know, and I understand what you're coming from, 23 

(Inaudible).  You're right.  And that's -- our goal is 24 

to, you know, map out the trees and, you know, kind of 25 
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the way I see it, you know, is we have our whole list 1 

of MELCORs and, you know, if we had an infinite amount 2 

of time and money, here's everything we've brought in 3 

and we've prioritized.  And then we say, okay, we have 4 

this much time and money.  You know, cut the line and 5 

say here's the ones we're running.  And, you know, that's 6 

what we're going to -- that's just how the reality works. 7 

  8 

  PARTICIPANT:  (Inaudible) been making 9 

beaucoup MAP runs.  I'm assuming that that somehow 10 

helps.  Right? 11 

  PARTICIPANT:  You know, I've made about 12 

1,000 MAP runs. 13 

  PARTICIPANT:  Right.  So that -- 14 

  (Laughter.) 15 

  PARTICIPANT:  So we're not like -- you 16 

know, there's this other thing going on -- 17 

  PARTICIPANT:  Yes. 18 

  PARTICIPANT:  -- in terms of where you are 19 

and -- 20 

  PARTICIPANT:  (Inaudible). 21 

  PARTICIPANT:  -- and are you ahead?   22 

  PARTICIPANT:  Yes. 23 

  PARTICIPANT:  I don't think that the 24 

knowledge transfer has occurred from what Ed is doing 25 
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fully to other people as far as -- 1 

  PARTICIPANT:  Well -- 2 

  PARTICIPANT:  -- setting up the cases.  Or 3 

maybe I'm wrong. 4 

  PARTICIPANT:  No, the thing is a lot of what 5 

I do is trying to check things out.  And I have insights. 6 

 And when I have them, I pass them onto to Sud and Marty, 7 

but we're still learning from all this.  This is an 8 

extremely complicated task we're doing here. 9 

  PARTICIPANT:  Yes. 10 

  PARTICIPANT:  So, Aaron, are we saying that 11 

we're going to have a meeting in a couple of weeks to 12 

go over the finalization items that came out of this, 13 

or not? 14 

  MR. SZABO:  Probably.  I mean I got to throw 15 

many notes together.  And we have 10 days.  But I mean 16 

it's looking like early -- I mean looks like we're 17 

probably going to have one early September.  I mean 18 

that's, you know, kind of -- 19 

  PARTICIPANT:  To then again align them.  20 

  MR. SZABO:  -- another 10 days.  What is 21 

it?  Ten days is the 24th.  You know, give me until 22 

tomorrow. 23 

  PARTICIPANT:  I'm not saying -- 24 

  MR. SZABO:  Probably by the end of August 25 
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or early September, yes, is -- 1 

  PARTICIPANT:  To get alignment on this 2 

critical element. 3 

  MR. SZABO:  Yes, yes, yes.  Because we need 4 

-- you know, our goal is -- as Marty mentioned, is to 5 

get the MELCOR running early September.  So, yes, that's 6 

the goal. 7 

  PARTICIPANT:  Is there -- I think that's 8 

good, but what I'm wondering is do you need the set of 9 

MELCOR runs defined before you can start, or could we 10 

spend a little bit of time thinking about, okay, here 11 

are the first six and -- 12 

  PARTICIPANT:  Yes. 13 

  MR. SZABO:  Yes, yes.  Yes, that's the 14 

goal, to at least start that.  And that's kind of how 15 

I saw it is, you know, here's at least -- 16 

  PARTICIPANT:  And I think we could easily 17 

identify -- 18 

  MR. SZABO:  Yes. 19 

  PARTICIPANT:  We can do that. 20 

  PARTICIPANT:  Sure. 21 

  PARTICIPANT:  -- what we think by the end 22 

of the day what we think are the -- or we know -- things 23 

that may not be the dominant ones, but we know they're 24 

going to be in the mix to help you guys get going.  25 
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Because I understand you're under tremendous time 1 

pressure and (inaudible). 2 

  PARTICIPANT:  Yes, I personally think we 3 

ought to start at the bottom of the tree.  Do those.  4 

And then some at the very top of the tree. 5 

  PARTICIPANT:  Yes, (inaudible) to start.  6 

That's the obvious -- 7 

  PARTICIPANT:  You know, what sort of 8 

happens here is at the top of the trees -- or most of 9 

it's at the top of the trees.  Keep those and put some 10 

in for RICC fails to start and for, you know, short 11 

battery duration by four hours, or whatever.   12 

  PARTICIPANT:  Hey, comment.  Shane brought 13 

it up, and just because he knows we've been talking about 14 

this.  Just for clarification; I think we touched on 15 

this on the 22nd, but in our option 4 and 5 it does not 16 

mean a small DF filter.  What we're going to -- we haven't 17 

sorted all the beans out yet on this, but what we're 18 

thinking about using there would be a filter that had 19 

less like thermal capacity, less capacity.  It may not 20 

be able to take the heat load as long, so it won't function 21 

as long or it can't handle aerosol loading to the extent 22 

that a large filter could.   23 

  I mean I think from all of our work that 24 

we've done in the past we've kind of all kind up with, 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 146

you know, heck, a filter with a DF of a 100 will likely 1 

be enough or would be a logical solution.  So to us a 2 

small -- and you guys help me if I'm off the deep end, 3 

but a small filter for us meant a filter with less 4 

capacity.  And again, we got to figure out how to 5 

translate (inaudible) -- 6 

  PARTICIPANT:  (Inaudible) massive aerosol? 7 

  PARTICIPANT:  Massive aerosol, thermal, 8 

right. 9 

  MR. BASU:  So you know that's interesting 10 

you're bringing it up, because I got just the opposite 11 

impression in the last meeting, because -- 12 

  PARTICIPANT:  Okay.  Sorry.  That was my 13 

mistake then. 14 

  PARTICIPANT:  It wasn't from you.  It 15 

wasn't -- 16 

  PARTICIPANT:  Oh, okay. 17 

  MR. BASU:  Okay.  So -- 18 

  PARTICIPANT:  It wasn't me either. 19 

  (Laughter.) 20 

  PARTICIPANT:  My understanding from 21 

talking to people that make these things is buying one 22 

less than 1,000 is not possible.  You're going to get 23 

1,000 whether you like it or not.  Whether you like it 24 

not.  Okay?  So that's what you're going to get.  Okay. 25 
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 And the --  1 

  PARTICIPANT:  But how much can hold before 2 

it (inaudible)? 3 

  PARTICIPANT:  Right.  Right.  And we did 4 

talk with people about when you have it running behind 5 

the wet well, the loading is different and all that's 6 

different.  And it's a smaller capacity.  So I think  7 

-- well, I understood it anyway that the large and small 8 

is with reference to its -- the loading and so on and 9 

so forth, not with regard to the (inaudible). 10 

  PARTICIPANT:  What we're going to do is 11 

lean on Shane and other utility folks that have been 12 

talking to the vendors and looking at this to help us 13 

translate what small means relative to a MAP run.  And 14 

it might just mean keeping track of the thermal energy 15 

that's sent to the filter and keep track of the aerosol 16 

mass that's sent to the filter and at some point cut 17 

it off.  I mean in my mind it's going to be something 18 

like that.  And we'll rely on the proprietary 19 

discussions they've had with the vendors to help us draw 20 

that boundary. 21 

  PARTICIPANT: Or pre-core damage not use the 22 

filter and then when you recognize core damage is 23 

occurring, then you switch through -- flow to the filter. 24 

  PARTICIPANT:  Yes, I think by the next 25 
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meeting, in order to help Sud -- make sure he's tracking 1 

the right stuff, we should come -- try and come back 2 

with that description of what we mean by a small filter. 3 

 And, you know, so that we can all be aligned (inaudible). 4 

  PARTICIPANT:  Also, what do you mean by 5 

large filter. 6 

  MR. BASU:  And large filter. 7 

  PARTICIPANT:  I think that's and easier 8 

one.  I think it's a DF of 1,000 forever. 9 

  MR. BASU:  No, no.   10 

  (Laughter.) 11 

  MR. BASU:  Wait a minute now.   12 

  PARTICIPANT:  We should (inaudible) 24 13 

hours is the benchmark.  Twenty-four hours (phonetic). 14 

  PARTICIPANT:  Okay. 15 

  PARTICIPANT:  (Inaudible) don't work  16 

and -- 17 

  PARTICIPANT:  Okay.  But, yes, something 18 

that actually --  19 

  MR. BASU:  I thought I heard you say that 20 

small is large is not in terms of the DF. 21 

  PARTICIPANT:  It's not in terms of DF. 22 

  MR. BASU:  It's in terms of the thermal 23 

energy and the -- 24 

  PARTICIPANT:  Well, I could say (inaudible) 25 
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DF (inaudible). 1 

  MR. SZABO:  All right.  Just, yes, hey, we 2 

got -- you guys come back with the small, large for the 3 

next meeting.  It is past 12:00.  I'm hungry, so I'm 4 

going to get lunch.   5 

  PARTICIPANT:  Can we leave our computers 6 

here? 7 

  MR. SZABO:  I trust NRC people.  It's up 8 

to you guys.  No. 9 

  (Laughter.) 10 

  MR. SZABO:  I think we should reconvene at 11 

1:15 Eastern Standard.  See you all in about --  12 

  PARTICIPANT:  In the lobby?  In the lobby? 13 

  PARTICIPANT:  At 1:15? 14 

  MR. SZABO:  Yes, 1:15.  Yes, we'll escort 15 

you guys out.   16 

  (Whereupon, the meeting was recessed at 17 

12:22 p.m. to reconvene at 1:15 p.m. this same day.) 18 

 19 

 A-F-T-E-R-N-O-O-N  S-E-S-S-I-O-N 20 

 9:00 a.m. 21 

  MR. SZABO: All right.  So, I think we're 22 

going to start the afternoon session.  For everyone on 23 

the phone, webinar is working. 24 

  I sent an email out to the people who 25 
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contacted me with the material for this afternoon.  But 1 

for those of you who did not get it, it's available at 2 

the NRC ADAMS under ML13225A532.  It will also be 3 

included with the meeting summary. 4 

  This afternoon is just going to be a 5 

continuation of this morning on filtering strategies 6 

rulemaking.  EPRI will be presenting this afternoon. 7 

  They did just provide me with one more file. 8 

 So, I will be providing an addendum file in ADAMS after 9 

this meeting and of course will need to be logged in. 10 

  This morning's presentation material will 11 

hopefully become available publicly by the end of today. 12 

 And those who I sent the email out at lunchtime, I will 13 

be sending now another email with the morning 14 

presentation material.  So, I will now turn it over to 15 

EPRI. 16 

  MR. WACHOWIAK: Okay.  This is Rick 17 

Wachowiak from EPRI.  Just to give a little bit of an 18 

introduction here, we've gone through and created a set 19 

of containment event trees and the accident progression 20 

of - core damage event tree and accident progression 21 

event tree and it's our current thinking on how this 22 

should be put together. 23 

  Doug is going to go through in detail all 24 

the multitude of pages that we have here on this.  These 25 
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are what we would call in various states of draft at 1 

this point right now. 2 

  So, some are more done than others.  And 3 

Doug will point out the ones that are the least done, 4 

if you will, as we get through the different parts of 5 

it. 6 

  Hopefully, this will help inform you guys 7 

as well, you know, on which MELCOR runs to start doing. 8 

 And, also, we look for your feedback, too, on how we're 9 

putting this together. 10 

  With that, I'll just go ahead and turn it 11 

over to Doug and walk through it. 12 

  MR. TRUE: Okay.  This is Doug True from 13 

ERIN.  In the last couple of meetings we have gone over 14 

the framework that we had developed to look at these 15 

alternatives.  And at this point, we're coming back with 16 

a preliminary pass through quantification. 17 

  I think all event still is subject to both 18 

internal review and dialog.  So, I think it's definitely 19 

just a preliminary cut at what we kind of see are the 20 

key insights and drivers from this. 21 

  All the numbers are certainly uncertain in 22 

not every one, but many of them are quite uncertain.  23 

So, one of the things we're going to want to do is look 24 

at how those uncertainties affect the overall result 25 
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as we continue down this path, but hopefully it will 1 

give you some insights and kind of how we attack the 2 

problem. 3 

  And probably the best thing to do is to start 4 

with the core damage event tree, which is what's up on 5 

the screen here. 6 

  This is the same core damage event tree that 7 

we presented structurally.  I think I made one change 8 

in one of the core damage endstates on high pressure/low 9 

pressure.  Jeff and I discovered one error in the 10 

original version that we refined here. 11 

  It was not a - it didn't matter, because 12 

we hadn't quantified it yet.  So, it didn't affect 13 

anything, but the - our event tree like Marty was talking, 14 

kind of break things into three different phases. 15 

  They're slightly different than the way 16 

Marty had proposed to break it.  We can talk through 17 

why we did what we did, but the first node of the - branch 18 

of the event tree talks about early RCIC.  And for us, 19 

early RCIC is considered any failures from time zero 20 

out to six hours. 21 

  And pick that time window as sort of making 22 

sure that we had RCIC running long enough that our full 23 

emergency response capability was up and running in 24 

accordance with the FLEX and EP changes that have 25 
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occurred since Fukushima, and it gives us time for the 1 

operators to reasonably have - take any actions to get 2 

FLEX in position.  So, all failures before that are 3 

treated in the down branch of that node. 4 

  SPEAKER: So, what would be done 5 

successfully to stay in the upper branch? 6 

  MR. TRUE: The upper branch is just the 7 

operator - just RCIC is running and - 8 

  SPEAKER: It has nothing to do with pressure? 9 

  MR. TRUE: Does not have pressure control 10 

in it.  It's just RCIC is running.  We'll get the 11 

pressure control later. 12 

  SPEAKER: RCIC is running. 13 

  MR. TRUE: Yep.  okay.  Let me go down the 14 

down branch just so - of that, because it's easier and 15 

there are fewer scenarios there. 16 

  So, the down branch is failure of RCIC.  17 

On that down branch for the probability, we included 18 

RCIC reliability data and we included some other failures 19 

of support systems that would impact RCIC's performance 20 

also. 21 

  And so, the only thing that's happened 22 

there, basically, is that RCIC has failed, or one of 23 

the support systems. 24 

  The next branch is RPV depressurization.  25 
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In this case, we're asking do the operators take the 1 

action to depressurize the RPV? 2 

  On loss of all injection as water level 3 

drops when the minimum steam cooling water level is 4 

reached, the operators are told to depressurize.  That's 5 

what we're modeling in the RPV-PRESS branch there. 6 

  That is slightly different than what we're 7 

modeling in the upper three branches, but on this branch 8 

- 9 

  SPEAKER: Say it again?  I'm just not quite 10 

clear. 11 

  MR. TRUE: No injection going in.  RCIC is 12 

not working.  Water level is dropping.  When the water 13 

level reaches minimum steam cooling water level, the 14 

operator is directed to depressurize the RPV. 15 

  SPEAKER: And this is full depressurization? 16 

  SPEAKER: Yes. 17 

  MR. TRUE: Full depressurization. 18 

  SPEAKER:  That's 18, 19 and 20 on the 19 

endstates. 20 

  MR. TRUE: Yeah.  So, the down branch, 21 

pretty much you're done and have no opportunity for 22 

recovery on that path.  And that's Sequence 20. 23 

  On the up branch, you have successfully 24 

depressurized.  But depending upon when the RCIC failure 25 
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occurred, they may have some chance of getting FLEX 1 

functional. 2 

  So, the split fraction under early FLEX 3 

there, which is the only place where early FLEX is asked, 4 

relates to what period of time we're talking about that 5 

the RCIC failure occurred. 6 

  I could have broadened this out and had 7 

failure at time zero and failure at some other time, 8 

but I decided to lump them together to minimize the number 9 

of scenarios that Sud would have to run.  And so, I lumped 10 

them together. 11 

  So, the split fraction in the up branch is 12 

not a very high probability.  It's sort of that - or 13 

basically that the failure occurred late enough that 14 

there was enough time to get RCIC restored before core 15 

damage.  Because even if RCIC failed at six hours, you 16 

know, it takes time to boil down and get to the point 17 

where you have depressurized and lost core cooling.  18 

So, it's a small probability. 19 

  And so, the down branch, most of the 20 

frequency goes on that down branch, which is a case where 21 

we're at low pressure and FLEX has not succeeded mostly 22 

because there wasn't time to get FLEX in place. 23 

  Okay.  So, we go back to the RCIC success 24 

branch, the up branch.  Then the question becomes, do 25 
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we make the transition to FLEX? 1 

  And this is another decision I made in the 2 

structuring of this is that - what to include in that. 3 

 And what I have tried to include there is the various 4 

dimensions of FLEX that are necessary to sustain 5 

long-term operation of RCIC, which includes establishing 6 

a means to repower the batteries or recharge the 7 

batteries so that DC is sustained. 8 

  It is a case - also, it's getting yourself 9 

into the right procedure to be managing RCIC longer term 10 

and taking the actions to vent the containment and 11 

depressurize the RPV.  And it's the - and it's, you know, 12 

do the operators and equipment work in order to get FLEX 13 

in sort of ready to go. 14 

  All those failures I probably 15 

conservatively took out as a, okay, we didn't make it 16 

and, therefore, we're going to put that into a 17 

high-pressure core damage condition.  And the core 18 

damage will probably occur in the eight-ish hour range, 19 

which is kind of the case that we have. 20 

  SPEAKER: Are you talking about - 21 

  MR. TRUE: That's Sequence 17. 22 

  SPEAKER:  17.  So, it's high pressure and 23 

what else? 24 

  MR. TRUE: And we have failed to get FLEX 25 
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in place. 1 

  SPEAKER: Right. 2 

  MR. TRUE: Right. 3 

  SPEAKER: So - 4 

  MR. TRUE: And the core damage is probably 5 

around eight hours or something.  You lose RCIC, you 6 

know, four to six-hour time range - time frame. 7 

  SPEAKER: Excuse me.  What is M? 8 

  MR. TRUE: M is medium time frame.  So, the 9 

core damage state is - core damage or not, the first 10 

one is designated early, medium or late.  Late tend to 11 

be more than 24 hours.  Medium are the eight to 12. 12 

  SPEAKER: Okay. 13 

  MR. TRUE: There's a typo on Sequence 14.  14 

And then HP and LP are what the pressure of the vessel 15 

is at the time.  16 

  And then IS, WW and DW are designators of 17 

whether the containment is isolated.  The wetwell vent 18 

is open is WW.  And DW is the drywell vent is open. 19 

  SPEAKER: Uh-huh.  Okay.  Thank you. 20 

  MR. TRUE: Okay.  So, then going up the - 21 

FLEX is successful.  We've got everything in place.  22 

We're - 23 

  SPEAKER: But it's not doing anything.  It's 24 

just in place. 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 158

  MR. TRUE: Well, it's recharging the 1 

batteries and taking care of room cooling and all the 2 

ancillary functions of FLEX.  Because to get past four 3 

hours, we need a way to recharge the batteries to keep 4 

RCIC going. 5 

  So, at that point, I turn to the question 6 

of how are they managing the suppression pool 7 

temperature? 8 

  Time-wise this might happen slightly before 9 

I've completed all my FLEX stuff, but it doesn't 10 

materially affect the sequences.  So, I put it after. 11 

  And so, the WW vent and DW vent are asking 12 

how am I keeping suppression pool temperature low in 13 

order to keep RCIC running long term?  Which is the early 14 

venting/beyond-design basis venting we've talked about 15 

so many times in these meetings. 16 

  So, the preference that the EPGs would drive 17 

you towards is to use the wetwell vent so the down 18 

branches, they don't use the wetwell vent.  The DW vent 19 

is they use the drywell vent for that.  I'll get back 20 

to the probabilities in a little bit.  I'm just trying 21 

to structurally go through this. 22 

  If they fail to open the vent, then they're 23 

going to lose RCIC on high suppression pool temperature. 24 

  They are still in action to pressurize the 25 
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RPV that's called for in the EPGs if they lose RCIC.  1 

So, that branch, the RPV-PRESS, is asking are they going 2 

to depressurize the RPV? 3 

  And then there's an opportunity because 4 

RCIC is run so long and we had FLEX in place, there's 5 

an opportunity for FLEX to prevent core damage at that 6 

point.  Because back in the FLEX node, we had FLEX in 7 

place. 8 

  So, we ask even though they lost RCIC 9 

because they didn't control suppression pool 10 

temperature, does FLEX prevent core damage?  So, 11 

Sequences 13 through 16 are those scenarios - well, 12 

actually more than that.  Seven through 16 are those 13 

- versions of those. 14 

  Okay.  On the up branch if we successfully 15 

vent the wetwell, which would be the place we would 16 

normally expect the operators to go, then they get to 17 

this question of controlling RPV pressure in order to 18 

drop pressure down to 200 PSI.  And that is the one we 19 

talked about earlier with Marty this morning. 20 

  Now, this is one where there's a little bit 21 

behind the scenes.  The down branch on this - these 22 

nodes, the top two nodes, is the operator 23 

over-depressurizes.  So, they don't control pressure 24 

at either 200 or at full pressure.  So, that means they 25 
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have depressurized the vessel. 1 

  The consequence of that is that they lose 2 

RCIC.  And so, we're dependant on FLEX coming in to save 3 

the day after they have lost RCIC. 4 

  Also, they have the vent open.  And so, we 5 

have to ask the question if they didn't get FLEX and 6 

they had lost RCIC, do they re-isolate the containment 7 

going into - as they enter the SAGs? 8 

  That arguably could have been put into the 9 

APET tree.  I thought it would be easier to deal with 10 

it here, because we're in the context of the core damage 11 

scenarios.  But you can make a call on which side of 12 

the APET (inaudible) core damage line you want to put 13 

that. 14 

  So, if we get late FLEX, then we're good. 15 

 If we don't get late FLEX, then we have to isolate.  16 

And that's with all those sequences with the branch that 17 

containment isolation involves. 18 

  SPEAKER: Now, according to your criteria 19 

that you talked about before, the isolation happens at 20 

roughly when the level gets down to two-thirds of the 21 

core, right? 22 

  MR. TRUE: Right.  The - yeah. 23 

  SPEAKER: So, the question -- 24 

  SPEAKER: Which isolation -- 25 
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  SPEAKER:  - should be, should it be the - 1 

  MR. TRUE: The re-isolation of the - 2 

  SPEAKER: Yeah, I don't think there would 3 

be significant radionuclide releases at that point.  4 

So, that's why I think I kind of sided with putting it 5 

there, because it's really before any releases. 6 

  SPEAKER: Yeah, it makes a lot of sense here 7 

from the point of view of if you're going through the 8 

progression although you might be a little out of line 9 

in one or two places here, but - 10 

  MR. TRUE: Some of that was done - 11 

  SPEAKER:  - generally speaking this is 12 

chronologic. 13 

  MR. TRUE: Right.  It's generally 14 

chronological.  Part of what I was trying to do was 15 

minimize the number of scenarios I generated.  So, I 16 

did take a little liberty in ordering these to make sure 17 

that I - to that end.  So, it's not exactly chronological 18 

for all cases, but it's pretty chronological. 19 

  SPEAKER: So, in the MELCOR runs I think if 20 

they're running RCIC for 16 hours and then they isolate 21 

to make sure that they have the event path isolated at, 22 

what did you say, two-thirds core height or - 23 

  SPEAKER: Yeah, minimum to stay cool. 24 

  SPEAKER: Two-thirds.  I think they're going 25 
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to get to the point where they exceed the primary 1 

containment pressure before the end of the core melt 2 

because of how much hydrogen they're generating. 3 

  SPEAKER: Okay. 4 

  SPEAKER: So, just kind of watch for that. 5 

  SPEAKER: So, what do you do if that's what 6 

the analysis says?  Do you vent them or - 7 

  SPEAKER: I think we picked that up in our 8 

APET. 9 

  SPEAKER: I don't know. 10 

  MR. TRUE: Can you - I left the room for a 11 

second. 12 

  SPEAKER: Yeah.  What I'm saying is in our 13 

cases when we - if we run RCIC for - I think the cases 14 

I'm looking at were about 20 hours.  That's when 15 

everything stabilized out in the containment, but 16 16 

to 20 there's not much difference.  And I isolate the 17 

wetwell vent when the water level gets down to two-thirds 18 

core height. 19 

  Then during the core melt, the amount of 20 

hydrogen that MAAP is generating doesn't put the 21 

containment pressure back up over the PSP and PCPL at 22 

that point in time. 23 

  But I did a sensitivity where I added enough 24 

hydrogen to make it match up with the MELCOR runs, and 25 
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in that case I did exceed the PCPL. 1 

  SPEAKER: What do the SAGs tell you to do 2 

at that juncture? 3 

  SPEAKER: Yeah, I'm not sure. 4 

  SPEAKER: If I can melt it through, the SAGs 5 

are telling me to maintain PSP. 6 

  SPEAKER: I'm sorry? 7 

  SPEAKER: The SAGs would have me maintain 8 

PSP if I haven't melted through.  In which case, I would 9 

be venting somewhere between that 23 and 28 pounds. 10 

  SPEAKER: Hold on a minute.  Earlier on he 11 

closed the vent at two-thirds core height. 12 

  SPEAKER: Correct. 13 

  SPEAKER: So, what you're saying is if it 14 

goes back to PSP, it will open it up again? 15 

  SPEAKER: Correct. 16 

  SPEAKER: Because the transition from - 17 

  SPEAKER: Even though you're in core damage? 18 

  SPEAKER: Yes. 19 

  SPEAKER: I went from the EOPs to the SAGs, 20 

and the SAGs say to maintain PSP capability. 21 

  SPEAKER: Right. 22 

  SPEAKER:  So, you're playing with the vent 23 

as you're going through core damage. 24 

  SPEAKER: It's not until you transfer - he's 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 164

right.  PSP is the limit.  This was in one of the slides, 1 

I think, from the 22nd. 2 

  MR. TRUE: From a previous meeting, yeah. 3 

  SPEAKER: And, in fact, we had a chart, Doug 4 

had made a chart saying applicable EPG SAG - 5 

  SPEAKER: So, you're going to open up the 6 

vent again during core damage. 7 

  SPEAKER: Yeah. 8 

  SPEAKER: Are you going to close it again? 9 

 You're going to keep cycling it? 10 

  SPEAKER: It only has to cycle once in that 11 

case.  Because once you vent out the hydrogen, you're 12 

back down below again and it's really not going to 13 

repressurize - 14 

  MR. TRUE: Remember when we had the operator 15 

Jay (inaudible) on the phone and we were asking him about 16 

if you opened it because of PSP, would you reclose it? 17 

 And then would you reclose it and let pressure go back 18 

up to PCPL?  In the last meeting. 19 

  SPEAKER: What did he say?  I forget. 20 

  SPEAKER: I forget too. 21 

  MR. TRUE: I think he was - he wanted to go 22 

look at it. 23 

  (Speaking over each other.) 24 

  SPEAKER: You can have a vent -- 25 
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  SPEAKER:  SAG Rev. 3 absolutely you do 1 

that.  And SAG - 2 

  SPEAKER: So, you're going to have the vent 3 

open - well, let me understand.  If you reopen it at 4 

PSP, you're going to leave it open.  You're not going 5 

to close it still again. 6 

  SPEAKER: It says to maintain PSP.  That's 7 

what the - 8 

  SPEAKER: Oh, so - 9 

  (Speaking over each other.) 10 

  SPEAKER: It will come back down fairly 11 

quickly, because the reason that - 12 

  (Speaking over each other.) 13 

  SPEAKER: So, once you get the hydrogen out 14 

of the wetwell, then I assume that they've isolated 15 

again, but - 16 

  SPEAKER: Right, and it's a tradeoff.  17 

You're basically giving up some amount of release to 18 

protect the containment function, right? 19 

  SPEAKER: But the question is - I think where 20 

we're leading to is the question in that case, would 21 

it potentially be open at vessel breach. 22 

  SPEAKER: Yeah.  Exactly. 23 

  SPEAKER: I don't remember where we ended 24 

up on this.  I really don't. 25 
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  SPEAKER: Well, all I know is you're going 1 

to get a pretty high release if you don't close it again. 2 

 And I thought you were going to PCPL at that point. 3 

  SPEAKER: That's what I thought, too. 4 

  SPEAKER: Not until vessel breach. 5 

  MR. TRUE: That's that table that Jeff 6 

presented last time. 7 

  SPEAKER: I think this can be an open item 8 

to the next meeting that we were talking about we're 9 

looking at having the Emergency Procedure Committee rep 10 

available here so that we can answer those type questions 11 

specifically. 12 

  We know that that's a little delayed from 13 

today's meeting, but - 14 

  MR. TRUE: That's all right.  Next meeting 15 

I think would be good. 16 

  SPEAKER: So, this will be one of the places 17 

where your MAAP runs and your MELCOR runs will probably 18 

be somewhat different. 19 

  SPEAKER: Yeah, and it really impacts on this 20 

failure to re-isolate split fraction.  It might be 21 

pretty high.  It might be much higher. 22 

  MR. TRUE: No, they'll still re-isolate it 23 

when they get to the APET after core damage.  Then the 24 

question is, when do they open it? 25 
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  SPEAKER: But I'm saying they re-isolate and 1 

they un-isolate it, and then they've got to re-isolate 2 

it. 3 

  MR. TRUE: But that's after core damage.  4 

This is pre-core damage. 5 

  SPEAKER: Yeah.  See, there's two times when 6 

it could potentially happen is pre-core damage and 7 

re-isolate before core damage.  Then depending on how 8 

much hydrogen is produced during the core damage, there 9 

might be one that's during core damage that might be 10 

vented again. 11 

  MR. TRUE: Right. 12 

  SPEAKER: And re-isolated to core vessel 13 

breach, but much before vessel breach. 14 

  SPEAKER: But if you're going to reopen it 15 

at PSP instead of PCPL, I can guarantee it that the 16 

hydrogen is not going to be the issue.  You're going 17 

to be reopening it again before vessel failure. 18 

  SPEAKER: Yeah, we'll have to look at that. 19 

 We'll get clarification. 20 

  SPEAKER: Once again it shows up for us in 21 

a sensitivity (inaudible) amount of hydrogen. 22 

  MR. TRUE: But as Rick has pointed out, you 23 

guys need to watch that in the MELCOR runs because it 24 

is a difference. 25 
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  SPEAKER: Well, this is a real subtle, but 1 

important point here. 2 

  MR. TRUE: But that's what Jeff presented 3 

last meeting.  And we went through this last meeting. 4 

  SPEAKER: Well, I'm old and - 5 

  (Laughter.) 6 

  SPEAKER:  - I don't remember that. 7 

  MR. TRUE: All right. 8 

  SPEAKER: This included wetwell vents 9 

(inaudible)? 10 

  SPEAKER: Yes. 11 

  MR. TRUE: Well, in the upper sequences.  12 

The middle ones are - 13 

  SPEAKER: Slide 3 and 4. 14 

  MR. TRUE: Yeah, we put together a little 15 

table just to make it clear what we understood the venting 16 

criteria to be so you guys would be able to follow that. 17 

  SPEAKER: Okay.  What presentation is that 18 

in? 19 

  MR. TRUE: The meeting I didn't come to.  20 

20 whatever it was. 21 

  SPEAKER: 22nd. 22 

  MR. TRUE: 22nd. 23 

  SPEAKER: Oh, oh, oh, oh, that meeting. 24 

  MR. TRUE: It's not this - 25 
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  SPEAKER: Okay.  I didn't know if it was in 1 

a presentation you gave at - 2 

  MR. TRUE: Last presentation. 3 

  SPEAKER: Correct. 4 

  (Pause in the proceedings.) 5 

  MR. TRUE: Okay. 6 

  SPEAKER: Sequence 16? 7 

  MR. TRUE: Sequence 16, yeah. 8 

  SPEAKER: This is split fraction. 9 

  MR. TRUE: Okay.  We want to try and walk 10 

through this.  It's basically complete dependence.  11 

They haven't done anything right.  So, why would I think 12 

they're going to do FLEX? 13 

  (Laughter.) 14 

  MR. TRUE: And maybe philosophically what 15 

you can pick up on this, Marty, is if you look at the 16 

late FLEXes in, say, Sequences 5 and 6, and 11 and 12, 17 

13, 14, 15, 16 - 18 

  SPEAKER: Uh-huh. 19 

  MR. TRUE:  - that's pretty well - most of 20 

those are driven by a pervious operator error.  They 21 

made a mistake in managing the event. 22 

  And so, I didn't feel - I felt like we needed 23 

to say there was an amount - a degree of dependence on 24 

their initiating FLEX even though in some of these 25 
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scenarios it's a pretty simple action to - the pump should 1 

be lined up.  All you got to do is turn it on.  But it's 2 

a cognitive error dependency, not an execution error. 3 

  So, that's why - and this is why what you 4 

said so well this morning about understanding the 5 

operator actions and the relationships is so important 6 

going into the APET, because most of these scenarios 7 

get there because of some probability of operator error 8 

and multiple operator errors in a number of the 9 

scenarios. 10 

  If everything goes right, it's not a 11 

problem.  They don't get to core damage. 12 

  SPEAKER: If everything goes right after a 13 

lot of stuff hasn't gone right. 14 

  MR. TRUE: Yes.  So, let's talk - 15 

  (Discussion off the record.) 16 

  SPEAKER: The re-isolation (inaudible), 17 

that was drywell or wetwell depending on which one we 18 

were using. 19 

  MR. TRUE: Yes.  Depends upon which path 20 

you're on, yeah.  But I think the same SAG logic applies 21 

- or EPG SAG transition logic applies when you make that 22 

transition.  If you have the containment open, you're 23 

going to isolate it. 24 

  And I don't give a tremendous amount of 25 
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credit to that, because it's always following some 1 

failure. 2 

  SPEAKER: Yeah, there's a good bit of 3 

guidance on how to utilize various different tools and 4 

responses to make the determinations based on where your 5 

symptoms are showing that you are to enter the next phase 6 

or the next step. 7 

  MR. TRUE: So, just before we go on to 8 

individual split fractions, I'll point out one thing. 9 

 The ELAP condition is a three minus - I use three minus 10 

five and we can discuss that in a minute or the basis 11 

for that or logic behind it. 12 

  And then on the lower right, Aaron, total 13 

CDF coming out of this is about - is five minus six.  14 

So, there's basically, you know, a 20 percent chance 15 

that this integrated FLEX response isn't going to work. 16 

  And when I stood back from this and said, 17 

okay, we're spending 15 to 30 million dollars a unit 18 

or plant site to put in these systems, I'd like to believe 19 

that I'm going to have an effect on core damage frequency. 20 

 So, from my personal, reasonable check, it seemed right. 21 

  I'm not saying 99 percent of the time FLEX 22 

works.  Nor am I saying 10 percent of the time FLEX works. 23 

 I'm saying some 18 percent of that time, 80 percent 24 

or something it works.  I mean, that's just a checkpoint. 25 
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  And, you know, even if we change some of 1 

the branches, I think that general trend is what we would 2 

- I would expect to see. 3 

  So, let's talk about the ELAP thing.  I 4 

don't need to go to another table for that.  So, just 5 

logically to explain where I was coming from, Marty, 6 

in your - in the SECY-157 model, you had created a little 7 

partitioning tree that kind of took core damage frequency 8 

and divided it into categories. 9 

  And as I recall, it was like 97 percent was 10 

external events, and three percent was internal events. 11 

 And it was focused on station black - extended station 12 

blackout conditions. 13 

  In that modeling at least from what I read 14 

in the SECY, there was no real accounting for FLEX in 15 

that quantification. 16 

  And so, what I sort of said was, look, you 17 

know, previously we said it's uncertain, but that number 18 

is like three minus five.  And now we're trying to say, 19 

well, how much does FLEX help us, but it seems logical 20 

that it would be conditional on something like that 21 

number whether it's three or five or one or ten.  It's 22 

some number in that general regime.  So, that's kind 23 

of - that's why I thought it was a reasonable place to 24 

start. 25 
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  Certainly on a plant-to-plant basis it's 1 

going to vary because the hazards from external events 2 

are going to be different, but that was kind of my 3 

thinking. 4 

  I also did a quick look at station blackout 5 

frequency.  And I think if you account for non-recovery 6 

of offsite power within an hour or two, you know, your 7 

ELAP frequency even for a two-diesel plant would probably 8 

end up being a smaller fraction of this three minus five. 9 

 It might not be the three percent that you had in the 10 

SECY, but it's not the dominant contributor to the three 11 

minus five kind of number.  But I'm sure you will look 12 

at that in your own - 13 

  SPEAKER: And I'll reiterate that the 14 

comment this morning (inaudible). 15 

  MR. TRUE: I have not in this.  So, I just 16 

assumed it was - 17 

  SPEAKER: (Inaudible) forever - 18 

  MR. TRUE: Yeah. 19 

  SPEAKER: - (inaudible). 20 

  MR. TRUE: It won't, and you probably will 21 

in - 22 

  SPEAKER: But seeing that there is no credit 23 

for it at all, that drives ELAP frequency higher 24 

(inaudible). 25 
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  MR. TRUE: Well, I mean, when we start out 1 

talking about the internal events fraction, for that 2 

I think it is reasonable to include non-recovery - or 3 

recovery - 4 

  SPEAKER: And I guess if it's all external 5 

event, then it's reasonable to assume there's no recovery 6 

at all. 7 

  MR. TRUE: Okay.  All right. 8 

  SPEAKER: Even though there's a history of 9 

recovery for external event loss of (inaudible)? 10 

  MR. TRUE: There is for the less severe ones 11 

that don't drive - 12 

  SPEAKER: Even for the more severe ones. 13 

  MR. TRUE: You don't know severe.  The 14 

severe ones we're talking about that drive core damage 15 

frequency are way worse than the ones - 16 

  SPEAKER: I understand. 17 

  MR. TRUE:  - we've experienced. 18 

  SPEAKER: And the time period that we are 19 

talking about, right? 20 

  MR. TRUE: Okay.  All right.  So, I'm trying 21 

to figure out what the next best step is.  Let's talk 22 

about human actions. 23 

  Can you go to the - Aaron, to the slide - 24 

the PDF that's SPAR-H - 25 
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  MR. SZABO: Worksheet? 1 

  MR. TRUE: Yeah. 2 

  MR. SZABO: Base? 3 

  MR. TRUE: Base SPAR-H worksheet. 4 

  MR. SZABO: Base, FLEX, SPAR-H. 5 

  MR. TRUE: Yeah.  Okay.  So, I'm actually 6 

trying to help.  And so, I sat back and I said, okay, 7 

well, how in the world is the NRC going to do this? 8 

  We all sort of know that current methods 9 

aren't very good for treating some of these kind of 10 

actions. 11 

  And on the other hand, pretty much the tool 12 

in the toolbox has been SPAR-H for most things that have 13 

been done whether it's STPs or otherwise. 14 

  So, I said, okay.  Can I figure out a way 15 

to get SPAR-H to make a first approximation of the human 16 

performance? 17 

  So, I have an Excel spreadsheet that I use 18 

for doing SPAR-H when we do training and stuff.  And 19 

it just takes the spreadsheets out of the NUREG and turns 20 

them into something electronic. 21 

  And basically, any case where I X'd 22 

something that wasn't nominal, it turns the row yellow 23 

and the box next to it to remind me that I have to put 24 

a rationale in there. 25 
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  So, I went through the SPAR-H performance 1 

shaping factors.  And I said, okay, given that I'm in 2 

this probably external event-related beyond-design 3 

basis event even if it is an external event, it's a really 4 

bad day, how am I going to characterize this? 5 

  And so, I said, all right, the first is the 6 

time I'm just going to leave nominal for now and we'll 7 

deal with that on an individual action basis. 8 

  But for stress, I think it's hard to argue 9 

it's not extreme stress.  It's a bad day and potentially 10 

getting worse.  Concerned about self and family.  I 11 

tried to go through the SPAR-H NUREG and make sure I 12 

had some reasonable connection to the points there. 13 

  Complexity, this is one that could be 14 

arguable.  I ended up landing on moderately, because 15 

I think that as defined in the NUREG, the actions that 16 

are being triggered are actually pretty straightforward 17 

actions, but there is an amount of coordination that's 18 

required to make it happen.  A significant amount of 19 

coordination to happen. 20 

  And I take a couple of hits on that in this 21 

process.  One is, here, accounting for it being 22 

difficult to coordinate, but then also down on work 23 

processes I took another kind of penalty for the fact 24 

that we're in difficult work conditions, normal command 25 
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and control communications are challenged. 1 

  And so, I took another penalty factor, if 2 

you could roll down to the bottom there of that a little 3 

bit down to work processes, I took a poor penalty factor. 4 

  I could have taken the factor of five on 5 

complexity and not changed work processes, but ends up 6 

being about the same number anyway. 7 

  Experience and training and procedures.  8 

Again, another decision has to be made.  I think that, 9 

you know, on the industry side INPO is taking on FLEX 10 

and is going to be incorporating that in their 11 

evaluations, their drills. 12 

  This is not like B.5.b where it was a pump 13 

we left in a shed and there was limited amount of 14 

follow-up on. 15 

  This is going to be followed up by - and 16 

I'm sure the NRC is going to have their own share of 17 

interest in this in the training side.  So, I left it 18 

in nominal.  Certainly don't think it's low, but - so, 19 

I left it at nominal. 20 

  Early on it's going to be high, because 21 

there's going to be a ton of training, but it's not fair 22 

to consider the future to be based on the next few years. 23 

  Procedures, although we're linked into the 24 

diagnostic symptom-based EOPs, I didn't think it was 25 
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fair to consider these to be totally diagnostic 1 

symptom-based.  There's some judgments going to have 2 

to go into making the jump into, okay, I'm in ELAP, I 3 

got to make those calls.  So, I said it was nominal. 4 

  I didn't think that procedures were going 5 

to be poor.  We've tied them into our EOPs, the FSGs, 6 

which are the guidance that actually tells how to 7 

accomplish the individual actions.  Whether it's 8 

refilling the CST or lining up for injection, they're 9 

all going to be tied into the EOPs.  Certainly not 10 

incomplete or not available. 11 

  Ergonomics.  Reading through NUREG on this, 12 

some of the focus here was on information availability 13 

and communications.  And, yeah, we're in an ELAP.  So, 14 

we got limited power.  We have limited instruments.  15 

FLEX is focused on a specific set of instruments. 16 

  So, availability is going to be limited and 17 

communications are not going to be what we normally have. 18 

 So, I felt like taking a penalty on ergonomics was fair. 19 

  Didn't seem like we would be dealing with 20 

misleading or missing information.  There might be a 21 

few things that we would like to have, but I think we 22 

tried to define a core set of parameters for the FLEX 23 

(inaudible) and each plant is required to identify their 24 

own set of parameters.  So, I felt like we would have 25 
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a way to accomplish this, but taking a penalty on that 1 

seemed fine. 2 

  So, go through the SPAR-H process.  On the 3 

diagnosis side, my HEP comes out at 1.0.  So, if I had 4 

just enough time to do this, I'm saying I'm probably 5 

not going to get it done. 6 

  And that, you know, the first time I was 7 

like, wow, that doesn't seem right.  But on the other 8 

hand, most of the time we get ourselves in a position 9 

where we have time.  And so, when we start accounting 10 

for time, we'll be able to move that number off of 1.0. 11 

  Execution side I left nominal here.  12 

Stress, extreme.  Complexity, moderate.  Experience 13 

and training.  Ergonomics I left in nominal, because 14 

this is execution. 15 

  And Randy or others might be able to explain 16 

this better than I, but the way we're going about FLEX 17 

is it's very much focused on plug and play.  And all 18 

the electrical connections are color coded. 19 

  Whether it's the site stuff or the regional 20 

response center stuff, all the piping connections are 21 

all predesignated, labeled and color coded to make sure 22 

that when it goes to actually doing it, we've minimized 23 

the challenge to the operators in actually executing 24 

the actions.  So, that's the one I bumped back up to 25 
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nominal. 1 

  Work processes I kept at poor.  I'm sorry 2 

I didn't have a label on there, but it's basically the 3 

same thing.  It's not a good day.  They're having a lot 4 

of challenges in the field. 5 

  So, scroll on down.  I get a small 6 

contribution to that.  And then keep scrolling just for 7 

- and so, at the top of the sheet it comes back - go 8 

back on up to the top.  Sorry. 9 

  So, the overall probability on this I'm 10 

starting with is 1.0 assuming we just had enough time 11 

to be able to do this. 12 

  That's pessimistic.  My friends at the end 13 

of the table are probably going to be scowling over that, 14 

but I think that the good news is that we have margin 15 

in what we've done.  And so, that margin brings back 16 

to more nominal kind of results.  So, I wasn't trying 17 

to cook the books to be optimistic about how this 18 

transition went. 19 

  Okay.  So, then go to the same file, other 20 

sheet. 21 

  SPEAKER: Other sheet?  There's only one 22 

sheet.  There's only one page to this. 23 

  MR. TRUE: All right. 24 

  SPEAKER: Are you talking about - 25 
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  MR. TRUE: Maybe it's the other one, yeah. 1 

 Okay.  So, in this case, I took those same set of base 2 

case assumptions and I looked at, okay, from a diagnosis 3 

standpoint, I'm, you know, I have at least four hours 4 

of coping.  I've got time to assess what's going on.  5 

And the timelines associated with that, I think, are 6 

generally kind of conservatively set, you know. 7 

  It takes about an hour to get our head around 8 

the problem and that in order to make the diagnosis, 9 

it doesn't take anywhere near to physically make 10 

diagnosis.  So, I said that that was probably an adequate 11 

amount of time to diagnose that. 12 

  So, this is tying back to what the timelines 13 

are that the utilities have set for their deployment 14 

of RCIC. 15 

  So, I got to knock down the amount of time 16 

by that factor.  And then scroll down, Aaron, to the 17 

- keep going.  Next sheet. 18 

  I left the execution as nominal, because 19 

when we have a timeline and that timeline is a fixed 20 

timeline and we expect to be able to deploy it by that 21 

four-hour period, but I kept all the other penalty 22 

factors the same. 23 

  And so, at the end of the day if you go back 24 

up to the top, Aaron, sorry about the way I arranged 25 
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this, but it ends up being that about a seven percent 1 

chance - call it ten percent chance, I don't really care 2 

- that we don't make the - successfully make the 3 

transition to FLEX when we have everything - when we 4 

have RCIC working and we buy ourselves the time that 5 

we want. 6 

  So, that's - when I said there was about 7 

a 20 percent chance of FLEX not working, about half of 8 

it comes from this unsuccessfully making the transition. 9 

  Okay.  I wouldn't profess that this is 10 

perfect.  I think it's a first approximation and - but 11 

when I got done I was like, you know, those are, you 12 

know, within the uncertainties is probably a reasonable 13 

first pass.  I'm sure Marty will figure out a more 14 

elegant way to do it. 15 

  Okay.  So, let's go back to - 16 

  SPEAKER: (Inaudible) accuracy. 17 

  MR. TRUE: There's no accuracy in this.  I 18 

can tell you that.  Let's go to split fraction inputs. 19 

  SPEAKER:  And just for people on the phone, 20 

this is the slide that I will be adding later that was 21 

not in the email. 22 

  MR. TRUE: Sorry about that.  That's my bad. 23 

  (Laughter.) 24 

  MR. TRUE:  Okay.  So, this is - and it's 25 
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not in the handouts.  It didn't get printed.  It didn't 1 

get sent to you. 2 

  So, this basically is a beginning of an 3 

explanation.  It's not an adequate explanation, but it 4 

was my notes to myself on how I came up with all the 5 

split fractions. 6 

  So, the first note, which is the early RCIC 7 

branch there, I had a nine minus two kind of total number. 8 

 That was comprised of using RCIC reliability data for 9 

- I think it's actually six hours, I think.  I didn't 10 

correct that, but six hours. 11 

  And then I said, yeah, but, you know, the 12 

external event could have done other things to support 13 

systems and things that impact the ability of RCIC to 14 

run. 15 

  And so, I was trying to figure out a way 16 

to - a surrogate for that.  And I got thinking about 17 

some work that NRC had done recently where they were 18 

looking at seismic fragilities. 19 

  And so, I went back and I took the latest 20 

Peach Bottom hazard curve from - I think it was the spent 21 

fuel pool study.  And then I went to the RASP Handbook 22 

and I looked at electrically what are the weakest 23 

components. 24 

  And I just said, let's just assume those 25 
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components fail and that leads me to a loss of DC, which 1 

is a much more challenging event.  It will be kind of 2 

my surrogate for I had problems that were beyond my 3 

ability to respond to. 4 

  Realizing that we do have a means to respond 5 

to loss of DC, it's more of a surrogate event than it 6 

is strictly a loss of DC. 7 

  And so, I did a convolution and there's 8 

actually a spreadsheet in here somewhere that shows how 9 

I did it.  It's a simple calculation that came up with 10 

a frequency of a seismic-induced damage as that 11 

surrogate.  And it ends up being about seven percent 12 

of the three minus five.  So, what does that make it? 13 

 Two times ten to the minus six or something.  And I 14 

used that as kind of my surrogate for I got other 15 

problems. 16 

  You can do it in more detail.  I did not 17 

account for SRV sticking open.  We can add that.  In 18 

a lot of ways, that failure mode when you track it through 19 

is going to be more benign than these failure modes or 20 

then on many other failure modes, because there's no 21 

human error associated with it and it didn't involve 22 

FLEX failures.  And so, it will be a recoverable failure 23 

in the APET. 24 

  The plant transition to FLEX was that SPAR-H 25 
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spreadsheet - worksheet I did.  I didn't take a penalty 1 

on - at this point on FLEX equipment reliability because 2 

of N plus one.  I sort of said, yeah, that's probably 3 

going to be smaller compared to the SPAR - to the seven 4 

minus two number. 5 

  We can add that in there.  I didn't have 6 

a good source of data for equipment reliability for 7 

portable equipment.  I'm working on it, but I haven't 8 

got one.  When I do, I'll see if we can put something 9 

in there, but, again, 0.07, 0.1, 0.15, it's all the same 10 

number in these areas. 11 

  The RCIC failure is just a complement of 12 

that - oh, no.  Wait a minute.  That's for if RCIC fails, 13 

then how likely am I to transition to FLEX?  14 

  I sort of explained this earlier.  This is 15 

where I said if the RCIC failure occurred less than four 16 

hours, which is the vast majority, because my surrogate 17 

DC failure and either RCIC and maintenance or RCIC failed 18 

to start or RCIC failed to run in the first four hours, 19 

all are in the first part of that. 20 

  So, I really only took credit for cases 21 

where RCIC ran for four hours, but didn't make it to 22 

six.  And that's why you get only seven percent of the 23 

time that I have a chance of recovery of using FLEX. 24 

  SPEAKER: Where does that appear on your - 25 
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  MR. TRUE: That's the early FLEX at the 1 

bottom of the tree. 2 

  SPEAKER: Early FLEX. 3 

  MR. TRUE: It's 0.92, 0.08.  It's probably 4 

a rounding issue on my spreadsheet, but it's the 5 

Sequences 18 and 19. 6 

  SPEAKER: Oh, now I see it.  Yeah. 7 

  MR. TRUE: I can't explain why they round 8 

differently in Excel, because they're linked to the same 9 

data.  That's an interesting one. 10 

  Okay.  Then we get to the two venting 11 

questions.  On the wetwell vent, I did a little SPAR-H 12 

worksheet.  I'm not going to go through every one of 13 

those. 14 

  It has some different assumptions, because 15 

it is a control room action and it doesn't take as much 16 

- communication issues and stuff are less.  And then 17 

I put in a two minus three for the vent hardware to reflect 18 

the two vent valves, assuming there were two vent valves 19 

that had to open in common cause.  So, the hardware ends 20 

up being small compared to the human error. 21 

  So, given that the hardware is small 22 

compared to the human error, when I got to, okay, it 23 

didn't open the wetwell, did they open the drywell, I 24 

said, well, that's got to be a high-dependent human 25 
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operator action, because they didn't open the wetwell. 1 

 Why in the world would they open the drywell?  So, 2 

that's why that got a 0.51 as I used the SPAR-H dependence 3 

model. 4 

  Operators control RPV pressure, again 5 

there's a SPAR-H worksheet I put together for that.  6 

Came out about 0.05.  Again, it's a normal operator 7 

action controlling pressure.  So, relatively reliable, 8 

but also in a not great condition. 9 

  Then in the next case where RCIC and FLEX 10 

work, but the operator didn't vent, I said, well, wait 11 

a minute.  If they didn't vent, they must not be in the 12 

right procedure.  So, it must have high dependence 13 

between the fail to vent and the fail to control pressure. 14 

  When RCIC failed early, this one was pretty 15 

much dominated by the losses of DC that were 16 

contributing.  So, I didn't allow them to depressurize 17 

if they didn't have DC. 18 

  I think I did that right.  Doesn't look 19 

right, but that was the intention of it.  And then the 20 

rest of them if RCIC failed, that's a pretty nominal 21 

human action. 22 

  RPV injection with FLEX, I think I already 23 

talked about that.  Wait a minute.  0.92, RCIC - oh, 24 

that's - I'm sorry. 25 
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  That's the case where I lost RCIC, I 1 

depressurized and I have a short amount of time to hook 2 

up FLEX.  It only applied to those scenarios that where 3 

RCIC ran for at least four hours.  And so, I used the 4 

HEP for that.  (Inaudible) that up a little bit, but 5 

it's already 0.92.  It didn't really matter. 6 

  Late RPV injection, this one the way that 7 

the strategies were set out for the (inaudible) that 8 

use this early venting or beyond-design basis venting 9 

strategy is they can pretty much stay on RCIC forever. 10 

 And so, the only time you need FLEX is if you have a 11 

failure of RCIC late. 12 

  So, what I did in here was I ended RCIC 13 

failure with using a 72-hour mission time.  I didn't 14 

know what to use.  So, I'm looking there at from Hour 15 

6 to Hour 72 to how long did RCIC continue to run.  Gave 16 

me a 0.11 failure.  I ended that with the FLEX failures. 17 

  I took a little bit of a penalty on FLEX 18 

hardware there, because I figure you're out in time and 19 

maybe what got you there is some challenge with FLEX 20 

hardware.  That one's probably one that merits some 21 

further work. 22 

  And then the next two are all dependence 23 

- tied to dependence.  If the operator didn't control 24 

RPV pressure, I put moderate dependence on the FLEX 25 
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action.  And if the operator didn't do anything right, 1 

then I gave it complete dependence.  That was the 1.0 2 

you asked about earlier. 3 

  SPEAKER: Right.  I gotcha. 4 

  MR. TRUE: The containment re-isolated upon 5 

entry into SAGs, we only really get there if we've had 6 

a hardware - or an operator error. 7 

  There are a few equipment failures in there, 8 

but the vast majority is operator errors.  So, I just 9 

treated those as dependant actions.  And dependant upon 10 

the conditions, I changed the value. 11 

  So, that's the essence of - I have SPAR-H 12 

worksheets that do the same basic thing as these, but, 13 

you know, for the applicable human actions. 14 

  And so, at the end of the day if we go back 15 

to the event tree, Aaron - this is getting to where Sud 16 

will pay attention. 17 

  MR. BASU: Sorry.  I was falling asleep. 18 

  MR. TRUE: I figured you were. 19 

  MR. BASU: You've got my attention now. 20 

  MR. TRUE: Okay.  So, if you go to the bottom 21 

of the tree, Aaron - 22 

  (Discussion off the record.) 23 

  MR. TRUE: If you go to the bottom of the 24 

tree, go all the way to the right so we can see the 25 
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sequence numbers. 1 

  All right.  So, if you just for the sake 2 

of a first pass, let's say we're worried about things 3 

with greater than a five E minus seven contribution just 4 

as a way to draw a line in the sand not because it has 5 

any basis, just for the sake of discussion. 6 

  So, that means that Sequence 20, which is 7 

RCIC fails early and the operators don't depressurize, 8 

is seven minus seven. 9 

  The Scenario 19 is RCIC doesn't work early, 10 

runs for four hours, but we successfully get FLEX going 11 

to save the day is - no, we failed to get FLEX going 12 

to save the day is the  1.9 minus six number. 13 

  And then the one above that which is we don't 14 

- we had RCIC early, but we didn't succeed in 15 

transitioning to FLEX.  And there we ended up with about 16 

a 1.9 minus six also. 17 

  So, those three scenarios were all really 18 

core damage.  And they're, what, two to the 3.7, 3.8, 19 

4.5 of the 5.3 with different times associated with each 20 

of those.  Okay. 21 

  Which is why I was saying that the short 22 

time frame ones - 23 

  (Speaking over each other.) 24 

  SPEAKER: I surely appreciate - 25 
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  MR. TRUE: So, a little room in the FLEX 1 

equipment is available, but the operators didn't do it, 2 

which, you know, creates challenges of its own right. 3 

  Some of them are that DC condition, my 4 

surrogate for damage, significant damage.  And then some 5 

are the FLEX equipment didn't work itself. 6 

  SPEAKER: And they are the candidates for 7 

filtrate strategies, like you say, because you like - 8 

you have a better chance of having the FLEX pump available 9 

for mitigation where with some of the ones at the top 10 

of the tree, the reason you got the core damages didn't 11 

have that. 12 

  SPEAKER: Right. 13 

  MR. TRUE: Okay.  And then the - 14 

  SPEAKER: At the top of the tree, those 15 

scenarios with the highest frequencies are the ones that 16 

are okay. 17 

  SPEAKER: Well, some of them do, some of them 18 

don't. 19 

  SPEAKER: Like Number 1. 20 

  SPEAKER: Yeah, sure.  But Number 2 and 3, 21 

they are - 22 

  SPEAKER: Number 4 are above that criterion 23 

that - 24 

  SPEAKER: Yeah, but Two is - 25 
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  SPEAKER: Yeah, but One is okay.  Core 1 

damage - 2 

  MR. TRUE: Okay.  So, let's - 3 

  SPEAKER: Okay.  So, you're going that 4 

route.  You're preventing core damage most of the time. 5 

 Okay. 6 

  MR. TRUE: Okay. 7 

  MR. BASU: So, now that you got my attention, 8 

Doug, are we still on the tree? 9 

  MR. TRUE: We can be, yeah.  It is a good 10 

point for me to pause and to talk. 11 

  MR. BASU: Well, I'm trying to understand 12 

the difference between CD-016 and CD-017. 13 

  MR. TRUE: Big difference. 14 

  MR. BASU: And I'm not sure it really 15 

matters, but still because you obviously made it a point 16 

to have two different core damage state. 17 

  MR. TRUE: 16 and 17.  So, 16 - 18 

  MR. BASU: Well, the only difference I see 19 

here - 20 

  SPEAKER: You were able to go to FLEX and 21 

then - 22 

  (Speaking over each other.) 23 

  MR. BASU: In one case the - 24 

  MR. TRUE: You delayed core damage by some 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 193

amount. 1 

  MR. BASU: Well, you know, you went to FLEX, 2 

but you really didn't do anything with FLEX.  Remember 3 

the question I asked?  What's FLEX doing at that point? 4 

  And you said it's doing only ancillary 5 

functions.  Nothing to do with - 6 

  MR. TRUE: It's been put in place and it's 7 

enabling you to continue to operate on RCIC. 8 

  SPEAKER: Yeah, that's the key is that you 9 

got DC power, sustained DC power to be able to keep 10 

operating RCIC. 11 

  SPEAKER: And make it work. 12 

  MR. TRUE: And you got to make it work. 13 

  SPEAKER: But as you can see in 16, you've 14 

failed to vent and control - 15 

  (Speaking over each other.) 16 

  SPEAKER: You've failed everything else. 17 

  SPEAKER: Yeah. 18 

  SPEAKER: So, eventually, and that's why the 19 

time difference - 20 

  MR. TRUE: So, basically, that's a - no 21 

offense to you former operators.  It's where the 22 

operators had everything they needed and didn't manage 23 

the accident. 24 

  (Speaking over each other.) 25 
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  MR. TRUE: Well, it's both that and the 1 

managing suppression pool temperature and RPV pressure. 2 

  MR. BASU: So, again, in one case you have 3 

the benefit of transition in place, but nothing else 4 

work. 5 

  MR. TRUE: Right, but your - RCIC will 6 

continue to run until suppression pool temperature 7 

exceeds the - 8 

  SPEAKER: 230 is the model that's higher than 9 

- 10 

  MR. TRUE: So, it just gives you a little 11 

more time.  You've pumped up the suppression pool more. 12 

 So, it has less heat capacity left in it.  So, there's 13 

changes to thermal hydraulic conditions a little bit. 14 

  I agree with you.  It's not a huge 15 

difference.  I'm not sure it needs a totally discreet 16 

thermal hydraulic analysis unless - 17 

  MR. BASU: Yeah, that's what I'm thinking, 18 

because you are thinking about four hours of, I guess, 19 

time there, right?   20 

  MR. TRUE: Yeah, I think from a scenario 21 

perspective you're right, yeah.  I mean, functionally 22 

we're representing different reasons we got there, but, 23 

yeah, I tend to agree that it's - probably thermal 24 

hydraulically it's going to be pretty similar. 25 
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  SPEAKER: Because it's not in the first four 1 

hours.  It's later on. 2 

  MR. TRUE: Yeah. 3 

  SPEAKER: If it was in the first four - 4 

  MR. TRUE: But it's still in the period where 5 

there's - 6 

  SPEAKER: Right.  Right. 7 

  MR. TRUE:  - heat capacity left in the pool 8 

and - 9 

  SPEAKER: Okay. 10 

  SPEAKER: Now, Doug, just because he brought 11 

it up, 16, you're indicating that as a low pressure. 12 

  Should that maybe be a high-pressure case? 13 

  MR. BASU: Sounds like high pressure. 14 

  SPEAKER: That's what I'm looking at, 15 

because you're failing to control RPV pressure.  Does 16 

that mean that - but you didn't vent the - you didn't 17 

vent. 18 

  SPEAKER: Yeah, but, see, you had RCIC.  And 19 

I think failing to control pressure means I let it blow 20 

all the way down. 21 

  SPEAKER: Yeah. 22 

  SPEAKER: I think that's why we've got that 23 

- 24 

  MR. TRUE: We've gone round and round on 25 
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this. 1 

  SPEAKER: Yeah, I know we did. 2 

  MR. TRUE: We have to reconstruct it every 3 

time. 4 

  SPEAKER: I think that's why we made that 5 

a low-pressure case is because the down branch at 6 

RPV-PRESS means that I let it go all the way down and 7 

RCIC was lost. 8 

  MR. TRUE: Yeah. 9 

  SPEAKER: You lost the (inaudible). 10 

  SPEAKER: So, that's why it's low pressure. 11 

 There, see.  I answered my own question. 12 

  SPEAKER:  So, from that standpoint, it is 13 

different just because of the pressure to the extent 14 

that that's going to affect your APET. 15 

  SPEAKER: Yeah, okay. 16 

  SPEAKER: But the timing isn't big enough, 17 

I agree. 18 

  MR. BASU: So, you answered your question 19 

and my question. 20 

  MR. TRUE: Well, and in the APET I think we're 21 

going to get depressurization most of the time anyway. 22 

  MR. BASU: One is low pressure.  The other 23 

one is high pressure.  That's distinctive. 24 

  SPEAKER: Yeah, but like Doug just said, it 25 
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may not manifest itself into two cases/scenarios.  1 

Because if the likelihood of SRV seizure before vessel 2 

breach is relatively high, which it is in your case, 3 

then they'll both become low-pressure cases. 4 

  SPEAKER: We'll just have to see - 5 

  SPEAKER: Right.  SRV will (inaudible) until 6 

the operators over-depressurize. 7 

  MR. TRUE: Okay.  So, let's go to CD sequence 8 

frequencies.  This one on the handout, it says Initial 9 

Quantification Results. 10 

  This is just basically the data from the 11 

event tree with the sequence frequencies and percents. 12 

 So, there's not some news there other than it gives 13 

you a way to look at percentages of total.  Okay. 14 

  SPEAKER: So, if I were to map the options 15 

that you had to this series - 16 

  SPEAKER: So, what is the percent of total 17 

in the far right column adding up? 18 

  MR. TRUE: The percent of ELAP.  You can do 19 

the same percent - 20 

  SPEAKER: So, successes weren't added in 21 

then. 22 

  MR. TRUE: Right.  That's why they're blank 23 

in that column. 24 

  SPEAKER: So, total failure is 18 percent. 25 
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  MR. TRUE: Yeah. 1 

  SPEAKER: Okay.  You said that earlier.  2 

Yeah.  Okay. 3 

  MR. TRUE: All right. 4 

  SPEAKER: I think Sud had a question. 5 

  MR. TRUE: Yeah. 6 

  MR. BASU: Well, I was just trying to map 7 

the CD, core damage states on this chart to the options 8 

that you presented previously, if that makes any sense. 9 

  So, for example, your Option 1 base case, 10 

would that lead to core damage state too? 11 

  MR. TRUE: Alternatives don't have anything 12 

to do with core damage.  They're after core damage.  13 

They're only mitigation. 14 

  SPEAKER: So, we would have to - 15 

  MR. BASU: Forget about that.  I was 16 

thinking in terms of the accident progression. 17 

  MR. TRUE: Yeah. 18 

  SPEAKER: So, this basically sets up the 19 

initial conditions for - 20 

  MR. BASU: Yeah, so you have this.  Given 21 

the core damage now, these options are going to take 22 

you to different - 23 

  SPEAKER: Yeah, they determine the initial 24 

conditions from this stuff, and then carry that in time 25 
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to - 1 

  MR. BASU: My mistake.  My mistake. 2 

  MR. TRUE: Okay.  Aaron, let's go to 3 

important CD contributors or something like that.  Okay. 4 

 So, this table has a lot of the same information. 5 

  For this case, I have now put it in terms 6 

of percentage of core damage.  So, you get a better view 7 

in that percent of CD column of where the - the scenarios 8 

that do get to core damage, which ones are more or less 9 

important. 10 

  And then on the right-hand side I put in 11 

for each of those scenarios, sort of split fractions 12 

for the important contributors whether it was an operator 13 

failure, whether it was hardware failure or whatever. 14 

  And then on the right it says, what does 15 

that mean for the APET?  And so, like the top one says, 16 

17 percent of that sequence comes from operators failing 17 

to deploy FLEX in a timely manner.  So, that's a human 18 

error that I have to carry forward into the APET and 19 

it wasn't due to limited time. 20 

  In other cases, the reason they didn't 21 

deploy FLEX was they didn't have enough time.  Well, 22 

that's a different - you have a different recovery 23 

possibility for those than when you have lots of time 24 

and they failed to do it. 25 
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  So, these were kind of my notes to myself 1 

as I moved from the core damage tree into the APET to 2 

say these are the kind of dependencies I need to carry 3 

across the threshold into the APET analysis for each 4 

of the core damage scenarios. 5 

  Now, we only carried forward - Jeff, help 6 

me out.  I missed some.  How many did we do? 7 

  MR. GABOR: Eight. 8 

  MR. TRUE: One, two, three, four, five, six, 9 

seven, eight core damage scenarios.  This was a judgment 10 

call on my part.  It's mostly to limit the amount of 11 

work and make sure we have the right collection of 12 

contributors.  So, CD-002, Three, Five and Six were the 13 

first four rows of that table that were carried forward. 14 

  We didn't do Eight, Nine, Eleven, Twelve 15 

or Fourteen, which are mostly the re-isolate - some form 16 

of isolation or non-isolation.  Although, Six does 17 

involve an unisolated containment.  And then Sixteen, 18 

Seventeen, Nineteen and Twenty, the bottom four, carried 19 

forward. 20 

  And that captured - that basically screened 21 

at Five E minus Eight, which meant we captured more than 22 

99 percent of the core damage frequency. 23 

  The next sequence down that we didn't 24 

include is similar to one we did include, but it's just 25 
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at low pressure.  And that's less severe than being at 1 

high pressure.  So, I didn't feel like excluding that 2 

was going to be very good. 3 

  The only one we didn't capture was where 4 

we had the drywell vent left open, but that scenario 5 

at least the way I quantified it was very low.  It was 6 

below ten to the minus nine. 7 

  If I had raised the truncation limit from 8 

five E minus eight to one E minus seven, I would have 9 

still had about 99 percent, but I would have left out 10 

the scenario that had the vent open - left open and I 11 

felt like that was potentially an interesting enough 12 

core damage scenario that we wanted to carry it forward 13 

into APET. 14 

  SPEAKER: Which scenario was that one? 15 

  MR. TRUE: It was Scenario Six. 16 

  SPEAKER: Six, right. 17 

  MR. TRUE: So, I felt like that was a 18 

reasonable place to drop the - to make the cutoff and 19 

carry it forward. 20 

  I could have reached down lower and pulled 21 

up one of the drywell vent cases.  But given that it 22 

was a couple orders of magnitude lower, it didn't seem 23 

like that was ever going to contribute that much to the 24 

overall analysis.  That's just my logic. 25 
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  SPEAKER: Now, one question I have and maybe 1 

nobody knows the answer yet, looking at your stuff I 2 

agree with your screening out.  I have the same kind 3 

of conclusion for different reasons. 4 

  But if one went to what Marty's tree is 5 

looking like, is there anything that's important that's 6 

on his tree that was left out of yours? 7 

  MR. TRUE: I probably need to noodle on that 8 

a little bit, because I just got it.  But an SRV is 9 

probably the biggest delta that we have, but I don't 10 

think that materially changes the nature of the 11 

scenarios. 12 

  I suspect when Marty is done, he's going 13 

to have to rebin his endstates a little bit to pass them 14 

on.  And I wouldn't be surprised if he ends up backing 15 

bins that are fairly comparable to ours.  Whether the 16 

split fractions are the same or not will be, you know, 17 

subject to how it gets quantified. 18 

  From a mechanism perspective, there was 19 

nothing on his that wasn't on ours or isn't implicitly 20 

good in ours, but I don't remember you dealing with 21 

opening the early vent and all that stuff.  I don't 22 

remember how you exactly dealt with that. 23 

  SPEAKER: (Inaudible). 24 

  MR. TRUE: So, I didn't hear anything so far 25 
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today that makes me think we have a big gap.  Numbers 1 

may be different, but phenomenologically I think we've 2 

got the right kind of scenarios. 3 

  SPEAKER: Now, sounds like in context the 4 

issue that I was a little bit concerned about an hour 5 

or so ago may not be quite so important, because it's 6 

mostly on this CD-006 in terms of inability to 7 

re-isolate. 8 

  MR. TRUE: Yeah. 9 

  SPEAKER: We were talking about working with 10 

PSP instead of PCPL there. 11 

  MR. TRUE: Yeah.  These are not - they're 12 

not unimportant contributors, but they're not the 13 

dominant contributors. 14 

  SPEAKER: Because in my view, we still have 15 

to look at something like CD-006.  We have to look at 16 

- 17 

  MR. TRUE: Yeah, I think we should. 18 

  SPEAKER: (Inaudible) where the wetwell vent 19 

is open and you can't close it. 20 

  MR. TRUE: Or you're told to open it at a 21 

bad time. 22 

  SPEAKER: Excuse me? 23 

  MR. TRUE: Or you're told to open it at a 24 

bad time. 25 
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  SPEAKER: Yeah. 1 

  MR. TRUE:  So, all right.  Let me think now 2 

what's next.  I think we should probably switch to APET. 3 

 These are going to be impossible to read. 4 

  SPEAKER: Do you want to take a break for 5 

five minutes, Doug? 6 

  MR. TRUE: Yeah, that's fine. 7 

  SPEAKER: All right.  Let's take a 8 

five-minute break and come back at 2:40. 9 

  (Whereupon, a brief recess was taken at this 10 

time.) 11 

  MR. TRUE: Okay.  So, do I need to walk 12 

through the APET structure like I did the core damage 13 

structure? 14 

  SPEAKER: Probably.  I hate to say that.  15 

You weren't asking me, were you, Doug? 16 

  MR. TRUE: No. 17 

  (Laughter.) 18 

  MR. TRUE: All right. 19 

  MR. BASU: On all of them, not just one.  20 

All of them. 21 

  MR. TRUE: All right.  So, basically the 22 

same structure is used for all core damage classes or 23 

core damage sequence coming out of the core damage tree. 24 

  And so, that structure is - but the branch 25 
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probabilities obviously change the function of the core 1 

damage condition.  And the thermal hydraulic 2 

calculations that supported it will change, of course, 3 

based on the core damage scenarios.  4 

  So, the first question in the APET relates 5 

to RPV depressurization.  And that looks at does the 6 

RPV get depressurized?  And if so, by what means? 7 

  And there are three branches which you can't 8 

see here.  One is the main steam line ruptures, a 9 

thermally-induced failure in the main steam line during 10 

the core melt process. 11 

  The second is depressurized V or the SRVs. 12 

 In that category, we include both a fully stuck open 13 

SRV that depressurizes the RPV and any operator actions 14 

that are used to depressurize the RPV, because 15 

effectively they have the same impact during core damage 16 

in that they're putting all the fission products into 17 

the suppression pool. 18 

  So, whether it's one SRV or it's an operator 19 

action for more than one, it's all the same to us. 20 

  And then the last branch on that APET at 21 

the bottom is, it remains at high pressure.  Like I did 22 

last time, I'll come back to how I quantified it later. 23 

  For the next node, then, as contingent on 24 

each of those is in-vessel retention.  What this is 25 
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intending to capture is if for some reason you had water 1 

that you could inject to the vessel, but the vessel didn't 2 

depressurize, you couldn't depressurize the vessel prior 3 

to core damage, then there's a chance that the 4 

depressurization of the RPV that happens during core 5 

melt could allow the water to be injected and you could 6 

retain the core debris in the vessel. 7 

  So, in-vessel retention is looking at do 8 

I have water going into the vessel?  And if I do, was  9 

it successful in containing it within vessel? 10 

  The next node says, okay, I didn't retain 11 

it in vessel, but do I have water going into the 12 

containment to cool the core debris? 13 

  And depending upon which alternative we're 14 

looking at, the water could be coming from the vessel 15 

or through the vessel, or it could be coming through 16 

the drywell injection path. 17 

  If I have water injection - or regardless 18 

of whether I have water injection, the next thing I ask 19 

is, do I have early containment failure? 20 

  And if I - and the early containment failure 21 

could come from a liner melt-through even if I had water 22 

available, or in the high-pressure cases from a - the 23 

impact of the high-pressure blow-down of the vessel at 24 

vessel breach. 25 
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  In cases where we don't have water going 1 

in, then we're going to go to a liner melt-through 2 

condition. 3 

  So, then on this particular portion on the 4 

APET 10 is a case where - I know, I'm sorry.  You'll 5 

have to scroll down.  That's good.  That's good.  6 

  So, APET 14 I didn't retain in vessel, I 7 

didn't inject water.  Therefore, I had early containment 8 

failure and - but if I avoided early containment failure, 9 

then I need to know how I'm going to manage pressure 10 

in the long term. 11 

  The difference between the sort of middle 12 

sort of branches and the lower ones are that on the bottom 13 

you don't have water.  So, you know you're going to have 14 

core-concrete - extensive core-concrete interaction. 15 

  In the upper branch where we did have water 16 

and we avoided early containment failure, we have a split 17 

fraction for what amount of core-concrete interaction 18 

do we have? 19 

  We'll come back to how we're looking at that 20 

later, but it's going to affect how fast the containment 21 

pressurizes and it's going to affect source terms. 22 

  And then depending upon those, the timing 23 

in your vents could be changed, as well as the ultimate 24 

source term coming out of the APET. 25 
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  So, that's the basic structure.  I did a 1 

terrible job of explaining it.  But since we've gone 2 

through it a couple times already, hopefully that's 3 

enough to refamiliarize everybody with it. 4 

  Okay.  I need Aaron again. 5 

  SPEAKER: Well, you've explained it and I 6 

guess I missed it.  The difference between minimal and 7 

extensive MCCI is because in one case you didn't have 8 

any water, and in the other case - 9 

  MR. TRUE: No, it's the case where you have 10 

water.  That's the only time we ask it.  So, I have 11 

water. 12 

  SPEAKER: Uh-huh. 13 

  MR. TRUE: And the question is, whether I 14 

have minimal or extensive MCCI. 15 

  SPEAKER: Okay. 16 

  MR. TRUE: And this is a phenomenological 17 

uncertainty about what exactly happens to core degree, 18 

how quenchable it is.  And it does affect the source 19 

term and it does affect - 20 

  SPEAKER: Absolutely. 21 

  MR. TRUE:  - the rate of pressurization. 22 

  SPEAKER: So, I guess my question is - okay. 23 

 Here you are saying you have water, but you are not 24 

specifying how much water. 25 
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  I guess there is - whatever water is there 1 

because of mitigating actions, it's there. 2 

  MR. TRUE: That would come out in the 3 

alternatives, yeah.  The alternatives would specify how 4 

much water we're going to - 5 

  SPEAKER: Yeah.  Given that, how do you - 6 

how do you really know a priori what is going to be minimal 7 

or extensive?  It's something that is calculated. 8 

  SPEAKER: Are you running MAAP or MELCOR?  9 

I mean - 10 

  SPEAKER: It's calculated. 11 

  MR. TRUE: It's a phenomenological 12 

uncertainty. 13 

  SPEAKER: Yeah. 14 

  MR. TRUE: That is - 15 

  SPEAKER: But when you say minimal and 16 

extensive, I can't understand that, well, you have, say, 17 

70 centimeter axial ablation versus 80 centimeter axial 18 

ablation because of the phenomenological uncertainties. 19 

  I just don't know how to quantify minimal 20 

versus extensive. 21 

  SPEAKER: Oh.  I think when we say 22 

"minimal," we mean that if water is there, it quenches 23 

debris pretty quickly. 24 

  SPEAKER: Ah. 25 
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  SPEAKER: So, "extensive" would be the 1 

MELCOR calculation that says even with water I get, you 2 

know, several feet of ablation. 3 

  SPEAKER: So, it's not just phenomenological 4 

uncertainties.  It's just a difference in 5 

phenomenological modeling, because you are considering 6 

instant quenching in one case, because that's what your 7 

model is.  And in the other case, the model doesn't 8 

consider instant quenching.  So, that is - do you see 9 

the difference I'm making? 10 

  SPEAKER: I think what they're saying is 11 

minimal is not known.  There's - 12 

  SPEAKER: No. 13 

  SPEAKER: But it's ultimately quenched. 14 

  MR. TRUE: Right.  That's exactly what we're 15 

saying. 16 

  SPEAKER: That's because - 17 

  MR. TRUE: We could have said "quenched," 18 

"unquenched" or something instead, but that was the 19 

difference in the - so, you're a great straight man again, 20 

Sud. 21 

  Let's go, Aaron, to the file name APET 22 

results base case.  Go to the last page of that file. 23 

  SPEAKER: Should have a handout for this. 24 

  MR. TRUE: Yeah, there is a handout. 25 
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  SPEAKER: This one here? 1 

  MR. TRUE: Yeah, it's the last page of that 2 

one and it looks like this.  It says "Phenomenological 3 

Inputs."  And this is one where Jeff and Sud and Ed are 4 

going to have a good time, and Rick.   5 

  So, in the tree there are a number of places 6 

where we have a phenomenological uncertainty, and yet 7 

we're assigning a split fraction to those. 8 

  So, I pulled these all into one table and 9 

the same value from this table is used everywhere in 10 

all the APETs, because it's not a scenario-dependant 11 

thing.  It's a phenomenological thing. 12 

  And so, the first one isn't the one we were 13 

just talking about, but it gets to how - to the thinking. 14 

 It deals with does the RPV depressurize during core 15 

melt?  And I created three variables to model that. 16 

  The first two are the 0.85, 0.15 that we've 17 

talked about from the SOARCA work that says 15 percent 18 

chance you get a main steam line break, 85 percent chance 19 

that you depressurize via SRV seizure, right? 20 

  SPEAKER: Or sticking open. 21 

  MR. TRUE: Or sticking open.  Well, that's 22 

what I call - yeah, but the SRV does it instead of the 23 

main steam line. 24 

  The 0.1 is the chance that neither of those 25 
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phenomena occur and you remain at high pressure.  So, 1 

this morning when I said - 2 

  SPEAKER: (Inaudible) percent. 3 

  MR. TRUE: No.  So, the way the equation 4 

works is the first question it asks is, do I stay at 5 

high pressure? 6 

  And that takes the 0.1 out to the high 7 

pressure case.  And then of the remaining ones, I take 8 

the 85/15 split.   9 

  So, 90 percent of the time I use the 85/15 10 

split, and 10 percent of the time I stay at high pressure. 11 

  SPEAKER: Stay at high pressure. 12 

  MR. TRUE: Okay.  Except there's one other 13 

little wrinkle on that end that there's another way 14 

that's not phenomenological that you could depressurize. 15 

 And that's the operator if he has equipment available, 16 

could take the action to - 17 

  SPEAKER: You could put that in with the - 18 

  MR. TRUE: I did.  So, I put that in with 19 

the 85.  Basically, it's another way to reduce the - 20 

or increase the - reduce the probability that the main 21 

steam line break occurs. 22 

  SPEAKER: Yeah. 23 

  MR. TRUE: Okay. 24 

  SPEAKER: If you have a stochastic failure 25 
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after a couple hundred - three, 400 cycles of an SRV, 1 

it's probably roughly in the same time frame as one of 2 

these where the operator fails to control pressurization 3 

at 200 PSI. 4 

  Overall effect is the same.  You're not 5 

going to close the - you're not going to repressurize 6 

the CS. 7 

  MR. TRUE: Yea.  Right. 8 

  SPEAKER: And you lose RCIC. 9 

  SPEAKER: And you lose RCIC, exactly. 10 

  MR. TRUE: Right. 11 

  SPEAKER: So, on that 0.1, though, I thought 12 

when - and when you explained your uncertainty analysis, 13 

you said that all those cases went to an MSL failure. 14 

 All the cases where things didn't depressurize. 15 

  SPEAKER: No, I don't think I said that.  16 

15 percent of the time you had a main steam line creep 17 

(ph.) rupture following a - no, 15 percent of all of 18 

the cases went to main steam line - 19 

  SPEAKER: Right. 20 

  SPEAKER:  - creep rupture, I guess 21 

(inaudible). 22 

  SPEAKER: Uh-huh. 23 

  SPEAKER: And the rest didn't.  I don't 24 

know. 25 
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  SPEAKER: Did you have any here? 1 

  SPEAKER: She can - 2 

  SPEAKER: Did you have any high-pressure 3 

cases at all? 4 

  SPEAKER: By "high pressure," I'm not sure 5 

how high you mean.  There's the base scenario is the 6 

same as the Peach Bottom long-term station blackout.  7 

So, I mean, you know, you have the SRV cycling. 8 

  I'm not sure what you mean by high pressure. 9 

 The - 10 

  SPEAKER: Vessel failure at - 11 

  MR. TRUE: At 1100 pounds or whatever.  Full 12 

pressure. 13 

  SPEAKER: No SRV failures or main steam line 14 

- 15 

  SPEAKER: Oh, no, no, no, no.  Yeah, we did 16 

that. 17 

  MR. TRUE: You always either fail the steam 18 

line or fail - or stuck open a valve. 19 

  SPEAKER: That is correct. 20 

  SPEAKER: Yeah. 21 

  SPEAKER: That's what I remembered from a 22 

presentation - 23 

  MR. TRUE: That's what I remember too. 24 

  SPEAKER: So, there is no 0.1 in any of those 25 
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cases. 1 

  MR. TRUE: Right.  It's 0.1 in my case. 2 

  (Laughter.) 3 

  MR. TRUE: I said there's a 90 percent chance 4 

they're right. 5 

  SPEAKER: Okay. 6 

  MR. TRUE: I think that's pretty damn 7 

generous. 8 

  (Laughter.) 9 

  SPEAKER: You did say 90 percent of - 10 

  MR. TRUE: I said 90 percent.  I told you 11 

90 percent. 12 

  SPEAKER: Well, that ten percent of the time 13 

you're going to have a high-pressure melt ejection. 14 

  MR. TRUE: Right. 15 

  SPEAKER: And that's not fun. 16 

  MR. TRUE: Right. 17 

  SPEAKER: That's worse. 18 

  (Speaking over each other.) 19 

  SPEAKER: We're going to still have our vent 20 

available. 21 

  MR. TRUE: But, I mean, I think that we should 22 

be looking at all these phenomena.  And while there may 23 

be a high level of certainty around the MELCOR 24 

calculations as we discussed this morning, there are 25 
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some things about the MELCOR calculations that drive 1 

that result that are subject to some uncertainty. 2 

  So, now maybe that should be 0.5 since we 3 

don't know.  Maybe it should be less than 0.1.  I don't 4 

know.  I picked 0.1 just because I thought it would be 5 

easy to sell. 6 

  I think it, you know, based on all the work 7 

you guys have done, it doesn't look like there's a good 8 

chance that's going to happen. 9 

  SPEAKER: Well, that uncertainty analysis 10 

study was quite a piece of work.  Excellent. 11 

  SPEAKER: In a good sense. 12 

  (Discussion off the record.) 13 

  MR. TRUE: But it's predicated on the MELCOR 14 

model, phenomenological model. 15 

  SPEAKER: Right. 16 

  MR. TRUE: Which has its own set of 17 

assumptions in it.  So - 18 

  SPEAKER: Yeah, I mean, if Randy changes 19 

MELCOR to block the core off more like MAAP, those numbers 20 

might change. 21 

  SPEAKER: It would. 22 

  MR. TRUE: Considerably. 23 

  SPEAKER: Sure.  It would. 24 

  MR. TRUE: So, what our vision is on these 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 217

is that when we get done with all the base cases, we 1 

want to do some uncertainty analysis on these 2 

phenomenological inputs to see what that does to our 3 

insights and results. 4 

  SPEAKER: One of which will be instead of 5 

0.1, it will be zero, right?   6 

  MR. TRUE: I don't know that I would ever 7 

go to zero, but I might go to one. 8 

  (Laughter.) 9 

  SPEAKER: Okay. 10 

  MR. TRUE: I'm just pulling your chain.  11 

We'll look at the whole spectrum. 12 

  SPEAKER: Because I think without having it 13 

in there, we don't have a way to look at the influence 14 

that a high-pressure melt ejection might have on this. 15 

 So, we definitely want to have the ability to understand 16 

it. 17 

  It may not be dominant.  At 0.1, I'm sure 18 

it's not.  19 

  MR. TRUE: Okay.  So, then the next one is 20 

in-vessel retention.  And that's when we have less 21 

guidance available to us.  So, Jeff and I did our best 22 

to think this through. 23 

  SPEAKER: Very intelligent numbers, yeah. 24 

  MR. TRUE: I'm sure that Randy and Ed and 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 218

Sud will have some thoughts on this.  So, this is a case 1 

where we have water ready to go into the vessel.  And 2 

the vessel depressurizes because either a main steam 3 

line rupture or an SRV sticking open, and what are the 4 

chances that that water that's going in are going to 5 

keep the melt in vessel? 6 

  Now, you can calculate that if you do it 7 

before core relocation, it will stay in vessel.  But 8 

even that has some uncertainty associated with it despite 9 

the strengths of MELCOR and MAAP as tools. 10 

  SPEAKER: So, let me try to understand the 11 

logic here.  You've gotten into core damage.  Then all 12 

of a sudden you have in-vessel - 13 

  MR. TRUE: I have water lined up, but I 14 

couldn't depressurize the RPV.  Now, the RPV 15 

depressurizes on its own. 16 

  SPEAKER: Following the main steam line 17 

rupture? 18 

  MR. TRUE: Because of the main steam line 19 

rupture, yeah. 20 

  SPEAKER: Yeah.  Yeah. 21 

  MR. TRUE: Yeah.  And so, my water starts 22 

to go in - 23 

  SPEAKER: Okay. 24 

  MR. TRUE:  - or the SRV sticks open. 25 
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  SPEAKER: Well - 1 

  SPEAKER: So, we said for the main steam line 2 

case, we said 50 percent of - half the time in that 3 

situation you'd recover and you'd prevent vessel breach. 4 

  SPEAKER: Well, I think that your - 5 

  SPEAKER: Because we didn't know any better, 6 

I mean, 50 percent. 7 

  SPEAKER: I think you have to consider it 8 

in the context of how much core damage you've got when 9 

that happens.  And correct me if I'm wrong, Tina, but 10 

I believe that almost all of the cases that led to main 11 

steam line creep rupture came shortly after core 12 

relocation. 13 

  And if that's the case, the chances of 14 

preventing vessel failure are pretty damn low. 15 

  SPEAKER: I heard you say that before, and 16 

I guess I don't have a good data point.  I remember - 17 

  SPEAKER: Now, this is MAAP - 18 

  SPEAKER: No, I know. 19 

  SPEAKER:  - numbers I'm going by. 20 

  SPEAKER: I just - 21 

  SPEAKER: MELCOR numbers are different and 22 

you might get a much better - 23 

  SPEAKER: But I recall - 24 

  MR. TRUE: But MELCOR is the one that 25 
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predicts the main steam line rupture.  So - 1 

  SPEAKER: Yes. 2 

  MR. TRUE:  - I mean, it seems like you can't 3 

mix and match those. 4 

  SPEAKER: Remember, don't forget your debris 5 

is cooler than ours and, you know, it might be a good 6 

- it might be a good case for you to run, I mean, is 7 

to help understand what the likelihood is, because I 8 

think that's a credible case. 9 

  You have FLEX, you got it ready to go, you 10 

just couldn't depressurize the vessel.  Well, in your 11 

analysis, you've depressurized the vessel and then now 12 

what's that water going to do? 13 

  Is it going to actually prevent vessel 14 

breach?  Because that has, you know, really strong 15 

influence on source term, late transport of fission 16 

products and everything. 17 

  SPEAKER: Well, you know, we can run, again, 18 

what Ed was saying depending on when -- 19 

  SPEAKER: Yeah. 20 

  SPEAKER:  - in the sequence of events you 21 

are doing that. 22 

  SPEAKER: The only time it's going to predict 23 

it is if you are very hot already and you get a lot of 24 

high-temperature steam going out to fail that steam line 25 
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nozzle. 1 

  SPEAKER: I just remember early on in SOARCA 2 

I think Mark Leonard had run a case, we were looking 3 

at Peach and maybe looking at CRD flow, where debris 4 

had gotten into the lower head. 5 

  And because we had injection, we prevented 6 

- they prevented vessel breach.  So, I was kind of 7 

thinking along those lines and that's why we put a 0.5 8 

on there. 9 

  And the difference just being that the main 10 

steam line depressurizes faster.  So, it's a higher 11 

likelihood to recover in-vessel than with the SRV, which 12 

is 0.3 that is a slower depressurization. 13 

  SPEAKER: That's 0.3 that it's not arrested? 14 

  MR. TRUE: Not arrested, yeah. 15 

  SPEAKER: So, it's higher chance of it - 16 

  SPEAKER: No, that's failure. 17 

  SPEAKER: Okay. 18 

  SPEAKER: Well, I think the SRV could go 19 

sooner when it's not as hot, you know, when in the early 20 

stages of core damage. 21 

  SPEAKER: This is a failure probability.  22 

Failed to retain in vessel. 23 

  MR. TRUE: So, not retained 30 percent of 24 

the time. 25 
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  SPEAKER: So, Ed, when you're failing the 1 

main steam line, I thought you said that you get a lot 2 

of hot gas initially going through the SRVs.  And that's 3 

what's taking it up to the main steam line. 4 

  SPEAKER: Well, that's what MELCOR sees.  5 

MAAP doesn't see that. 6 

  SPEAKER: What MELCOR sees and you're 7 

getting the depressurization at the - essentially the 8 

first relocation to the lower plenum? 9 

  SPEAKER: Well, think of it this way: As the 10 

core gets really hot and high-temperature steam is going 11 

up to the steam line and you've got an SRV already that's 12 

failed - 13 

  SPEAKER: Right. 14 

  SPEAKER:  - okay.  So, you have this 15 

pathway.  The temperatures are such that you are 16 

computing more and more time at high temperature.  So, 17 

you can get a possible creep rupture using a 18 

Larson-Miller type failure criterion. 19 

  SPEAKER: But you're not seeing that failure 20 

just at some time after the core has relocated to the 21 

lower plenum. 22 

  SPEAKER: No. 23 

  SPEAKER:  You're seeing that right about 24 

when the first part of the core - when you get a 25 
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pressurization from some relocation, right? 1 

  SPEAKER: Yeah.  So, consider - think of it 2 

this way: If the SRV fails shortly after the core is 3 

uncovered or the early stages of core damage, you have 4 

a much better chance to depressurize before you get 5 

really hot gases burning up. 6 

  SPEAKER: We're not really capturing that. 7 

  SPEAKER: The closer you get to where the 8 

core is going to relocate, the hotter it's going to be. 9 

 And according to the MELCOR calculations, you will get 10 

a seizure and you pick a temperature criterion for that. 11 

 And somewhere between 800 to a thousand kelvin main 12 

steam line temperature - 13 

  SPEAKER: Right. 14 

  SPEAKER:  - you'll get a seizure of the SRV 15 

(inaudible).  And at that point depending on what the 16 

failure size is, will depressurize faster or slower. 17 

  If you depressurize slowly enough that you 18 

don't get the RPV pressure down when the core relocates, 19 

then when the core does relocate you're increasing the 20 

pressure enough that - 21 

  SPEAKER: Right. 22 

  SPEAKER:  - you fail that main steam line. 23 

  SPEAKER: And when it initially relocates, 24 

the lower plenum is still pretty full of water. 25 
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  SPEAKER: Yeah, you have to - you have to 1 

think of it - if you wait too long, then there's not 2 

enough water to make steam.  So, it - 3 

  SPEAKER: Yeah, I'm not sure how you'd wait 4 

long enough so there was no water, but there is some 5 

water there. 6 

  And what we're seeing even with our hotter 7 

core in the relocation when it initially relocates, it's 8 

quenching and then it has to remelt in the lower plenum. 9 

  And so, it's during that remelt phase that 10 

our water is coming in and potentially not causing the 11 

vessel failure. 12 

  SPEAKER: Well, yeah, I see what you're 13 

saying.  But once you get water in the lower plenum and 14 

once you get core debris in the lower plenum, you start 15 

forming this big blob and it's going to be much harder 16 

to get water to ingress in it to cool it down. 17 

  SPEAKER: But in a typical MELCOR run, don't 18 

you dry out the lower head before vessel breach? 19 

  SPEAKER: Yeah.  So, let me just tell you 20 

what our modeling abstraction is there.  We can steer 21 

it, you know, we can steer it either direction.  But 22 

as we were rationalizing through SOARCA, we felt like 23 

given the geometry down there that quenching was likely. 24 

  And when the material goes down there, the 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 225

way we abstract this is we don't really seriously start 1 

thermally loading the head until all the water is gone. 2 

  SPEAKER: Right. 3 

  SPEAKER: And whether that's right or wrong, 4 

that's kind of how - our engineering judgment. 5 

  SPEAKER: And so, that was kind of what our 6 

thought was here is that if you can start replacing that 7 

water before it all dries out and start heating up the 8 

head, you have a pretty good chance of keeping it all 9 

in-vessel. 10 

  SPEAKER: That's what would happen in any 11 

of our Peach Bottom analyses. 12 

  SPEAKER: Right.  So, if you - 13 

  SPEAKER: If you put water in before it dried 14 

out completely, then you - 15 

  SPEAKER: You were good. 16 

  SPEAKER: No core would - 17 

  SPEAKER: Would stay in-vessel. 18 

  SPEAKER: I don't think MAAP predicts the 19 

same thing. 20 

  SPEAKER: We can look at it, but we've done 21 

a few cases and we see similar result is if you get the 22 

water in there before it dries out, you can save it. 23 

  So, might mean these numbers are low.  24 

Again, they're place keepers.  We want to have it 25 
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represented in the tree, because the endstates are 1 

different if you keep it in the vessel. 2 

  SPEAKER: The other thing I'm recalling 3 

about the horse race between steam line failure or SRV 4 

seizure, and, Tina, you probably - I may be behind the 5 

curve on what the latest was. 6 

  But if the SRV seized in any position less 7 

open than 50 percent, roughly, you've got a - 8 

  SPEAKER: You've got a main steam line - 9 

  SPEAKER: You'd finally go to steam line 10 

failure anyway. 11 

  SPEAKER: That's included in that 15 percent 12 

number. 13 

  SPEAKER: Yeah. 14 

  SPEAKER: And I think in the MAAP cases, I 15 

think we dry out the lower plenum faster because our 16 

core debris is not sitting on the core plate.  And at 17 

least in the current version of MAAP when the core plate 18 

fails, it drops everything that's molten at that point 19 

in time, which is about half the core, in the lower plenum 20 

all at once.  And I don't think MELCOR is doing that 21 

quick of a - 22 

  SPEAKER: Well, we don't - we tend to fail 23 

the underlying supporting fuel.  And if there's no water 24 

there - 25 
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  SPEAKER: Right. 1 

  SPEAKER:  - and it's all dry, then we tend 2 

to continue to fail the underlying support before we 3 

start forming great big molten pools.  And that's - 4 

  SPEAKER: Well, you're not forming any 5 

molten pools in the core region.  So - 6 

  SPEAKER: Not really. 7 

  SPEAKER: Yeah. 8 

  SPEAKER: Not ceramic, you know. 9 

  SPEAKER: So, in the upcoming version of MAAP 10 

next year, it's going to allow different portions of 11 

the core to relocate at different times so it's not all 12 

- probably won't all be one big pour to the lower plenum. 13 

  It may happen over time and in stages so 14 

you get one pour, and then a few minutes later another 15 

one, things like that, but once again that's not in the 16 

time frame that we're looking at here. 17 

  So, but, anyway, I think Jeff's right is 18 

that in our cases until we really dry out the lower 19 

plenum, we can get water back in and retain in vessel. 20 

  SPEAKER: Are you assuming the pump's 21 

running so that we can - 22 

  SPEAKER: Yes. 23 

  SPEAKER:  - depressurize the water that 24 

goes in? 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 228

  SPEAKER: In these cases - 1 

  SPEAKER: They don't have to recognize it 2 

and restart - 3 

  SPEAKER: No, actually the only reason that 4 

water wasn't going in was pressure was too high, right? 5 

  MR. TRUE: And it matters to the Alternative 6 

2 where we're looking at what if we had a better way 7 

to make sure we could all get water into the vessel. 8 

  SPEAKER: Yeah, since FLEX is really - 9 

  MR. TRUE: Post-core damage.  Post-core 10 

damage. 11 

  SPEAKER: Right.  So, FLEX is, as we've 12 

talked, is focused on prevention, not severe accident 13 

capable. 14 

  So, if we make FLEX, or I hate to keep using 15 

that, but if we make it severe accident capable, that's 16 

the branch.  That's the one we'd be looking at. 17 

  MR. TRUE: For the base case, we don't get 18 

any credit for this, because we don't have a way to get 19 

water in.  But for the alternatives, this split fraction 20 

becomes more important. 21 

  And one thing I was thinking about while 22 

I was sitting here listening to the discussion was let's 23 

say an SRV seizes, which depressurizes the vessel 24 

ultimately. 25 
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  If I start pouring water in there, that's 1 

going to raise vessel pressure.  Is that going to shut 2 

off my water? 3 

  Well, the main steam line is probably less 4 

of an issue, because you got a bigger hole.  But do we 5 

have to look at whether that chugging kind of - will 6 

have you put water in, will quench a little bit and it 7 

will blow off and pressure will - 8 

  SPEAKER: Fukushima, right? 9 

  SPEAKER: So, put in a pump head curve and 10 

see what happens. 11 

  SPEAKER: I think that's why Jeff said that's 12 

0.3 instead of 0.9. 13 

  SPEAKER: Yeah. 14 

  SPEAKER: It's a crude way to represent that 15 

effect is to make the SRV success less, which is what 16 

we did. 17 

  MR. TRUE: Yeah, not arrested is - 18 

  SPEAKER: Yeah. 19 

  MR. TRUE: So used to thinking in failure 20 

space that - okay. 21 

  (Discussion off the record.) 22 

  MR. TRUE: Okay.  The next one is early 23 

containment failure.  If we have no water going in, we're 24 

just assuming we have a probability of one that liner 25 
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melt-through occurs. 1 

  Timing is, you know, subject to the code 2 

calculation, but that's essentially an eventual failure 3 

mode.  I don't think that's any different than SECY- 4 

157. 5 

  The case where water is successful, so, 6 

we're putting water in, there are two situations there. 7 

 One is HPME - an HPME-related failure.  And that may 8 

change with scenario, but right now I've just stuck it 9 

in there as a placeholder based on Peach Bottom PRA. 10 

  SPEAKER: I'm a little confused about 11 

something here.  When you're saying you're putting water 12 

in, this time it's into the drywell, correct? 13 

  MR. TRUE: Yes. 14 

  SPEAKER: Okay.  Your procedures are the - 15 

  MR. TRUE: After.  It's putting water in 16 

after vessel failure. 17 

  SPEAKER: Right.  Could be - 18 

  MR. TRUE: Could be in the - 19 

  (Speaking over each other.) 20 

  SPEAKER: No, no. 21 

  MR. TRUE: Right.  That's why it says with 22 

or without water. 23 

  SPEAKER: It's just always a failure mode. 24 

  MR. TRUE: I need to change that, don't I, 25 
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because it's not labeled right, but HPME is independent 1 

of water, yeah. 2 

  And then the last one is liner melt-through 3 

occurs with water available.  So, we have water going 4 

in, but the debris still fails.  And we're using the 5 

influences original stuff on that. 6 

  SPEAKER: Yeah, I think that number is going 7 

to change to go upward. 8 

  MR. TRUE: Should we change that number? 9 

  SPEAKER: Well, I don't know, because the 10 

beta version of MAAP 5.0.2 just came out.  Some of us 11 

are starting to run cases with it and I don't know if 12 

the model is good or not yet. 13 

  People have to convince themselves it's a 14 

core function model, but it's calculating a lot more 15 

core debris - a lot more MCCI with water than MAAP 5.0.1 16 

does.  Significantly more. 17 

  SPEAKER: Does that translate to liner 18 

melt-through though? 19 

  SPEAKER: That is a question.  I mean, the 20 

rate is - well, in a couple of cases I've run, the rate 21 

of ablation is about the same as before, but you get 22 

about six or seven times more - 23 

  SPEAKER: And to be clear, Ed, I think you're 24 

referring to axial ablation, right? 25 
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  SPEAKER: I'm referring to both according 1 

to the MAAP calculation.  Radial and axial. 2 

  SPEAKER: But in terms of liner melt-through 3 

if core quench is the only one that's affecting this, 4 

then I would think that would be axial ablation, because 5 

I just don't see where the radial ablation - 6 

  SPEAKER: Well, the - 7 

  SPEAKER: That's why we've got a small number 8 

there. 9 

  SPEAKER: Yeah. 10 

  SPEAKER: But, you know, a lot - there's a 11 

lot missing in the model (inaudible) because melt 12 

spreading is an important factor here. 13 

  SPEAKER: And that's not in yet. 14 

  SPEAKER: It's not in either MAAP or MELCOR. 15 

  SPEAKER: Okay. 16 

  MR. TRUE: Okay.  Wayne, you have 17 

demonstrated that this is an area of phenomenological 18 

uncertainties and - 19 

  SPEAKER: But it can't be much lower than 20 

the number you've got now.  That's why I'm saying it's 21 

going to go up. 22 

  MR. TRUE: So, we'll do some sensitivities 23 

on this as well. 24 

  SPEAKER: Does that go with this one 25 
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document, Doug? 1 

  MR. TRUE: Don't look at me. 2 

  SPEAKER: It's an EPRI document. 3 

  SPEAKER: Yeah.  Yeah.  I mean, I guess my 4 

question is, are you guys going to be running everything 5 

and then sending it in, or is it (inaudible) or you have 6 

no idea of how. 7 

  SPEAKER: Our current plan was that we would 8 

finish the document and then publish it, and not publish 9 

it in pieces. 10 

  SPEAKER: Okay. 11 

  SPEAKER: That if need be if we need to 12 

publish it in pieces, because some pieces are needed 13 

earlier, they can be done earlier, we can talk about 14 

that. 15 

  SPEAKER: Okay.  Yeah, no.  I just, I mean, 16 

Doug mentioning sensitivities (inaudible) that's why 17 

I didn't -- 18 

  SPEAKER: That's my absolute best. 19 

  SPEAKER: But in my mind, the analysis 20 

without the sensitivities is useless. 21 

  MR. TRUE: Yeah.  Yeah. 22 

  SPEAKER: Yeah, I mean - 23 

  MR. TRUE: These are definitely areas of - 24 

okay.  Then - 25 
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  SPEAKER: But if there are some pieces, you 1 

know, that are needed, we can talk about that. 2 

  SPEAKER: Prior to publication, we can talk 3 

about them in forums like this. 4 

  GROUP RESPONSE: Yeah.  Yeah. 5 

  MR. TRUE: Sure.  That's our intent. 6 

  SPEAKER: Okay. 7 

  SPEAKER: Make sure we can incorporate, you 8 

know. 9 

  SPEAKER: Right. 10 

  MR. TRUE: Okay.  So, then MCCI, this was 11 

the one that kind of launched us in this whole discussion 12 

of extensive versus minimal or quenched, not quenched, 13 

however you want to look at it.  And we had just put 14 

a 0.5 on that and that will obviously be an area where 15 

we want to look at the sensitivity. 16 

  Okay.  Then the last thing I just wanted 17 

to quickly go over is before we get to results, let's 18 

go to all APET base case.  The second page. 19 

  SPEAKER: Results interpretation? 20 

  MR. TRUE: No, just the individual APETs.  21 

Okay.  So, in for each of the APETs, I have a table that 22 

describes - provides the branch probabilities in the 23 

APET and some rationalization for where that number came 24 

from. 25 
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  I'm not about to go through every one of 1 

these.  You can look at them.  You'll see several 2 

things. 3 

  The pinks or purple, whatever that color 4 

is, are the ones that are linked to that spreadsheet 5 

we just looked at.  So, if I change it in one, that 6 

changes it everywhere to sort of communicate that this 7 

is constant. 8 

  The yellows are subject to change based on 9 

the APET.  Some of them do, some of them don't.  And 10 

then in a few places you'll see like kind of the middle 11 

of the table there in red, need bases. 12 

  So, some stuff that I still have a good story 13 

for and I just put in a placeholder, I left the markers 14 

in there to remind myself to go back and look at it. 15 

  Sometimes I also turn the yellow to a dark 16 

yellow if I really thought I needed to go back and think 17 

about the logic I was using, but the colors are things 18 

that just help me kind of work my way through this. 19 

  And that's sort of all I was going to say 20 

about this.  I think it's better that maybe in some ways 21 

to shift to results.  So, can we go back to that file? 22 

 Sorry for jumping around here. 23 

  (Discussion off the record.) 24 

  MR. TRUE: So, go to the file that we just 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 236

had open a little bit ago.  The APET results base case. 1 

  All right.  So, this rolls up - each row 2 

is the APET sequence.  It's the release category which 3 

I'll explain in a second, for each of the core damage 4 

scenarios that we carried forward and then the total 5 

on the far right. 6 

  The dashes mean that the value is zero.  7 

I'm so proud of myself.  I figured out how to use 8 

conditional formatting to turn zeroes to dashes. 9 

  (Laughter.) 10 

  MR. TRUE: And then release category, what 11 

I did there was I just wanted to kind of generally 12 

characterize - and this is not a release category 13 

necessarily in the sense that we would normally use for 14 

Level 2 PRAs.  It's more of what's the failure mode and 15 

phenomena that's going on. 16 

  So, the first three-letter designator 17 

there, MSL, or down lower you can see SRV, that was what 18 

pressure was the vessel - what caused the vessel to be 19 

depressurized, or did it stay at high pressure. 20 

  So, MSL, SRV and then HP.  At the very 21 

bottom you can see HP show up there.  So, those are high 22 

pressure MSL - SRVs or MSL. 23 

  The middle ones are one of three categories. 24 

 Retained in-vessel.  IVR is in-vessel retention.  25 
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Minimum MCCI.  Extensive MCCI.  And then dry.  And then 1 

the liner melt-through without one means it's also dry. 2 

  I think I grabbed the wrong set of files, 3 

Jeff.  I know I changed that.  Anyway - 4 

  SPEAKER: Well - 5 

  MR. TRUE: So, the dry means there's no water 6 

going in.  So, we don't have to worry about whether it's 7 

- well, don't have to worry about whether it's minimum 8 

or extensive MCCI.  It's going to be extensive. 9 

  SPEAKER: What does, like, for example, like 10 

the dry wetwell means you didn't get - that case you 11 

didn't get liner melt.  So, totally dry LMT where you 12 

have - 13 

  MR. TRUE: Right.  Right.  And generally 14 

that's what you would find.  If it's dry, it's all going 15 

to go to liner melt-through. 16 

  SPEAKER: Right. 17 

  MR. TRUE: Unless we change that probability 18 

to say liner melt-through doesn't guarantee - or dry 19 

containment conditions don't guarantee liner 20 

melt-through. 21 

  And then the last category is what's the 22 

containment boundary pathway, release pathway.  Is it 23 

a wetwell vent?  Is it a drywell vent?  Is it an 24 

over-pressure failure, or is it liner melt-through? 25 
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  SPEAKER: Well, one thing I guess I'd add 1 

is when we say "wetwell vent," don't we also mean the 2 

drywell vent would have been used per the EPG SAGs? 3 

  MR. TRUE: Oh, yeah.  I missed that.  So, 4 

yeah, that's another hidden thing which we talked about 5 

last - before. 6 

  Let's go back up - oh, shoot.  Can you flip 7 

over to the APET?  One of the drawings of APET.  Okay. 8 

 So, on the top.  Go up. 9 

  (Discussion off the record.) 10 

  MR. TRUE: Okay.  So, let's take this case 11 

here where we didn't retain in vessel, we did inject, 12 

we didn't have early containment failure, we had minimal 13 

or extensive, it's the same. 14 

  This node is wetwell vent used for initial 15 

pressure control.  So, the question is, was the wetwell 16 

vent the first thing that you opened? 17 

  If it was the first thing you opened and 18 

you're putting water in, then eventually you're going 19 

to fill up the wetwell and you're going to have to 20 

transition to the drywell.  So, this scenario actually 21 

includes the drywell vent occurring later in the 22 

scenario. 23 

  This scenario is I didn't open the wetwell 24 

vent.  I opened the drywell vent first.  Okay.  So, 25 
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don't be misled.  This "initial" is the keyword.  It 1 

just means that was the first way we vented. 2 

  I didn't analyze a case where I opened the 3 

wetwell and then the drywell vent failed to open and 4 

I got some late over-pressure failure.  I felt like I 5 

was chasing (inaudible).  Could do that, but - do you 6 

follow me, Ed? 7 

  SPEAKER: Yeah, I just - I'm crawling out 8 

of the weeds as we speak. 9 

  MR. TRUE: Okay.  So, these branches are 10 

cases where the wetwell is first and the drywell occurs 11 

- 12 

  SPEAKER: May or may not occur depending if 13 

you need it. 14 

  SPEAKER: If you need it, yes. 15 

  MR. TRUE: Based on need. 16 

  SPEAKER: But drywell with the DW on it there 17 

is very specific that the wetwell did not work, didn't 18 

get used.  Only the drywell vent was used. 19 

  SPEAKER: Yeah.  Understand. 20 

  MR. TRUE: Okay.  Thanks, Jeff, for - so, 21 

let's go back to the one you had before.  Okay. 22 

  SPEAKER: The summary. 23 

  MR. TRUE:  The summary.  So, that's what 24 

this table does.  Now, there are still a lot of numbers 25 
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on this. 1 

  And so, what the - it's hard to see, but 2 

there's a pink shading that we added for anything greater 3 

than one E minus seven just to help your eyes kind of 4 

go to where the majority contributors are. 5 

  So, you can sort of see these over here are 6 

all - these are pink.  It's pink here.  Pink over here. 7 

 Those are all pink. 8 

  So, the majority of the frequency is going 9 

out through SRV.  The SRVs are what depressurizes the 10 

vessel.  It's dry.  We don't have any water going in. 11 

 And because of that, we have liner melt-through.  Which 12 

in the base case makes sense, because we don't have any 13 

mitigation water or mitigation capability. 14 

  SPEAKER: So, APET-028 is a pretty big deal. 15 

  MR. TRUE: Yeah.  And then if you think about 16 

CD-019 and 20 or 17 and 18 - 17 and 19, those are where 17 

most of the frequency is coming from even in APET-028. 18 

 Which are the - those are the loss of RCIC early cases. 19 

  SPEAKER: You mean core damage. 20 

  MR. TRUE: I'm sorry.  Core damage, 17 and 21 

19, for APET-028.  So, this kind of gives you a little 22 

bit of a roadmap on what the important contributors we 23 

were seeing using our set of assumptions.  24 

  SPEAKER: Yeah, what's kind of built into 25 
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this took me a minute to figure it out, but that even 1 

though we might have had, you know, if you look at those 2 

CD-017 and 19, the FLEX pump might have been available 3 

for mitigation, but we get very little credit for that 4 

in mitigation. 5 

  Because once you get core damage, you have 6 

accessibility issues in the reactor building and 7 

wouldn't be able to use it because of the high rad and 8 

other conditions like that. 9 

  So, it's not until we look at one of our 10 

alternatives that addresses, you know, expanding the 11 

capability of FLEX to be able to use it in a severe 12 

accident after core damage has happened. 13 

  So, even though 17 and 19 have a FLEX pump, 14 

right, they just couldn't get it going in time because 15 

RCIC failed.  From a mitigating strategy, FLEX isn't 16 

really helping us out that much.  Not yet.  That's in 17 

our - the next case Doug is going to show us. 18 

  MR. TRUE: Okay. 19 

  SPEAKER: Teed it up for you. 20 

  MR. TRUE: Thanks.  I got to hurry. 21 

  (Discussion off the record.) 22 

  MR. TRUE: All right.  So, then we go to the 23 

next page and this is sort of a different slice through 24 

the results where it takes each of those what I call 25 
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release category dimensions, and kind of plots them 1 

against the individual core damage scenarios and the 2 

total.  And then also tracks CCFP as another metric.  3 

Conditional Containment Failure Probability. 4 

  SPEAKER: So, we aren't - 5 

  MR. TRUE: You sure need both of these in 6 

order to really kind of get your head around the answer, 7 

I think, but it gives you some different - little bit 8 

different insights. 9 

  And if things don't add up to a hundred 10 

percent, I think it's usually because of rounding in 11 

Excel. 12 

  Okay.  Let me - instead of going through 13 

APET 3A in the same level of - Alternative 3A in the 14 

same level of detail, we can just go to the results.  15 

Just go to the summary page. 16 

  The pink doesn't really show up very well, 17 

but you can see there are a lot more endstates get filled 18 

in, because now we have a means of putting water in under 19 

certain circumstances. 20 

  We've moved - we brought into play some 21 

different scenarios.  Now, instead of APET-028 being 22 

important - 23 

  SPEAKER: 18. 24 

  MR. TRUE: - 18 has become important.  And 25 
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21 has become important, but 28 is still important.  1 

It's not like 28 went away.  It's just not as big as 2 

it was before. 3 

  And then just like with the base case, each 4 

of the APETs has a table that describes kind of how I 5 

came up with the rationale for the split fractions.  6 

It uses the same phenomenological assumptions and all 7 

that. 8 

  I'm sort of running out of gas here. 9 

  SPEAKER: The next one.  Can we have the next 10 

one?  The second page of the results might be useful 11 

because you can see, yeah, you can see how the CCFPs 12 

have been pretty dramatically reduced by flooding the 13 

drywell. 14 

  MR. TRUE: Yeah, for certain scenarios. 15 

  SPEAKER: Yeah, for certain scenarios. 16 

  MR. TRUE: And scroll this over to the right. 17 

 And then instead of being like 95 percent dry and 95 18 

percent liner melt-through, of course we've got 19 

different distributions here. 20 

  We're still mostly coming out of SRV.  We 21 

didn't really affect the split fraction of MSL, SRV, 22 

HP based on this alternative, because it's all about 23 

water, not about pressurization. 24 

  May have to change this a little bit, and 25 
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then these obviously redistribute. 1 

  SPEAKER: What kind of success for the 2 

alternate pump injection path would be reflected in here 3 

as well? 4 

  MR. TRUE: That's a good question. 5 

  SPEAKER: I don't know how easy that is to 6 

extract. 7 

  MR. TRUE: I can find that.  Well, okay.  8 

So, it's a complicated answer, of course.  The pump 9 

itself if the FLEX equipment was the reason that we've 10 

got to core damage in the core damage event tree, then 11 

the pump is assumed to be gone. 12 

  Okay.  If the operator made errors in the 13 

core damage progression, then we're going to penalize 14 

them to some degree for the human errors.  I did a 15 

SPAR-H-ish kind of a thing for that, too, but there will 16 

be some amount of dependency. 17 

  Now, we're probably working off different 18 

cues.  We're not close in time.  So, I didn't put high 19 

dependence in there usually.  It was usually low or 20 

moderate dependence for those actions, but it tends to 21 

be dominated, again, by the operator not getting it 22 

hooked up. 23 

  SPEAKER: But that - the use of FLEX after 24 

core damage is greatly improved now, because that's 25 
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really what the modification is all about. 1 

  That's what the alternative is, is to make 2 

sure that after core damage where I can't get in the 3 

- well, I couldn't previously get in the reactor building 4 

to make it work.  I now have an external connection and 5 

I don't need to get in the reactor building, and it - 6 

  MR. TRUE: And then putting water directly 7 

into the drywell. 8 

  SPEAKER: Are you running a case with a 9 

drywell vent with a filter on it? 10 

  MR. TRUE: The filter comes in the source 11 

term side.  So, the way we plan to handle that is to 12 

say - 13 

  SPEAKER: Well, yeah, okay.  Go ahead. 14 

  MR. TRUE: Is just to say, okay, in 15 

Alternative 1 through 3, yeah, Alternative 1 through 16 

3 the source term coming out these paths, the vented 17 

paths are going to be whatever they are.  They're going 18 

to recalculate going directly to the environment. 19 

  SPEAKER: Yeah, but all this operator action 20 

just changes, right? 21 

  MR. TRUE: Why? 22 

  SPEAKER: Because I got a drywell vent with 23 

a filter on it.  I vent from the drywell.  I vent from 24 

the drywell.  I vent from the drywell.  I vent from the 25 
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drywell.  The whole, I mean, it kind of collapses a whole 1 

lot of things. 2 

  SPEAKER: But it doesn't change the need for 3 

water. 4 

  SPEAKER: No, I'm not changing that. 5 

  SPEAKER: Right.  Okay. 6 

  SPEAKER: I'm asking you if you're running 7 

a case with a drywell vent with a filter on it. 8 

  SPEAKER: Yeah, I don't think we are. 9 

  MR. TRUE: This is the only alternative we 10 

looked at and it was just to test out the thing.  But 11 

in principle, you can put a 1.0 here and put a split 12 

fraction here for using the drywell then and see what 13 

the answer is. 14 

  SPEAKER: But if I start from the beginning 15 

and I do my early venting with a drywell vent with a 16 

filter and my late venting with a drywell vent with a 17 

filter, I think it changes just about everything. 18 

  MR. TRUE: I don't believe that's true. 19 

  SPEAKER: Well, just at least the 20 

containment management aspect of it. 21 

  SPEAKER: But again, it doesn't affect the 22 

most important part which is getting water in. 23 

  SPEAKER: Agreed. 24 

  SPEAKER: Okay. 25 
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  SPEAKER: But you - 1 

  SPEAKER: So, you have to do them both.  You 2 

have to - 3 

  SPEAKER: Yes.  We've never said that you 4 

don't have to do them both. 5 

  SPEAKER: Okay. 6 

  SPEAKER: Okay.  That's a given. 7 

  SPEAKER: Well, it's a given, but it has to 8 

be looked at in this kind of a framework. 9 

  SPEAKER: Yes. 10 

  SPEAKER: Yeah. 11 

  SPEAKER: You run the case with the drywell 12 

vent with the filter on it.  And you go through the trees 13 

and you look at what happens.  And you look at the 14 

operator actions and see what the differences are. 15 

  MR. TRUE: Yeah, I haven't gotten to the 16 

point where we're looking at that alternative. 17 

  SPEAKER: I think Alternatives 3 and 4 at 18 

least in my head, were meant to put filters on - a filter 19 

path on both of the vent paths.  The drywell and the 20 

wetwell. 21 

  SPEAKER: You mean Four, Five? 22 

  SPEAKER: Four, Five.  I'm sorry. 23 

  SPEAKER: Okay.  So, then it would be 24 

preferentially venting through the wetwell. 25 



 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 

 1323 RHODE ISLAND AVE., N.W. 

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

 248

  SPEAKER: Initially. 1 

  SPEAKER: And then venting from the drywell. 2 

  SPEAKER: Yes. 3 

  SPEAKER: And, again, that introduces - I 4 

have to decide a bunch of stuff and I have to worry about 5 

the water level and so on and so forth.  But, you know, 6 

I guess if - we'll need to look at that ourselves. 7 

  SPEAKER: Are you asking if they're just 8 

changes in HRA stuff you guys would have? 9 

  SPEAKER: I'm saying there's a tradeoff 10 

between all the operator actions -- 11 

  SPEAKER: Yeah. 12 

  SPEAKER:  - and having a filter - 13 

  (Speaking over each other.) 14 

  SPEAKER: Well, not quite.  Because to do 15 

an early vent with a filter, you more than likely are 16 

going to have to operate a bypass valve because of the 17 

differential pressure induced by any of the filters that 18 

are out there. 19 

  SPEAKER: Okay. 20 

  SPEAKER: So, there's a high likelihood they 21 

would not be able to maintain the pressure low enough 22 

to extend the RCIC operation, which is one of the reasons 23 

for early venting. 24 

  So, most of the filters introduce at least 25 
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a five to seven-pound differential pressure, which in 1 

one case impacts certainly the industry's position to 2 

extend RCIC operation by keeping supp pool saturation 3 

conditions, you know, temperatures and pressures low 4 

enough. 5 

  SPEAKER: So, venting through the drywell 6 

with a filter won't allow you to run RCIC. 7 

  SPEAKER: Will not allow us to extend RCIC 8 

operation.  That's correct.  And depending upon the 9 

plant configuration, may not also allow you to stay below 10 

PSP. 11 

  SPEAKER: Well, I'm not too concerned about 12 

-- 13 

  SPEAKER: I haven't done all the -- 14 

  SPEAKER: Well, that's a good thing to do, 15 

but - 16 

  SPEAKER: I mean, that's not the - 17 

  SPEAKER: Okay.  So, you're saying that - 18 

  (Speaking over each other.) 19 

  SPEAKER: So, you're saying that putting 20 

that on there wouldn't give you (inaudible) enough 21 

control of - the wetwell vent will.  But the drywell 22 

vent with a filter on it won't, because the hydraulic 23 

aspects of the wetwell and the pressure drop and all 24 

that is okay for running RCIC.  But venting through the 25 
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drywell won't - that's too much resistance. 1 

  SPEAKER: But it's the filter that's causing 2 

the extra resistance. 3 

  SPEAKER: That's because most of the filters 4 

are effective.  Both small and large are basically 5 

water-based filters that go through ahead of water. 6 

  And we're seeing, like I said, from all the 7 

vendor information, the smallest EP that we've seen is 8 

five.  Most of them are nominally five.  There are 9 

seven.  There are ones that are certainly higher than 10 

that, and that's based upon how tall the tanks are. 11 

  So, there is that and we've figured out ways 12 

that you could use a filter later on by bypassing, but 13 

that takes away the advantage of fewer operator actions. 14 

  MR. TRUE: Because you've got to switch from 15 

the bypass - 16 

  SPEAKER: I got the point.  I understand. 17 

  MR. TRUE: Okay. 18 

  SPEAKER: That's important if that's the 19 

case.  And if a vendor can't make a filter that solves 20 

that problem, that's important. 21 

  My understanding is they do mostly custom 22 

work.  You tell them what the deal is and they design 23 

the filter. 24 

  So, off the shelf maybe not, but here's my 25 
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specs.  Maybe so. 1 

  MR. TRUE: But you need a certain depth of 2 

water - 3 

  SPEAKER: But thanks for the - 4 

  MR. TRUE:  - to get the DF, right? 5 

  SPEAKER: Yeah, but it depends on the number 6 

of spargers and - 7 

  SPEAKER: That was an optimized design 8 

initially.  I'm not saying it's impossible, but we 9 

haven't had any success with that.  That was the lowest. 10 

  And that was one of our (inaudible), because 11 

the first numbers that we saw with the larger ones were 12 

actually a higher DP over ten.  So, that was an optimized 13 

design and splitting tanks to have more heads.  So, 14 

that's where we're at currently. 15 

  SPEAKER: Thanks. 16 

  SPEAKER: I have a question that goes back 17 

to this morning when we were talking about - maybe it 18 

was (inaudible) early, you know, the isolation of the 19 

containment and then reopening at PSP. 20 

  When would you close it again after you 21 

depressurize? 22 

  SPEAKER: Yeah, we had said we were going 23 

to try to get back to you with an answer to that.  I 24 

mean, I did get a little bit of feedback.  And 25 
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interpretation from someone that understands procedures 1 

was if you did vent for PSP, you're told to stay within 2 

that boundary and that they would close the vent once 3 

the pressure dropped. 4 

  And that's going to depend on the size of 5 

the vent and some of those parameters.  But once the 6 

pressure decreased so that you were within the PSP 7 

envelope, they would close. 8 

  SPEAKER: Oh, so you wouldn't open it when 9 

you were right at PSP, but some - a little bit - pressure 10 

a little bit above it? 11 

  SPEAKER: No, before you get there.  A 12 

little before you get there. 13 

  SPEAKER: Okay.  So, you vent it, but then 14 

would you close it again right away? 15 

  SPEAKER: As you see, I mean, if you looked 16 

at that PSP - 17 

  SPEAKER: There's a range. 18 

  SPEAKER: There's a range and - 19 

  (Speaking over each other.) 20 

  SPEAKER: I mean, there's a pressure spot 21 

that goes like this from like 28 to like 23.  And the 22 

sides are actually torus (inaudible).  Okay.  With the 23 

upper one being the (inaudible). 24 

  SPEAKER: So, what are you telling me?  When 25 
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the vents open, the water level drops and - 1 

  SPEAKER: Well, you'll actually be helping 2 

yourself in two ways.  You'll be lowering the pressure 3 

and - 4 

  SPEAKER: So, when you - 5 

  (Speaking over each other.) 6 

  SPEAKER:  - get the water level down to a 7 

certain point, you close it again. 8 

  SPEAKER: Yes. 9 

  SPEAKER: So, you're doing it on the torus 10 

level, and you're not doing it - 11 

  SPEAKER: Torus level and torus pressure.  12 

Both. 13 

  SPEAKER: But what I'm saying is at least 14 

in the SAG Rev. 3 that I've seen, the minimum - 15 

  SPEAKER: All the way down. 16 

  SPEAKER: The figure is all the way down on 17 

pressure. 18 

  SPEAKER: On pressure, it is, right. 19 

  SPEAKER: But the level is very - 20 

  (Speaking over each other.) 21 

  SPEAKER: You wouldn't get the zero pounds 22 

and - 23 

  SPEAKER: I think we're going to have to go 24 

back and ask that question.  And I think it's going to 25 
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be - there isn't going to be a universal answer that 1 

says everybody closes it at 10 pounds below PSP or 2 

something like that. 3 

  I think it's - 4 

  SPEAKER: So, I'm going to do some checkout 5 

calcs.  I can pick my own number. 6 

  SPEAKER: Leave it open. 7 

  SPEAKER: Yeah. 8 

  SPEAKER: Yeah, that's what I said before. 9 

 It's just you should look at what happens if you just 10 

leave it open. 11 

  SPEAKER: And there are - and I think - 12 

  SPEAKER: Eventually it will close it at 13 

PCPL, right? 14 

  SPEAKER: The trouble is you're at core 15 

damage at this point. 16 

  SPEAKER: Right.  Yeah, and I think it also 17 

makes a difference on the actual system performance of 18 

the vent system. 19 

  If a plant has built a lot of margin into 20 

the capability of that, then the pressure is going to 21 

drop much faster.  It will possibly close it sooner. 22 

  And there are others that just by following 23 

the guidance (inaudible) pump system has to be, the 24 

pressure reduction rate is going to be much lower and 25 
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it may be open longer.  So, I don't know if there's a 1 

universal answer to that question. 2 

  SPEAKER: Another question is sometimes it's 3 

going to be open to vessel failure, sometimes it's going 4 

to be closed. 5 

  SPEAKER: Well, given today's SAGs, then 6 

that's probably the case.  We may need to look at that 7 

as an alternative - 8 

  SPEAKER: Right. 9 

  SPEAKER:  - and say, well, let's put 10 

something in there to say close it. 11 

  (Discussion off the record.) 12 

  SPEAKER: So, that was really all we had.  13 

We kind of ran Doug right up to his time point.  So, 14 

I mean, I can't keep up with Doug, but I can answer 15 

questions or try to answer questions.  Between Rick and 16 

I, we can probably - I think this issue is a big one. 17 

  And we got to talk to (inaudible).  We've 18 

got to talk to those guys and come up with a story or 19 

not, or we're going to just have to treat it like you're 20 

saying.  Maybe they'll isolate it.  Maybe they won't. 21 

  We got to look and see what the value of 22 

closing it is. 23 

  SPEAKER: Right. 24 

  SPEAKER: I mean, we think we all know that 25 
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it's important to close it, but we just - we need to 1 

look at those cases. 2 

  SPEAKER: The bases do tell you that you're 3 

doing this projected containment and you are paying a 4 

price in terms of release. 5 

  SPEAKER: Oh, yeah. 6 

  SPEAKER: So, you're not going to continue 7 

to indiscriminately release - 8 

  SPEAKER: Why is the containment there? 9 

  SPEAKER: What's that again? 10 

  SPEAKER: Why is the containment there? 11 

  SPEAKER: You really want an answer to that 12 

question? 13 

  SPEAKER: To (inaudible) release, isn't it? 14 

  SPEAKER: Yeah, it is. 15 

  SPEAKER: Yeah. 16 

  SPEAKER: But, I mean, if I break it - 17 

  SPEAKER: But we'd rather - 18 

  (Speaking over each other.) 19 

  SPEAKER: We had to destroy the village in 20 

order to save it. 21 

  SPEAKER: But the other thing - 22 

  SPEAKER: We have to destroy three buildings 23 

on the far east side of the building. 24 

  (Laughter.) 25 
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  SPEAKER: The other thing we mentioned this 1 

morning was there is another level below the EPG SAGs. 2 

 Tech support guidelines. 3 

  SPEAKER: Right. 4 

  SPEAKER:  And the ones that I'm familiar 5 

with and, you know, you should try to find them, there's 6 

a lot more detail - 7 

  SPEAKER: You should try to find them? 8 

  SPEAKER: You should try to find them. 9 

  SPEAKER: Well, they belong to the plant.  10 

So, I can't give them to you.  EPRI can't give them to 11 

you. 12 

  SPEAKER: Yeah, I understand that, but you 13 

got to understand how that gets in the way of - 14 

  SPEAKER: I know.  I know. 15 

  SPEAKER:  - getting things done. 16 

  SPEAKER: And I'm sure the owners will 17 

provide any detail that they can, answer any questions 18 

that they can, but the bottom line is that there is just 19 

a lot of structure - additional structure behind the 20 

idea of venting be it PSP or PCPL. 21 

  There is - even though the SAG is clear that 22 

says irrespective of offsite radiation, vent, if you 23 

go to the TSGs, you're going to find a lot of discussion 24 

about, hey, are you really - do you really have to do 25 
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it?  Are the wind conditions good for it, you know?  1 

Have you already started evacuating? 2 

  There's a lot more decision-making that 3 

gets done by the ERO to make that determination. 4 

  SPEAKER: The discussion at the high level, 5 

though, stops at the one that says will vent regardless. 6 

  SPEAKER: Yes. 7 

  SPEAKER: Okay.  That's where the discussion 8 

stops. 9 

  SPEAKER: But - 10 

  SPEAKER:  There's no ifs, ands or buts. 11 

  SPEAKER: Not at that point, right.  Not at 12 

that point. 13 

  SPEAKER: Okay.  So, there's no - 14 

  SPEAKER: But there is - in anticipation of 15 

that, you'll see that the step says prior to exceeding 16 

PSP or prior to exceeding PCPL vent the - well, what 17 

the heck does "prior" mean, you know?  How do I interpret 18 

that? 19 

  That's where the TSGs come into play, 20 

because they tell you, you know, do I want to wait until 21 

I get there, or is it better for me to do it slightly 22 

before? 23 

  SPEAKER: Yeah, I'm just interested in full 24 

disclosure and - 25 
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  SPEAKER: You want to see all that, I know. 1 

  SPEAKER:  - transparency.  I have a slide 2 

that says we'll open it no mater what, and it turns out 3 

that you do think about it.  You do take things into 4 

consideration. 5 

  And I understand that's a level of detail 6 

that's below the Commissioner's, but that's the level 7 

that they want to talk at.  So, that's our problem, I 8 

guess. 9 

  SPEAKER: That's given all that's involved, 10 

Jeff.  What would you do when you run your MELCOR or 11 

MAAP analysis?  Would you open at PSP and leave it open, 12 

or would you - 13 

  SPEAKER: We're looking at - 14 

  SPEAKER: Both. 15 

  SPEAKER:  - both cases. 16 

  SPEAKER: Yeah. 17 

  SPEAKER: I would look at both and try to 18 

decide if it matters. 19 

  SPEAKER: Leave it open until PCPL. 20 

  SPEAKER: Well, just open it and leave it 21 

open. 22 

  SPEAKER: Well, there's one case that's 23 

leaving it open and you don't even close it at PCPL, 24 

right? 25 
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  SPEAKER: Right. 1 

  SPEAKER: And the other is that you leave 2 

it open until you reach PCPL, and then you close it, 3 

right? 4 

  SPEAKER: Well, until you get to core melt 5 

or to vessel breach, and then you close it. 6 

  SPEAKER: Right.  That's what I think you 7 

mean by PCPL. 8 

  SPEAKER: Yeah. 9 

  SPEAKER: Close it for a little while until 10 

it gets up to PCPL, and then you open it again. 11 

  SPEAKER: Yeah. 12 

  SPEAKER: I think we're going to have to look 13 

at - 14 

  SPEAKER: It gets to be ridiculous after a 15 

while. 16 

  SPEAKER: We're also going to have to look 17 

at cases where we determine if it makes a difference 18 

when you close it, right? 19 

  Because if it makes a big change to the 20 

release - 21 

  SPEAKER: We say if it make a big change in 22 

terms of the release? 23 

  SPEAKER: The DF, yes. 24 

  SPEAKER: Yes.  So, if you, you know, 25 
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there's one case where you could open it at PSP, and 1 

then you - or PCPL, whichever one it is, and then reclose 2 

it at two PSIG, or you could close it at 20 PSIG. 3 

  SPEAKER: So, I guess we just have to - 4 

  SPEAKER: That makes a big difference. 5 

  SPEAKER: We just have to make that many more 6 

runs.  That's all that amounts to. 7 

  SPEAKER: And, unfortunately, I think that's 8 

going to be vent system design-specific. 9 

  SPEAKER: We'll try to get some clarity on 10 

this if we can. 11 

  SPEAKER: I think that would help.  That 12 

certainly would help. 13 

  SPEAKER: What's the best core damage 14 

endstate that you guys have defined to do some checkouts 15 

on this now.  CD-002 and Three? 16 

  SPEAKER: No, actually I didn't do those.  17 

The ones that I've been looking at, I can tell you, Ed. 18 

 I told you at one point I could almost (inaudible) files 19 

for. 20 

  SPEAKER: Is it 16 and 17? 21 

  SPEAKER: Yeah, actually I was spending more 22 

time looking at 19.  And then look at APET-018 if you 23 

follow the tree. 24 

  So, 19 was the case where RCIC failed early. 25 
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  SPEAKER: CD-019? 1 

  SPEAKER: Yeah, but I did depressurize the 2 

RPV.  And I was - and because of the timing, I was unable 3 

to use FLEX.   4 

  And the reason I pick 19 is because like 5 

(inaudible) was saying to Bill before that I probably 6 

had a FLEX pump working.  I just didn't have the time 7 

to use it. 8 

  Now, if I improve that, make it FLEX-like 9 

and I improve that so I can use it after core damage, 10 

it becomes a pretty viable strategy for putting water 11 

in containment.  So, that's why I pick 19. 12 

  And then I looked at APET-018 which was, 13 

you know, where the highest - based on the 14 

quantification, it was the highest likelihood cases.  15 

And it was the one where the SRV sticks open and I do 16 

everything else correctly. 17 

  I open a wetwell vent.  And then when I 18 

flood, I open a drywell vent. 19 

  SPEAKER: And he has all those event trees 20 

in his packet. 21 

  SPEAKER: Yes. 22 

  SPEAKER: So, we'll be able to find that 23 

sequence.  And if you need help interpreting it or even 24 

reading it, we can maybe send you a magnifying glass 25 
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to - 1 

  SPEAKER: Well, they've got the PDFs. 2 

  SPEAKER: I left my magnifying glass on my 3 

desk.  Either I lost it in here or I left it at home. 4 

  SPEAKER: Can I ask a question about the 5 

filter vent alternatives that Bob was talking about? 6 

  I'm not sure if this was part of what his 7 

thinking was, but the alternatives that we've been 8 

looking at are couched in the EPG's Rev 3 framework that 9 

you've got. 10 

  And I'm wondering if what he was thinking, 11 

and I don't want to put words in his mouth, but if we 12 

have a filter vent capability, would that change the 13 

landscape of operator action to simplify things? 14 

  And from the staff's point of view, that's 15 

kind of an aspect that we're looking at.  So, would life 16 

be simpler, or more easier for the operator? 17 

  SPEAKER: Yeah, John, the only issue for me 18 

is this issue at the DP, the back pressure that keeps 19 

coming up.  And it came up at the beginning and that's 20 

a function of the whole system design. 21 

  And so, the ability to control the pressure 22 

and the right band with the wetwell vent versus a drywell 23 

vent is something that we're going to have to look at 24 

from an engineering standpoint. 25 
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  SPEAKER: That's an issue too.  I'm just 1 

trying to step up a little bit more.  Would life be easier 2 

if we had the filtered vent? 3 

  I mean, on the one hand you've still got 4 

the water issue. 5 

  SPEAKER: Right. 6 

  SPEAKER: That's still a driving force for 7 

the whole thing. 8 

  SPEAKER: Yeah. 9 

  SPEAKER: So, it wouldn't - 10 

  SPEAKER: Doesn't change that.  That's 11 

right.  Yeah. 12 

  (Speaking over each other.) 13 

  SPEAKER: Life isn't a bowl of cherries 14 

either, but -- 15 

  SPEAKER:  I think we probably should think 16 

about expanding the alternatives to having one that has 17 

the filters only on the drywell. 18 

  SPEAKER: Right. 19 

  SPEAKER: Because then you could use the 20 

wetwell vent to continue to operate RCIC and you could 21 

use the drywell vent, but I don't think that fixes the 22 

problem of just leaving the vent open during core melt. 23 

 But it - 24 

  SPEAKER: Yeah, I don't think it's going to 25 
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- I don't know that it's going to completely solve our 1 

problem, but - 2 

  SPEAKER: Yeah, because the other thing even 3 

if we could make a filter or order a filter or two that 4 

would allow the pressure to get down (inaudible) for 5 

operating RCIC, is it the right thing to do to preheat 6 

all the water in your filter before core damage, and 7 

then the filter may be too hot to capture - 8 

  SPEAKER: Those are all good questions that 9 

you can only answer by doing the analysis. 10 

  SPEAKER: And those are the kind of questions 11 

the Commission will be asking us. 12 

  SPEAKER: I mean, just looking at Doug's tree 13 

at APET here, you know, obviously, like you said, issues 14 

related to depressurizing the RPV and putting water in 15 

and the phenomenological issues are obviously unaffected 16 

by having that filter on. 17 

  SPEAKER: So, you're still going to need a 18 

relatively prescriptive set of instructions for the 19 

operators regardless. 20 

  SPEAKER: I guess I see it affecting the 21 

source term a lot more than affecting the human error 22 

part, the dominance of human errors in here. 23 

  SPEAKER: Is that clear?  Maybe that's not 24 

said properly, but - 25 
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  SPEAKER: Well, I think it affects some of 1 

the human error probabilities in terms of just, you know, 2 

not having to go through as much concern about which 3 

way the wind is blowing and, you know, you just when 4 

you want to vent, you can vent and not have to worry 5 

about - 6 

  SPEAKER: Yeah, I guess - 7 

  SPEAKER: So, it may change some of those 8 

groupings or some of those answers to HRA questions -- 9 

  SPEAKER: SPAR-H. 10 

  SPEAKER:  - if you do it that way, you know. 11 

 Maybe move something from ergonomics high to - I don't 12 

know.  There's places where I think we can adjust to 13 

account for that. 14 

  SPEAKER: Yeah, you can see on Doug's APET 15 

that it's a pretty high likelihood that they open the 16 

wetwell vent.  So, you're going to want to make that 17 

even higher, I guess. 18 

  SPEAKER: Or the drywell. 19 

  SPEAKER: Or if the wetwell doesn't fail or 20 

doesn't work, the drywell. 21 

  SPEAKER: I mean, it probably isn't going 22 

to significantly reduce what the operator has got to 23 

be worried about in evaluating, but it maybe marginally 24 

(inaudible). 25 
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  I think that was one of our operator 1 

assumptions for a long time was that the purpose of the 2 

vents would also make - the filters would also make the 3 

operators not have to go through as much of a sequential 4 

evaluation process that you're describing that each 5 

utility has at their site, the technical support 6 

documents (inaudible). 7 

  SPEAKER: Yeah, I think they're going to look 8 

into it and we'll look into it, but I'm asking the 9 

question if we don't answer the question and it doesn't 10 

get answered.  So, I'm going to try to answer the 11 

question. 12 

  SPEAKER: I think it's an important 13 

question.  I mean, it's one that was raised initially 14 

(inaudible) public meeting.  And, I mean, I feel like 15 

that's - we'd be missing a pretty big chunk if we didn't 16 

at least make - 17 

  SPEAKER: We're talking about drywell plus 18 

the filter as an option. 19 

  SPEAKER: Yeah. 20 

  SPEAKER: If that's a nonstarter, then we 21 

need to know that. 22 

  SPEAKER: But, I mean, also like in relation 23 

to affecting the HRA, it might be that we can't make 24 

a determination and our actual answer is, you know, what 25 
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we can't, you know, we can't quantify that, we can't 1 

make a determination, but I feel like us not at least 2 

- we are going to at least need to discuss it. 3 

  SPEAKER: I think so, yeah. 4 

  SPEAKER: And so, I mean, it would be helpful 5 

and informative if you guys - 6 

  SPEAKER: Yeah, we don't disagree. 7 

  SPEAKER: And it might come out where, you 8 

know, we say, oh, you know, it's a huge difference and 9 

you guys say, no, it's really tiny. 10 

  SPEAKER: Well, and this is the kind of 11 

framework that lets you put all that into perspective, 12 

you know. 13 

  SPEAKER: Yeah. 14 

  SPEAKER: Because, again, I keep harping, 15 

and Bob's tired of hearing me say it, if you don't put 16 

water - 17 

  (Discussion off the record.) 18 

  SPEAKER: If you don't put water on - 19 

  SPEAKER: Tastes great.  Less filling. 20 

  SPEAKER: Those endstates are just not 21 

affected by that.  And this lets you identify that and 22 

focus in on where does it really provide value, that's 23 

all. 24 

  SPEAKER: And I guess that leads into if 25 
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anyone doesn't have anything else, I guess we'll go ahead 1 

and wrap up with the take-aways 2 

  So, this is kind of us, the NRC kind of 3 

(inaudible).  This is benchmarking the PRA trees versus 4 

actual data. 5 

  We said we will be looking to do that, but 6 

we'll be leaning or looking for assistance from industry 7 

in relation to, you know, if we need any information 8 

in relation to actual data for the PRA trees (inaudible) 9 

trees making sure that they're, you know, we're all on 10 

the same page and we're using all the same data.  That 11 

none of the data we're using turns out that there's 12 

something newer. 13 

  There was for you guys, that you're going 14 

to provide other units for - it was something to do with 15 

Peach Bottom and they were very conservative. 16 

  SPEAKER: The high water level to transfer. 17 

  SPEAKER: Yeah.  Right.  And then I also 18 

have - 19 

  SPEAKER: I guess you would provide a range. 20 

  SPEAKER: In other plants, right.  We're 21 

going to kind of assess what that spectrum looks like 22 

and we'll get back to you. 23 

  SPEAKER: And you guys are also going to 24 

bring an EP SAG Rev 3 person to the next meeting.  And 25 
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you're going to be looking at a filter just on the wetwell 1 

now, and that's about - 2 

  SPEAKER: Drywell. 3 

  SPEAKER: Drywell and also kind of how that 4 

all might affect HRA. 5 

  SPEAKER: Or both. 6 

  SPEAKER: Yeah. 7 

  SPEAKER: Yeah, we'll be looking at the 8 

(inaudible) case too. 9 

  SPEAKER: Yeah, I think that's what our Four 10 

and Five are. 11 

  SPEAKER: Which makes the most sense, I 12 

think. 13 

  SPEAKER: I think that's Four and Five for 14 

us, right? 15 

  SPEAKER: But only on the drywell it is an 16 

option. 17 

  SPEAKER: Yeah. 18 

  SPEAKER: So, and our big thing is to have 19 

an APET and split fractions, et cetera, et cetera, for 20 

the next meeting.  So, that kind of brings us to the 21 

next meeting. 22 

  It's going to be early September.  I want 23 

to talk to Marty.  There's no point in me scheduling 24 

something.  I want to kind of do better than what we 25 
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did this last time. 1 

  We're hoping that I can talk to Marty.  He 2 

can tell me what his drop-dead date is.  And then we'll 3 

have the meeting three or four days later so that you 4 

guys, you know, everyone and the public will have a chance 5 

to look at these beforehand so it's not that we're just 6 

handing them to each other at the last second. 7 

  SPEAKER: I was going to suggest late 8 

September. 9 

  SPEAKER: When is PSA 13 - 16? 10 

  SPEAKER: 22nd. 11 

  SPEAKER: 22nd? 12 

  SPEAKER: Third week. 13 

  SPEAKER: Third week, okay. 14 

  SPEAKER: The reason why it's the week 15 

before, it's Labor Day weekend and - 16 

  SPEAKER: Oh, that's right. 17 

  SPEAKER: The first week in September 18 

(inaudible). 19 

  SPEAKER: So, you're thinking the 9th, 20 

maybe. 21 

  SPEAKER: The week of the 9th sounds good. 22 

  SPEAKER: Yeah. 23 

  SPEAKER: Well, not for me, but I'll have 24 

to just - 25 
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  SPEAKER: Phone it in. 1 

  SPEAKER: We've got our meeting with Toshiba 2 

at (inaudible). 3 

  SPEAKER: I guess we'd be interested in any 4 

- I know you guys are going to start looking at the HRA 5 

closely.  I mean, any feedback you can give us on Doug's 6 

first attempt at putting some HRA together - 7 

  SPEAKER: We do. 8 

  SPEAKER:  - we will have to get your 9 

feedback. 10 

  SPEAKER: And as Marty mentioned, you know, 11 

we do have a subworking group now that's HRA, you know, 12 

all of the various offices of human liability.  Whether 13 

it's factors or assessment, both of them are (inaudible). 14 

 So, yeah, they'll be looking into that. 15 

  And, yeah, that's our goal for - and as I 16 

said, I'd rather push back the public meeting an extra 17 

week or four days to make sure that we can - we all can 18 

get the information to each other and have a more, you 19 

know, one week is - having a constructive meeting is 20 

much more than one week. 21 

  So, we're going to aim for the week of 22 

September 9th and try to get stuff, you know, in a decent 23 

amount of time.  Marty can have it all done next week. 24 

  SPEAKER: Yeah.  Sure. 25 
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  SPEAKER: All right.  Thank you very much. 1 

  (Whereupon, this portion of the meeting was 2 

concluded.) 3 
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