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1 P R O C E E D I N G S

2 8:33 a.m.

3 MR. WEBER:  Whenever there's that vibrant

4 discuss going, it's often perilous to interrupt that,

5 but I know we have a lot of important things to cover

6 in the next three days and I want to welcome you to

7 this workshop. 

8 My name is Michael Weber and I'm the

9 Director of the Office of Nuclear Regulatory Research.

10 It's my pleasure to greet you and welcome you, and I'm

11 looking forward to a productive workshop. 

12 This workshop didn't just happen, it's

13 taken some preparation, coordination, dialog,

14 collaboration.  

15 It's occurred at Mark Salley and his

16 staff's level here at the Nuclear Regulatory

17 Commission.  

18 I know Ashley and Victoria have been

19 involved and it's also occurred at Mike Cheok's level

20 as the Director of the Division of Risk Analysis in

21 Research, and it's also occurred at my level,

22 interacting with Pam Cowan and also Ken Canavan from

23 EPRI. 

24 So, it's a really unique opportunity that

25 we have here in the next three days, and I'm looking
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1 forward to ensuring that we have a productive

2 exchange. 

3 The overall objective of our workshop is

4 to develop a common understanding of NRC and industry

5 priorities, and opportunities to enhance realism in

6 Fire PRAs for nuclear powerplants. 

7 And there's some specific objectives that

8 flow from that, beyond that common understanding, also

9 identifying priorities for research, if there are

10 research priorities for the next five years in this

11 area, between 2018 and 2022. 

12 And that research would be directed

13 towards enhancing the realism of our Fire PRAs.  

14 Also, to highlight specific conservatisms

15 that may be driving results, excuse me, in those Fire

16 PRAs to better understand those associated challenges,

17 identify potential approaches that could be used for

18 conducting prioritized research, explore opportunities

19 to pool resources together and to work together to

20 enhance Fire PRA realism, and then identify approaches

21 for how best to document the Fire PRA method

22 improvements. 

23 Some context for this workshop. This

24 didn't just happen, it grew out of the May 11, 2017

25 Commission Meeting, where we had frequent focus on
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1 Fire PRA realism, or lack thereof.  So, it was a hot

2 topic in that Commission Meeting. 

3 Back in 2005, when it was published, the

4 NRC/EPRI joint research on NUREG/CR-6850, was the

5 state of practice at the time for Fire PRA. 

6 It's been applied since then in a variety

7 of applications in the regulatory program under NFPA

8 805, as well as now being used for the risk-informed

9 tech spec changes under 4B on allowed outage times,

10 and the significance determination process and other

11 applications. 

12 So, it's a real benchmark document that

13 we've built upon and applied and we've continued to

14 grown and learn and develop new operating experience. 

15 And all that should be used to further

16 enhance our methodologies and to make changes in how

17 we conduct our analyses. 

18 And we've accumulated new testing and new

19 research, which provides some more realistic data.  

20 An example of that is in the enhanced

21 information and understanding about heat release rates

22 from electrical cabinets, cable hot-shorting

23 probabilities, and transformer problems and

24 performance, just to name a few of these areas. 

25 And there are a number of areas in Fire
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1 PRAs that could benefit from the enhancements and the

2 methodology through future research. 

3 So, we want to focus forward in this

4 workshop, and better apply operating experience to get

5 to the outcomes that we seek to  achieve. 

6 So, that leads me to some key messages,

7 and it's sometimes perilous to begin a workshop with

8 key messages but we'll work towards seeing that these

9 key messages actually bear fruit throughout the

10 workshop. 

11 One is that we at the NRC encourage open

12 discussion about potential improvement in Fire PRA,

13 both in the process and in addressing possible

14 conservatisms. 

15 Because that's consistent with our

16 principles of good regulation, and if you've seen the

17 draft strategic plan that the Commission just

18 released, you know that the vision of the Agency is to

19 live to those principles.  

20 Rooted over 25 years ago, we continue to

21 adhere to those principles.  Openness, reliability,

22 clarity, are all very important in our underlying the

23 benefits of this workshop. 

24 Our participation in the workshop will be

25 most productive together if we focus together and we
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1 focus forward, and avoid rehashing some of the issues

2 that have bogged us down in the past. 

3 There may be a need to re-raise some of

4 those issues, but I would ask if you do that, you just

5 provide that for context and then let's move forward

6 and identify where we're going, rather than where

7 we've been. 

8 NRC agrees that there are areas where

9 additional enhancements can be made to make Fire PRAs

10 more realistic and we're committed to work with you in

11 developing the methods and models that would achieve

12 this enhanced realism. 

13 And one example of that, like I mentioned

14 before, the updated heat release rates for fires

15 within cabinets. 

16 I understand from Mike Cheok and his

17 staff, and from the NRR colleagues, that in some

18 cases, at some plants, under some conditions, you

19 might actually be able to reduce the Fire PRA risk

20 estimates by about half.  So, that's substantial. 

21 Not at all sites, right?  But at least at

22 some sites, that's a realistic target.  

23 And consequently, we continue to encourage

24 the working together with the licensees and our

25 colleagues at the Electric Power Research Institute,
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1 taking advantage of the new models and methods, the

2 operating experience, and looking forward to make

3 these improvements. 

4 And I would end the key messages with that

5 concept of pooling our resources together to work

6 together to best achieve what we're here to

7 accomplish.  The content of the workshop has been

8 developed with the industry and with EPRI. 

9 You'll note that most of the presentations

10 are being made by the industry, and we appreciate your

11 sharing those with us. 

12 There are four presentations that will be

13 made by the NRC, Improving Fire Frequencies, by a

14 variety of our colleagues at NRC as well as at EPRI;

15 Potential Non-conservatisms, Nathan Siu, our Senior-

16 Level Advisor in the Office of Research, is going to

17 talk about what they might be. 

18 I know that was raised several times in

19 the Commission Meetings, so Nathan's prepared a stand-

20 and-deliver and will lead us through a discussion on

21 those. 

22 We also have an overview of current and

23 EPRI and NRC research plans that will occur in the

24 workshop.  And then documentation of Fire PRA

25 advancements. 
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1 So, we look forward to those

2 presentations.

3 We have some guardrails for this

4 discussion now.  I don't know what the connection is

5 between guardrails and fire protection, but it's

6 safety, so there's probably some connection there. 

7 Both NRC and industry desire to move

8 forward and to use our constrained resources in the

9 most useful, most valuable way, in a reasonable and

10 prudent manner to advance nuclear safety and

11 reliability. 

12 The workshop that we're having this week

13 is intended to identify research which needs to be

14 done, along with the relative priorities of that

15 research. 

16 We can't do everything, so we want to

17 focus our limited resources on where it matters the

18 most, where it will get the most value in response to

19 our investment. 

20 So, the objective is to identify topics

21 that merit additional research, extensive debate.

22 Focusing on past conflicts, like I mentioned before,

23 is probably not going to be to productive, so I would

24 ask you to keep that in mind as we go forward. 

25 Sensitivity studies can be done to
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1 highlight the quantitative impacts of certain

2 parameters on Fire PRA research results. 

3 And discussions on the basis for the

4 sensitivity studies should be limited because we're

5 just trying to use that to better inform how we might

6 best proceed. 

7 Realism is important, that's what we're

8 focused on, and it's best achieved when we focus on a

9 full spectrum of scenarios, not dwelling on highly

10 improbable scenarios, but also not limiting ourselves

11 to only considering the highest-probability scenarios,

12 but really looking at a broader spectrum. 

13 So, risk-informed decisions are preferred,

14 and that builds both on the deterministic and our

15 conventional defense in-depth approach. 

16 The focus of the workshop is on what

17 research is needed, if any, to support licensing and

18 other regulatory functions. 

19 So, I'm glad that we have both my office,

20 the Office of Nuclear Regulatory Research, and the

21 Office of Nuclear Reactor Regulation participating in

22 this workshop. 

23 I would ask that we remain focused on a

24 given conservatism during that part of the workshop

25 agenda, so that we can really understand it and use
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1 that in guiding our path forward. 

2 And then I would also caution that

3 although singular events provide insights, if we dwell

4 on them excessively, then that singular event, and

5 especially if it's a low probability event, may not be

6 as productive as we would like to use our time

7 together in the workshop during the next three days. 

8 The workshop is being facilitated by one

9 of our trained and accomplished NRC facilitators.  

10 So, we have Daniel Mussatti back there, and Daniel

11 will be your facilitator for the next three days. 

12 I would remind us that this workshop is

13 being broadcast via webinar, and so what that means is

14 if you're at the table, if you're going to speak,

15 please use the microphone so that we can capture that.

16 If you're not at the table but want to be

17 at the table, there's room at the table so come on

18 down.  

19 And, if you want to make a comment and

20 you're choosing not to be at the table, we do need you

21 to get to a microphone so we can capture that.  The

22 people who are participating remotely will have the

23 benefit of hearing your perspectives. 

24 Our meeting is also being transcribed by

25 an accomplished reporter, so I would ask that you
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1 speak slowly.  

2 And if you're going to use an acronym or

3 initials, which sometimes is used in Fire PRAs, I

4 would ask that you spell it out perhaps the first

5 time, or be prepared to provide additional insights to

6 our reporter at a break or something, so that she has

7 the benefit of your knowledge. 

8 That will enhance the value of that

9 transcript for all of our participants, both now and

10 long into the future. 

11 So, to conclude my opening and welcome, I

12 would just encourage us to take the time to focus on

13 what we're here to accomplish and use it productively

14 over the next three days.  

15 I plan to return to hear what great things

16 you have been able to illuminate by Thursday morning. 

17 So, I'm looking forward to hearing about

18 your great work together.  And with that, I would

19 thank you and I will turn it over to our colleague

20 from Exelon.  Come on down. 

21 MR. BASSO:  Good morning, everybody.  My

22 name's Tom Basso, I'm the Corporate Director of

23 Programs at Exelon. 

24 I've been in the industry for 34 years and

25 I recognized a number of you, mainly when I was at NEI
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1 and running the Taskforce in Fire Protection, both for

2 the MSO and for the 805 transition. 

3 So, I'm very familiar with the work that

4 you all have done and the meetings that you held while

5 we were holding our meetings down at the NEI offices.

6 And I'd like to thank you for the opportunity because

7 it does touch really in what we do. 

8 In my organization, in Programs, we're

9 responsible for fire protection for the whole fleet,

10 and we do now have both plants in 805, which rely on

11 the Fire PRA, and then also the conventional  Appendix

12 R plants. 

13 So, I'm very interested in the outcome of

14 this workshop, and as Mike did, I would invite some of

15 you up to the table, because as a workshop, you can't

16 really get work done by staying along the wall. 

17 So, I would invite you to get involved and

18 be at the table and make sure you have an active

19 conversation throughout the workshop.  We have a great

20 opportunity here over the next two years in addressing

21 some of the Fire PRA realisms. 

22 Do I have control of this up here?  Okay,

23 thank you.  

24 And so this workshop is really about

25 improving that PRA realism so that the industry can
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1 move forward in using a number of these informed

2 applications.  So, I go back to NFPA 805, right? 

3 And you've got to ask yourself, so, why

4 did only half of the industry go over and use this

5 very valuable tool in a risk-informed application?  

6 And so you've got to keep that back in

7 mind as you're working through improving the realism

8 in the Fire PRAs. 

9 Because there's a lot of good, safe,

10 improved safety in that kind of application, and

11 including a number of the applications that are being

12 worked on right now. 

13 And as EPRI will lay out their plan,

14 they'll show you that the implementation of a

15 probabilistic data-driven approach in Fire PRAs, using

16 available applicable data, available and applicable

17 data -- you know, this world of information technology

18 and availability of data worldwide now, right?

19 Worldwide. 

20 And our involvement internationally, and

21 some of you are involved internationally, allows us to

22 have that data available. 

23 And not just high-level raw data, but

24 actually the details of that data, so that we can use

25 it and not really have to get into any complicated or
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1 further testing that at times may not provide

2 conclusive information for us.  

3 So, I encourage you to look and be open to

4 using that available data.  In particular, operating

5 experience; we have years and years of operating

6 experience, and even when it comes to severe fires. 

7 So, we know what the consequences are,

8 right?  We know what those ignition sources are, and

9 so we really need to adjust to be using realistic

10 operating experience as we develop these PRAs. 

11 And any future testing, so, there may be

12 some future testing that's needed; I would guide you

13 to ensuring that's applicable, and that it really

14 aligns with the plant designs and operating

15 configurations. 

16 In coming here and thinking about the

17 research, I looked up that there's an unnamed law of

18 research that, if it happens, it must be possible.  If

19 it happens, it must be possible. 

20 I think we have to be careful assuming the

21 contrary, that if it's possible, it must happen.

22 Because in a lot of cases, it doesn't happen, right? 

23 The conditions aren't there that it would

24 happen, or the probability of it happening are

25 astronomical. 
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1 So, I think we need to look at that when

2 we're doing testing.  And so over the next two years,

3 look to streamline the current approach to improve

4 methods and data to meet industry needs. 

5 You know the challenges that the industry

6 faces right now, and I truly believe that this is a

7 way of not only improving safety, but it's a win-win

8 in improving the efficiency by which we can run and

9 operate our plants. 

10 It's so our operators, it's so our

11 engineers, it's so our maintenance folks, are focused

12 on the right things. 

13 Because there's so many things that we

14 find out that we are spending our resources and time

15 on, and it really doesn't influence or it doesn't

16 impact the bottom line from a safety perspective,

17 first, and then from efficiency. 

18 So, I think we have an opportunity in this

19 workshop to outline and get aligned around a plan to

20 really take advantage of all the hard work that you

21 all have done, right? 

22 Many, many years, probably thousands of

23 years of work that have been done, and we really need

24 to take advantage of it. 

25 So, some of the goals that I think I had
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1 expressed to you with this workshop is really

2 developing that partnership between NRC Research and

3 EPRI to implement this roadmap. 

4 And Ashely's going to go into detail of

5 that roadmap, so I'm not going to touch on it.  

6 And I think it's a really logical,

7 pragmatic way of approaching this, that sets us in a

8 direction where we can see the fruits of all that

9 labor. 

10 And then there also some research in

11 academia, so we know that at the University of

12 Illinois, there's a lot of good research that's being

13 done. 

14 And these colleges, it's fantastic these

15 days, it's amazing.  And we bring interns in and it

16 blows your socks off.  It's amazing what these young

17 folks are doing when they get the opportunity. 

18 And there's research out there that I

19 think we need to look to take advantage of and save

20 us, both at the NRC and in the industry, and take

21 advantage of that research because it's very

22 applicable. 

23 And along with that, come to an expedient

24 resolution of impactful Fire PRA in the next two

25 years.  I think of applications like 5069, that we're
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1 going through right now and submitting licenses to

2 take advantage of. 

3 And again, it's a good thing in that we

4 understand where our high-risk equipment is, and where

5 we should be paying focused attention on.  Fire PRA

6 plays a big piece of that. 

7 And so by helping us get the Fire PRAs

8 more realistic, it will allow us to apply these

9 methods and put these applications in place to

10 improve, again, both safety and efficiency. 

11 The urgency about this over the next two

12 years is, what we want to prevent is, reworking all of

13 the hard work that's going to happen over the next two

14 years, right?

15 So, by the time we get the applications in

16 for 5069, we go through the reviews and the system

17 evaluations, what we'd rather not do is all of a

18 sudden find out that these methods have changed again,

19 and now we have to go through that and redo our work. 

20 So, it's really key that we try to come to

21 address some of these items over the next two years. 

22 So, I challenge you, as an organization,

23 in partnering to get through this and figure out how

24 we can take advantage of a lot of these things. And

25 with that, improving fire models will facilitate
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1 applications of these insights. 

2 Since there's a lot of research tied to

3 this, I had to look up and figure out what are some of

4 the rules of the research lab?  So, I'll leave you

5 with this. 

6 This is going to help.  Number one,

7 experiments must be reproducible.  They should fail

8 the same way each time.  Number two, first draw your

9 curve, then plot your data. 

10 Number three, a record of data's

11 essential, it shows you were working.  Number four, if

12 you can't get the answer in the usual manner, start at

13 the answer and derive the question.  

14 And if that doesn't work, start at both

15 ends and try to find a common middle.  And don't, do

16 not, believe in miracles, rely on them. 

17 Teamwork is essential, it allows you to

18 blame someone else.  And then all unmarked beakers

19 contain fast-acting, extremely toxic poisons. 

20 All right, so part of getting together,

21 and Mike, I appreciate your words, is having a

22 conversation, being engaged, coming up with solutions,

23 and being able to address what I think, again, is a

24 gem of opportunity for us to help the industry, again,

25 both in safety and efficiency of how we operate. 
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1 And with that, thank you very much. 

2 MR. MUSSATTI:  Okay, thank you, Tom. 

3 Let's get started here.  My name is Dan Mussatti, as

4 has been said, and I'm with the NRC's facilitation

5 Corps. 

6 And I want to welcome you, as well as

7 everybody else has here, to the Office of Nuclear

8 Regulatory Research's Category III Public Meeting to

9 improve realism in Fire PRAs. 

10 And if you're not familiar with the

11 category structure of the public meetings that we have

12 at the NRC, this is more of a town-house type of an

13 open meeting for a conversation for us to get

14 information from you, the experts out there in the

15 field, on these Fire PRAs. 

16 I'm going to be your facilitator today,

17 and my job is to make sure that this meeting is

18 informative, productive, and above all things, that we

19 stay on time.  That's the one metric that I can really

20 measure, is whether we're on time or not. 

21 Before we get started, I'd like to give a

22 couple of housekeeping items here.  First of all,

23 you'll notice that all of our mics are standing at

24 full attention in here.  

25 That means that those are constantly hot
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1 mics.  If you were to lean to your partner to you on

2 the right or the left, and you were to say something

3 that would be something you wouldn't want anybody else

4 to really hear, you made a mistake. 

5 So, I've aimed them up at the ceiling.  If

6 you need to talk, you've got to pull them down to you,

7 but please, put them back up in the air so we don't do

8 like various presidents have done in the past and say

9 the nuclear codes are being launched, or anything like

10 that, that's embarrassing. 

11 Make sure that we know that you are here.

12 That means that there's a signup sheet on the outside

13 and there's a name badge that's for you.  We'll talk

14 a little bit more about that name badge in a second. 

15 But we're a safety organization at the

16 NRC, and because we're a safety organization and

17 because we're talking about fire, let's talk about the

18 safety if we did have a fire or some other reason for

19 us to have to evacuate the building. 

20 If we do that, two things.  First of all,

21 leave as calmly as you possibly can, go out the back

22 doors where you should have come in this morning, with

23 the little revolving door here at the top of the

24 stairs. 

25 And exit out to over where the guard-
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1 shacks are, where the cars come through and gather

2 there.  

3 And the reason I ask you that you all

4 gather right there is that we're going to take the

5 signup sheet with us and we're going to do a headcount

6 to make sure that everybody got out and some of you

7 didn't wind up being left behind in a dangerous

8 situation. 

9 So, please, keep that under consideration.

10 And next, if you need to go to the restrooms, they're

11 directly across from us, and you're welcome to stay

12 there.  You're welcome to come back too actually. 

13 With regards to getting around in the

14 building, all of you guys have access to this floor

15 down here.  Restrooms, you can step back outside if

16 you need to take some sort of a fresh-air break or

17 anything like that. 

18 But for you to get to the next floor up,

19 which is where the cafeteria is, at lunch, if you deem

20 that you would like to have lunch in our cafeteria

21 rather than going out, fighting traffic, risking being

22 late coming back, any of those sorts of things, please

23 have one of us NRC folks help escort you up to that

24 main floor. 

25 Once you're over there by the cafeteria,
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1 you have full and free access to the cafeteria, to the

2 NRC's little gift shop thing up there, in case you

3 want to buy something really cool for yourself, like

4 one of these purses, it's got our badge on it, or

5 anything like that, there's also an ATM up there that

6 you'd be able to get to and a Starbucks coffee shop,

7 which is very important. 

8 But you do need to have adult supervision

9 to get up there and back again.  But once you're back

10 down here, you're on your own again. 

11 Let's see, if you came in this morning

12 through the main entrance up above and then came down

13 to here, those badges are not going to work for you

14 tomorrow. 

15 But the badge that you found outside here

16 is good enough to get you through security without

17 having to go through a whole bunch of rigmarole

18 tomorrow and for Thursday as well.  So, don't lose

19 your badge. 

20 Have a seat.  I had a whole bunch of

21 really cool things I was going to say but Mike said

22 them, so I'm going to reiterate some of the high

23 points here. 

24 For everybody in the room, if you have a

25 device on you that buzzes, beeps, barks, twitters,
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1 anything else like that, please make it silent because

2 we don't want to distract anybody. 

3 More importantly, for our purposes, since

4 we have a public record being taken of this thing

5 here, we want to make sure that we don't have anything

6 that interrupts our ability to understand what's on

7 the court-reporting record. 

8 So, if you are one of those kind of people

9 that your job requires you to be in constant contact

10 and you can't shut your phone off, please put it on

11 vibrate. 

12 And if you have to take the call

13 immediately, try as hard as you can to get all the way

14 out beyond into the main foyer up front before you

15 actually start talking on the phone.  That way, it

16 will disrupt us at the minimum. 

17 Back to the court reporter, her name is

18 Allegra.  Hello, Allegra.  

19 And to ensure that we get a clean

20 transcript of this, as Mike indicated, we need you to

21 speak slowly and clearly, acronyms needs to be

22 explained or spelled out very clearly. 

23 And when you start speaking, I would

24 appreciate it if you would start with your name.  So,

25 you would go to the microphone and you would say, like
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1 I would say I'm Dan Mussatti, I'm with the NRC

2 Facilitator Corps. 

3 And then, if your last name is something

4 that isn't exactly to spell, especially if you're not

5 on the roster of people that are going to be speaking,

6 that Allegra already has, then you should spell your

7 last name for her so she gets it right in the record. 

8 And Allegra, for the record, my last name

9 is spelt M-U-S-S-A-T-T-I.  And now, we have folks that

10 are going to be listening in on the phone and watching

11 on their computers. 

12 And this is the way we would like it to

13 be, we don't want to have people try and watch and

14 listen from the computer both, because the audio on

15 the computer is generally not that good, and we would

16 prefer that you were listening in on the bridge line

17 that you've been given. 

18 And if you decide that you need to speak

19 in, you've got to be on the phone anyway to talk to

20 us.  So, if you listen in using the telephone, it's

21 probably your best vehicle for it. 

22 And if you are on the phone and you're

23 calling in, you need to speak even a little clearer

24 and a little bit slower because the extra filter that

25 goes into that could cause us to have some garbledness

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

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



29

1 if we're not careful. 

2 If you want to make a comment on the

3 phone, you'll need to go through Ken Hamburger, who is

4 going to be managing that. 

5 And I will be going to occasionally to him

6 and asking do we have anybody with a question or

7 comment that's on the webinar, and we will get to you

8 then.  So, please be patient. 

9 And one last request here, this is a

10 workshop, that means there's a little bit less

11 formality than there is if we were going to be doing

12 something that would require  Robert's Rules of Order.

13 But that does not mean that we can abandon

14 all of the typical customs and best-manners practices

15 that we would do in a public meeting. 

16 One person speaks at a time; please wait

17 until you're recognized by me to choose to speak,

18 unless you're in a panel discussion back and forth. 

19 And when it comes to discussions, if you

20 have a question, I think I can give you a get-out-of-

21 jail-free card for one, maybe two, follow-ups. 

22 If the question was answered not clearly

23 enough or that prompted something quick, but the

24 moment it gets beyond that, it turns from a question

25 and answer into a conversation, which excludes a whole
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1 bunch of people in here. 

2 So, I would probably try to limit you on

3 that.  We do have to stay on time here as much as

4 possible, so please keep your questions and your

5 comments short. 

6 Normally, a question start out with some

7 preamble and then builds into a question, and I would

8 like to keep that as something that's more concise so

9 that we can make sure that we get through all of the

10 information today. 

11 Do we have any questions?  Do you have any

12 concerns about these ground rules that I've set up? 

13 If not, okay, we've got a lot to do today

14 and I think what I need to do now is to turn this

15 meeting over to Victoria so that she can get the ball

16 rolling. 

17 Thank you. 

18 MS. ANDERSON:  All right, welcome,

19 everybody, and thank you for coming and participating

20 in this.  

21 I think as both Mike and Tom said earlier,

22 we have a lot of potential upside that we can gain

23 from this meeting.  I hope everyone participates to

24 make sure we can realize that. 

25 So, just to echo what we've heard from
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1 others, we're really at a critical point in improving

2 Fire PRA realism because of where we are in using our

3 Fire PRAs in our operations. 

4 Since we've almost completed transitioning

5 to NFPA 805, we're using Fire PRA outputs to drive

6 more operational decisions. 

7 So, we've moved from a point where these

8 are models at the plant to a point where now these

9 models are actually being used to make decisions day

10 to day. 

11 So, it's very important we're using the

12 best information possible.  

13 That importance is only going to increase

14 in the future, as in the next few years plants start

15 to transition to 5069, Risk-Informed Continuing

16 Programs, and to TSTF-505, Risk-Informed Tech Spec

17 Completion Times. 

18 So, given that, it's very important that

19 our decisions are based on accurate information that

20 comports with operating experience.  

21 So, we have made quite a bit of progress

22 in the past ten years or so.  NUREG/CR-6850, I believe

23 that was issued in 2005, so it's been a little over

24 ten years. 

25 And we have not just been sitting there
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1 and accepting what's in 6850.  A lot of work has been

2 done by both industry and the NRC.  

3 And I think we've really tackled the

4 large-scale conservatism because we did a lot of on

5 electrical cabin heat release rates.  We've made a lot

6 of improvements in many areas. 

7 So, we've reached a level -- I get asked,

8 well, if the Fire PRAs are so conservative, how on

9 earth do we transition to NFPA 805? 

10 Well, we made these improvements, we did

11 make some improvements, and we got ourselves to a

12 point where our Fire PRAs were tolerable.  That's

13 good, but I don't really think that's great. 

14 So, how many of you stayed in a hotel last

15 night to come to this meeting?  Okay, so quite a few

16 people.  

17 So, when you're checking out of that hotel

18 when we're done with this wonderful meeting, if they

19 ask you how was your stay and you say it was

20 tolerable, do you think the reaction is going to be

21 pleasant?  

22 Probably the manager's going to come out

23 and talk to you and ask you what was wrong. 

24 So, we're at a point where Fire PRAs are

25 tolerable, which means we can kind of use them, we can
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1 make operational decisions with them, but we have to

2 proceed with caution, and there's still improvement to

3 be made. 

4 We have a lot of moderate conservatisms

5 that still remain in our Fire PRAs.  

6 On their own, they may not be driving the

7 results as much as some of the larger ones that we

8 tackled first, but you add them all together and we

9 still wind up with an aggregated answer that really

10 may not make sense with our operating experience. 

11 And that's what we're trying to use this

12 workshop to do, is to identify the most important

13 remaining conservatisms to work on and see maybe how

14 we could work on them. 

15 So, I think the process we've laid out for

16 this workshop is we want to review those specific

17 conservatisms that are driving results.  

18 We'll be doing that a lot today, and we'll

19 be looking at the relative impact of those.  

20 We have many plants across the fleet that

21 have volunteered to evaluate these specific

22 conservatisms and how they impact the results at their

23 plants, and then use that to inform the prioritization

24 of work for our research plants. 

25 Does anybody have any questions on what
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1 we're trying to accomplish here?  All right, so that's

2 all I have. 

3 I will turn it back to our esteemed

4 facilitator.  I don't know if we want to move forward

5 with the agenda? 

6 Okay, if we're allowed to move forward

7 with the agenda, I think we should go ahead and move

8 forward. 

9 I think we could probably push the break

10 back and we could get some discussion on some of these

11 conservatisms that we've been referencing and get into

12 the meat of the business. 

13 MR. MUSSATTI:  Yes, I think that's the

14 best plan. One more thing I'd like to add before we

15 get started, is I'm going to have a handheld

16 microphone with me. 

17 If you're sitting back over in here and

18 you do need to make a comment or anything, just raise

19 your hand, get my attention, and I will bring that

20 microphone to you.

21 MR. JOGLAR:  All right, good morning,

22 everyone.  

23 My name is Francisco Joglar, I work for

24 Jensen-Hughes, and this presentation is some research

25 activities that we are doing between EPRI and the NRC.
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1 That's why this has an EPRI template and

2 I am fully acknowledging that this is part of our

3 joint work, pretty much the same thing that produced

4 the ratio-one fire, those new heat release rate

5 probability distributions in some of the research that

6 Victoria mentioned. 

7 So, after that report, we met again and

8 formed a group again, and have been trying to come up

9 with a new report. 

10 And that first few meetings was mostly

11 putting on the table what can we do and publish, and

12 we have narrowed the possible topics that we would

13 cover in this report to three. 

14 And not to steal the thunder of some of

15 the presentations I've seen doing their preparation

16 for, these are coming, admittedly, not all of -- these

17 three topics that you will hear presentations during

18 the day, they are not silver bullets, right? 

19 They contribute a little bit in achieving

20 realism, they are not the full answer, but also, they

21 solve specific problems, right? 

22 There may be a situation where a given

23 plant has this problem that has to be solved, and in

24 the big scheme of industry, the issues is not the

25 biggest one but it's a solution that gets us closer to
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1 realism.  

2 So, another point I want to make before we

3 describe the fire spread between cabinets has to do

4 with this topic of achieving realism. 

5 So, Victoria mentioned with NUREG-6850 in

6 2005, well, since then we have a lot more operational

7 experience that has been collected in the Fire Events

8 Database. 

9 We have over 100 new heat release rate

10 cabinet testing that was done and published recently

11 in the NUREG.  That was information that we didn't

12 have available in 2005.  Now, it is, and I used that

13 as a means of introducing this. 

14 This presentation is do we propagate fire

15 from one cabinet to another one?  Well, in all this

16 new evidence that we have, in the testing, in the

17 operating experience, we don't see those events. 

18 And current technology, what we have in

19 6850, says propagated all the time, with maybe one or

20 two exceptions.  And there is really no limit into how

21 much we propagate. 

22 And that's why this was a topic that we

23 both, the Office of Research and EPRI, wanted to

24 tackle because we haven't seen this behavior.  As much

25 as we try to make this propagation happen, we don't
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1 see it, we don't find it in operating experience. 

2 And it needs research because the

3 operating experience, we always have the argument,

4 well, somebody stopped the fire.  Right, so what would

5 have happened? 

6 So, as I was saying, this is what 6850

7 includes.  It says you should propagate the fire in 10

8 to 15 minutes, some wording there in the Appendix that

9 describes this. 

10 And the clear exception was if there is a

11 double wall with a gap, right?  Two cabinets are next

12 to each other, each of them have the wall, and there

13 is a gap.  

14 And over the years, giving training on

15 this, you know what the question is.  What is the gap?

16 Is it a millimeter gap?  Is this an inch gap?  And

17 that answer has always been a gap is a gap. 

18 So, if you have two walls and they're

19 touching each other, you don't propagate.  Well, since

20 we always get that question, that was the first thing

21 we wanted to clarify here. 

22 So, the punchline in our work that it now

23 has been reviewed within our Working Group, it's ready

24 to be put in the NUREG template, and then go through

25 the process of publication. 
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1 So, that kind of gives you the idea that

2 it's not going to be published next week, right?  It's

3 going to take months. 

4 It's that we really don't want to

5 propagate these fires, but since this is PRA, what

6 we're going to do is put it as a low probability.

7 Never say never. 

8 So, the way it works is that it will apply

9 to the typical cabinet fire frequency.  

10 For historical reasons, we have a main

11 control board, battery chargers, electrical cabinets,

12 and high-energy arcing faults are where we have fire

13 ignition frequencies that have to do with the

14 electrical cabinets. 

15 And the Fire PRAs that we have built, all

16 of them, whenever we are modeling a fire in these

17 bins, we say, okay, let's propagate sideways. 

18 And because we tried to be conservative,

19 we picked a cabinet in the middle and say we can

20 propagate to both sides, and then there is no clear

21 statement of how much else we are going to propagate.

22 So, by not propagating, the real impact in

23 our work is that when we see what's the impact of fire

24 in the room, how much heat you're putting in, you're

25 going to put less. 
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1 The contribution of that next cabinet is

2 not going to be in.  That's not going to reduce the

3 amount of heat that is put by a cable fire. 

4 So, in the typical idealized scenario that

5 we saw, that you propagate a fire through cables, that

6 contribution will still be there, but the contribution

7 from whatever it's propagating, we think it's going to

8 be less. 

9 And there are plans that that can make a

10 difference if you have what we call hot gas layers

11 scenarios. 

12 All right, so with this clarification you

13 can see that it's going to affect some plants in some

14 scenarios and it's not a silver bullet.  It's a

15 specific tool to solve a specific fire scenario. 

16 So, the way this research is structured is

17 we have the exposing enclosure, which is the cabinet

18 where the fire starts.  And the exposed enclosure,

19 which is the cabinet nextdoor. 

20 And there are, and I'm not going to read

21 these, and I didn't memorize this and I didn't try to

22 memorize it because there is always words in the rules

23 that we have that I can get confused. 

24 So, it's better to go through the slides.

25 There is a set of rules that will allow you to screen

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

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



40

1 a propagation.  

2 The original rule that we had in 6850, two

3 adjacent cabinets, double-wall and an air gap, it's

4 there, it's now clarified that it doesn't matter how

5 wide that gap is, you can screen. 

6 The other rule that is in 6850 still

7 states that if the cabinets are open on the top with

8 some other conditions, you can screen. 

9 But I haven't seen, in my experience, that

10 rule used much, so I don't think it's going to be that

11 different. 

12 Nothing in our rules changed what is in

13 6850.  We are not asking you to propagate something

14 that 6850 said don't.  

15 And when this goes into the common

16 process, if somebody interprets such a thing, then we

17 need to clarify it because it has not been our intent.

18 The new thing is that from our Volume 1 of

19 2178, NUREG-2178, we classify panels by combustible

20 load in that default, low on very low. 

21 So, we have some rules that says if you

22 have that classification, you can also screen under

23 some conditions the propagation. 

24 So, we can screen if we have a small

25 cabinet, and there is guidance in NUREG-2178 to what
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1 we call a small cabinet.  Or if the loading is low or

2 very low, and this is new, which is an additional way

3 in which you could screen. 

4 Now, again, there is a lot of words that

5 have to be carefully read to understand those

6 conditions.  But essentially, it says if you have low

7 combustible load, you probably can exclude, or most

8 likely will be able to exclude, propagation from

9 cabinet to cabinet. 

10 We also have these useful ones for what we

11 call the MCC Rule and the Switchgear Rule, which it

12 says we don't think there is going to be propagation

13 between vertical sections in a Switchgear bank or an

14 MCC bank. 

15 And in practice, that will cut let's say

16 400 kilowatts out of a calculation that you do for hot

17 gas layer in a Switchgear room; that can make a

18 difference in some geometries.  So, you see that right

19 there what's the impact of this. 

20 Now, instead of reading this stuff, I'll

21 just go to this plot and say that this yellow line is

22 the heat release rate for one cabinet.  And the blue

23 line is a heat release rate for the second cabinet. 

24 And we're saying in this research, you

25 only propagate to one, next cabinet.  And that is
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1 basically a refinement of what we have now, that has

2 no limit. 

3 So, we're showing one, one each because we

4 haven't seen in the operating experience or in the

5 test, where this can easily happen, that you propagate

6 a fire to the next cabinet.  

7 And we're also saying that propagation

8 will be very unlikely.  We're giving it a 0.02 for

9 that scenario. 

10 So, you can see that in your PRA, you can

11 just do your scenario with one cabinet on fire and

12 then check with the likelihood of two percent if your

13 answer is going to be different if you propagate to

14 the adjacent one. 

15 I'm going to go back one slide, there are

16 some discussions into which side are you going to

17 propagate, and you can check what's more conservative

18 and use a 0.01 to each side, or a 0.02 to the more

19 conservative one. 

20 That goes into a PRA analyst building a

21 PRA and maybe not necessarily the point we want to

22 make in this workshop.  

23 So, I'll, at this point, summarize, going

24 back to our curve.  Right now, I have seen in

25 projects, in peer reviews, that these curves can
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1 propagate to 2.  Sometimes we get questions why you

2 only propagated two, because there is no clear

3 writing. 

4 And with this, we're trying to answer all

5 the questions that we have seen over the years on

6 cabinet-to-cabinet propagation.  So, the summary is

7 the rules for screening propagation that are in 6850

8 are still valid. 

9 We have clarified them, we have added

10 rules from screening that are based on recent research

11 on cabinet fire heat release rates. 

12 We have an additional restriction that

13 says you don't really need to propagate a fire more

14 than one vertical section.  That is not there now. 

15 And if you do, we are adding the

16 likelihoods for you to characterize it properly in the

17 Fire PRA.  So, with those, we think we are a step

18 closer to realism. 

19 Because, again, when we review all the

20 electrical cabinet experience in the database, when we

21 look carefully at all the videos from the cabinet fire

22 heat release rates, really, the fire jumping from one

23 cabinet to the other is highly unlikely. 

24 And you see these probabilities as the way

25 we have characterized them. 
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1 This research is one of the three topics

2 that we have selected for this Joint Report that is

3 now in process. 

4 I guess actually we'll eventually cover

5 the status of it, but I will just say that we have

6 draft chapters for the three topics that our group

7 have reasonable agreement that we can give it a final

8 pass, cross some Ts, and then go to publication. 

9 This is one of the topics.  The other one

10 I think Jason Floyd will discuss, which has to do with

11 an expansion of us modeling fires inside cabinets,

12 instead of the assumption of fires outside, and

13 another one on the refinements of the heat release

14 rates out of electric motors, the ones that we use for

15 pumps, the ventilation systems, et cetera. 

16 This is a summary of what we did, what we

17 are doing, to refine fire propagation from cabinet to

18 cabinet.  If you have any questions or comments, you

19 can discuss them. 

20 MR. MUSSATTI:  Excuse me, you need to drop

21 your microphone and --

22 MR. CAVEDO:  This is propagation only, not

23 damage?  Damage remains the same?

24 MR. JOGLAR:  Oh, that's a good question.

25 The research covers both propagation and damage.  The
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1 rules are almost the same for when we assume damage

2 and propagation, but we have explicitly treated both

3 in the research. 

4 Okay, so that's a good point.  We know

5 that is the difference, and we tried to make it clear,

6 instead of the way it is in 6850, that it gets

7 confusing. 

8 So, yes, there is language for both

9 propagation and damage, but it's almost identical in

10 terms of how you treat it, given that we have limited

11 times you can propagate or damage, and then the

12 likelihood for it. 

13 MR. HYSLOP:  Francisco, are the numbers

14 based on the Fire Event Database, or are they based on

15 fire modeling concerns?  The 0.02 and the 0.01?

16 MR. JOGLAR:  Yes, that's a good question.

17 There is a section where we are providing a

18 justification for this.  A lot of it relies on the

19 duration of the fire heat release rate profile. 

20 And I'll go back to -- I'm not sure which

21 one are you seeing.  You're seeing the profile here,

22 right? 

23 So, basically, the growth and steady

24 burning and decay has a timing associated with it that

25 we have used from 6850 and have tried to validate or
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1 see if it changes with the new heat release rate data

2 from the cabinet experience. 

3 So, when you use that timing in

4 conjunction with the non-suppression, the manual

5 suppression, probability curves, we kind of use that

6 to say it should be around 0.02 at the time you can

7 propagate, given the growth on the first side. 

8 So, it's a combination of what we see in

9 the data, was the suppression evidence that we have,

10 that we have said should be around 0.2.  

11 We haven't seen it in the history so this

12 is the probabilistic way of treating it. 

13 MR. STILES:  Yes, this is Harold Stiles,

14 Duke. If I saw your slide correctly, it excludes those

15 cabinets that have vents up near the top. 

16 They don't consider those top vented. 

17 What about the impact on the fire does the vents near

18 the top have that the top vent does not have?

19 MR. JOGLAR:  Since 6850, the top vent has

20 been there. 

21 As I said, I have not seen it used much

22 and the thinking of that was if I have a closed

23 cabinet at the top, which the majority of them have,

24 that's why I don't think this rule is really very

25 useful, and that's the nature of your question, right?
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1 It's because I can keep the heat inside

2 the cabinet and not let it out, and that promotes the

3 cabinet being warmer and propagation to the side.  So,

4 that still is our thinking. 

5 Our thinking is that these vents will not

6 be enough to let all the heat that could be collected

7 on top of the cabinet go out.  But we don't have

8 really any experimental evidence to quantify how big

9 those vents would need to be, et cetera, to come up

10 with a rule for it. 

11 I think that's something we are beginning

12 to explore.  I mean, we have done quite a bit of

13 research, as you will see later, on understanding how

14 to model fires inside cabinets. 

15 Some of it, it's already documented in our

16 obstructed plume thing.  We have significantly

17 improved that and we published some of that, and

18 hopefully, if we continue that, we could say more

19 about those site vents. 

20 But at this point, we really never

21 explored that, and we kept the reasoning we have from

22 6850. 

23 MR. STONE:  Can I ask you a question

24 that's more management-related, particularly to

25 Francisco?  This is Jeff Stone. 
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1 In the past, it has taken long timeframes

2 to get the NUREG-CRs approved, and then afterwards, we

3 also have to wait for the licensing branch, the PRA

4 licensing branch, to okay its usage and licensing

5 applications. 

6 And I would just ask for input or how we

7 improve that we move forward, and the timing of how

8 these NUREGs get reviewed and how they get approved

9 for licensing applications. 

10 As we go forward, if there's any way we

11 can think of ways to make that more efficient or

12 faster -- because issues like this can make some very

13 meaningful reductions. 

14 But it could be if we wait for past

15 history -- and I don't want to blame past history, I

16 know we're not supposed to go there. 

17 But it has taken very long timeframes to

18 get some of these to the approval stage so we can use

19 in the PRAs and get acceptance. 

20 MR. CHEOK:  NUREG-CRs are the NUREGS where

21 we, let's say, work on our own, or more probably work

22 with EPRI.  I'm sorry, yes, this is Mike Cheok from

23 the NRC. 

24 So, when we are working with NUREGS,

25 especially when we're doing things with EPRI, we would
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1 have staff input, EPRI input. 

2 And when we publish those NUREGS, it would

3 be a staff position that the research staff and the

4 NRR staff would have worked together and we would

5 have, at that point, in fact, endorsed staff position.

6 So, Jeff, you mentioned the fact that it

7 sometimes takes a while and you're right, we do have

8 to go through some concurrence processes and things

9 like that. 

10 And obviously, in a lot of these cases, a

11 lot of the licensees are looking to use the

12 methodology that's already out there. 

13 So, yes, we will have to work within the

14 staff to come up with  something that could be faster.

15 It could be walking throughout the FAQ process or

16 something.  But we can look at our processes.

17 MR. CASTO:  This is Greg Casto from NRR.

18 Just to add to that, the process within NRC is not in

19 series but in many cases, and in typically this kind

20 of work, it's in parallel. 

21 So, we have NRR Staff that are working

22 with research and as part of Working Groups with EPRI

23 as well, so that when the NUREG-CR is in the final

24 stages, that it's a joint position, as you'd say. 

25 So, I just did want to make that clear. 

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

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



50

1 MR. JOGLAR:  Other questions?  I was glad

2 that Jeff didn't ask that one of me.  Okay?  Thanks. 

3 MR. CASTO:  Before you leave -- Greg Casto

4 -- looking at the path forward, with what you

5 proposed, what's left as far as data justification or

6 putting this in a Working Group format? 

7 There are a number of EPRI/NRC Working

8 Groups right now.  Does this fit in, for instance,

9 some of that work?

10 MR. JOGLAR:  Well, this particular

11 research has been drafted reviewed by our Joint

12 Working Group over at EPRI and NRC Research.  And my

13 understanding, it's ready to be put in a NUREG-CR with

14 our other two chapters. 

15 So, this, in my view, all it needs is a

16 final review from the research team, and say, yes, we

17 agree with this, we have even examples of its

18 application in writing.  And then move it through the

19 process. 

20 So, I think this has a vehicle but I am

21 the technical analyst.  Ashley and Dave Stroup have

22 been the EPRI and NRC Research Leads working on how

23 this is going to be published, and if I'm not saying

24 the right thing, they can correct me. 

25 MS. LINDEMAN:  This is Ashley Lindeman
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1 from EPRI, and I think Francisco is correct.  I think

2 we've been through a few iterations of the guidance

3 and I think at this point, it just needs a final pass.

4 I think what's holding up is we're still

5 finetuning the numbers for the heat release rates for

6 some of the other electric equipment. 

7 So, the idea was to put all three in a

8 package together but I think there's some flexibility

9 in how we move forward, and if we need to split them

10 up, I think we can. 

11 But I think we're nearing alignment on the

12 heat release rates.  But we can talk about that in the

13 path forward. 

14 MR. JOGLAR:  This one has a vehicle.

15 MR. STONE:  I do want to point out that if

16 there's  anything, I know there are rules on how EPRI

17 and NRC work together.  

18 And if there's anything we could do to

19 help with resources, anything like that, we can try.

20 There may be rules against how we can engage there,

21 but we could try to find the resources to help. 

22 MR. WEBER:  If I could ask, what would be

23 reasonable once we reach conclusions on these reports

24 -- this is Mike Weber from NRC -- for a reasonable

25 amount of time for us to publish the results, make
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1 them available to the stakeholders? 

2 And I'm asking the question in the context

3 of often, there's a whole separate process we go

4 through to actually publish the  NUREGs. 

5 And a lot of that is formatting and making

6 certain that it's a suitable quality.  The quality of

7 the contents, the conclusions, should be well-baked in

8 by that point. 

9 So, there might be way that we can -- we'd

10 have to work with NRR of course, but we might be able

11 to actually release the report before it's been

12 prettied up and put into a NUREG, ready for

13 publication format, which would expedite getting the

14 results out to people who could use them. 

15 MR. CAVEDO:  The precedent for that, you

16 did that with JACQUE-FIRE.  

17 You released the hot short-life events,

18 and that would be a great vehicle to just send out a

19 letter and say we can go ahead and start using things. 

20 MR. JOGLAR:  As a Member of the Technical

21 Writing Group, on that end, basically, the ball is in

22 our court. 

23 We have to say our group agrees and this

24 is the final writeup, and then we can take whatever

25 action it is to make the information available even

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

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



53

1 before publishing. 

2 So, there is a little bit of work that we

3 still have to do to say this is the technical, but

4 that can be accelerated, right, because it's technical

5 work.  We can always put more focus on it and do it

6 faster.  

7 But any other questions?  Thank you for

8 your attention.

9 MR. MUSSATTI:  Okay, while Ken is putting

10 that next set of slides up, that took about a little

11 more than a half an hour, which means we're on time. 

12 In fact, we're a little bit ahead of time

13 so more questions are encouraged so that we can get a

14 clear idea as to what it is that we're talking about

15 here. 

16 And is our next speaker ready?

17 MR. FARRADJ:  Morning, my name is Usama

18 Farradj, I'm with Jensen-Hughes.  

19 And the discussion topic here is reviewing

20 fire growth curves that are critical starting point to

21 our Fire PRA analyses, and looking at some

22 opportunities of further exploring those curves. 

23 And the direction here was to provide some

24 initial attempts at putting together some sensitivity

25 analysis, so that the utilities could look at this
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1 subject and look at the potential for reductions in

2 risk. 

3 And by doing these sensitivity analyses,

4 it gives us a better idea if this is an area that

5 would be beneficial to pursue. 

6 So, the basic outline of my discussion

7 here is to run through the current basis for the

8 electric fire growth rate curves, and also touch on

9 the transient fire growth curves. 

10 We believe that the same basic approach or

11 the same area of potential conservatism of opportunity

12 for additional realism exists in both electrical panel

13 fires, as well as transient fires. 

14 And then look at how we may be able to

15 model a change in the fire growth curve, again, as

16 input to the sensitivity evaluations. 

17 The various utilities have volunteered to

18 apply some of these sensitivity evaluations on all of

19 the subjects that we'll be discussing today to their

20 Fire PRAs. 

21 And we'll get into more discussions of

22 that tomorrow with their actual results and how those

23 sensitivities have shown improvements in risk

24 profiles. 

25 And then we'll touch on kind of a baseline
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1 application for the sensitivity and how that was put

2 together. 

3 So, the current electrical cabinet fire

4 growth curves are defined in NUREG/CR-6850 in Section

5 G31.  Table G6 provides a list of fire tests that were

6 used to define the timeframes associated with the

7 electrical cabinet fire growth rates. 

8 One of the key  parameters is the time to

9 peak heat release rate.  A 12-minute time to peak heat

10 release rate is used in the current methodology in

11 6850. 

12 That peak heat release rate is reached

13 with a T squared, time squared, growth curve, to

14 approach that maximum heat release rate at 12 minutes.

15 The profile beyond the peak heat release

16 rate includes an eight-minute period where the heat

17 release rate remains constant at the peak value, and

18 then decays over a 19-minute period. 

19 Again, all of that is based on actual

20 fire, panel fire, test data that was compiled, and

21 average values were used to define the growth curve

22 that's used for the bulk of the analyses that exist

23 today. 

24 The timeframe, though, that's used in

25 these panel fires, due to the necessity of creating an
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1 actual test in measuring the time associated with it,

2 includes specific methods of initiating the fire. 

3 The ignition is typically done by a

4 transient fire that started.  Time zero is when that

5 ignition is created. 

6 Some electrical fires, conservative,

7 fairly large-scale electrical fires, are ignited in

8 these panels to initiate the curve.  And in some

9 cases, combustible gases are used to ignite these

10 fires. 

11 So, what that does is it eliminates those

12 fire tests because of the necessity of performing them

13 the way they were performed, eliminates what is termed

14 the pre-growth phase of the fire. 

15 The initial fire, the electric fire,

16 developing and the time that it takes to develop, and

17 some of the events that occur during that development,

18 the generation of smoke that could  potentially

19 actuate smoke detectors, and could give us some time

20 before we actually get into this T squared growth

21 rate.  

22 So, we think that the current timeframe is

23 somewhat conservative because of the way the testing

24 was developed, and that looking at it and trying to

25 develop either -- excuse me -- either a longer
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1 duration that is more realistic or potentially a delay

2 in the start of the fire, to try to account for a

3 phase of the fire that we all believe is there but

4 that requires more investigation, so that we can

5 understand how to better model that to make the fires

6 more realistic. 

7 And make them correspond to what we've

8 actually seen in operating events. 

9 So, the actual growth curves, or the time

10 to peak, is a very important parameter because the

11 longer the time to peak, the longer the time to

12 damage, and the lower the non-suppression probability.

13 So, these three factors go hand in hand.

14 And it's very important that we look at

15 this factor, understand where it came from, and look

16 for opportunities to make it more realistic so that we

17 can add the realism that we're looking for to try to

18 link our results more closely to operating data. 

19 The same basic approach can be applied for

20 transient fires, as timeframe for growth of a

21 transient fire is typically shorter than the growth

22 rate that we use for an electrical cabinet fire. 

23 But the same idea of an increase in that

24 timeframe will result in increase in time to damage,

25 and will result in a decrease in the non-suppression
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1 probability. 

2 So, again, there's an opportunity for us

3 to look at the same pre-growth phase of a fire for

4 transient fires, as well as electrical cabinet fires. 

5 And we've attempted to do that in the

6 sensitivities that we'll be presenting to you

7 tomorrow. 

8 So, the basic idea of the addition of this

9 pre-growth phase or a longer time to peak is that it

10 impacts the non-suppression probability, given that

11 the non-suppression probability is an E-minus-Lambda-T

12 type function and is directly dependent on the time to

13 damage that's being evaluated. 

14 To look at a couple of examples for the

15 sensitivity evaluation, we've looked at what would the

16 non-suppression probabilities look like if we doubled

17 or if we increased the time to peak by 50 percent. 

18 And going through the equations involved,

19 we end up with a doubling of the time to peak would

20 result in the non-suppression probability being the

21 square of the current value at any given time. 

22 And if you increase it by 50 percent, you

23 would raise that non-suppression probability to the

24 1.5 power, given the increase in that timeframe. 

25 That's assuming that the same shape of the
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1 curve exists and doesn't directly take into account

2 the pre-growth phase, but just assumes that the total

3 growth-of-the-fire timeframe has increased. 

4 So, this is an approach that we're using

5 to try to inform the sensitivity evaluations to look

6 at what benefit we may have in increasing these times

7 or in taking additional credit for the fire pre-growth

8 phase. 

9 So, just graphically, the curve on the far

10 left, the orange curve, is a current time-to-peak

11 curve.  I've chosen a curve out of NUREG-2178

12 configuration for Alpha Closed Panel 98th percentile. 

13 That first curve is a 12-minute time-to-

14 peak curve and then the other two curves represent the

15 18-minute or potentially 24-minute time-to-peak

16 curves, just to show you what those would look like if

17 we were to look at them. 

18 And again, we're doing sensitivities based

19 on these to understand the benefit of using these

20 additional timeframes.  And again, these are depicting

21 the change in the time to growth, leaving the time

22 zero the same. 

23 But the same approach can be used by

24 crediting the pre-growth phase and shifting the curve

25 to the right, rather than holding the starting point
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1 of the curve at the same time equals zero, and

2 lengthening the timeframe. 

3 So, there's a couple of options here in

4 terms of how this is implemented.  

5 At this point, we've defined it as a

6 potential area for investigation, and we've done some

7 sensitivity evaluations associated with it. 

8 To give you a little bit of a different

9 perspective, taking those same sets of curve, taking

10 that same T squared curve that we're looking at, the

11 same 400-kilowatt-type fire. 

12 If we look at it in terms of the heat

13 release rate versus the non-suppression probability,

14 taking the two functions together, then you see the

15 three curves here that shows the  extension of the

16 non-suppression probability for a given heat release

17 rate when we increase that time. 

18 So, the curve to the far right is the 24-

19 minute curve.  The curve in the middle would be the

20 18-minute curve.  And the curve on the far left is the

21 current 12-minute curve. 

22 So, again, the idea being that the

23 shifting of that timeframe reduces the non-suppression

24 probabilities.  Doubling that timeframe will reduce

25 them on the order of a factor of three. 
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1 Increasing it by 50 percent would reduce

2 them on the order of a factor of 2.  Again, input to

3 the sensitivity evaluations that we've done. 

4 So, basically what we've done is we're

5 using these two factors in the sensitivity evaluation,

6 the factor of three and the factor of two as a way to

7 bound the potential benefit with this approach. 

8 This discussion is still conservative we

9 believe because it doesn't, as we've proposed it or as

10 we've used it in the sensitivity analyses, doesn't

11 account for the Appendix H time duration to get to

12 damage on a particular cable. 

13 And so this basically uses the actual time

14 that the cable reaches a temperature, and once it

15 reaches its damage temperature, that would be the

16 impact. 

17 So, in other words, we're taking the

18 existing analyses and only shifting the

19 non-suppression probability, and not accounting for

20 the fact that the timeframe at a given heat release

21 rate is going to be shorter, it's going to be more

22 time at lower heat release rates. 

23 And so that's going to give us more

24 benefit in terms of the potential for damage of the

25 cable, as defined in Appendix H of 6850.
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1 Again, the same basic concept is

2 applicable to transient fires, and the potential, we

3 believe, for applying this to transient fires, given

4 that the duration is typically shorter than electrical

5 panel fire, is potentially even greater. 

6 Because the pre-growth phase, the phase in

7 which the fire may be putting off smoke being detected

8 but not giving off a significant amount of heat, can

9 be fairly significant.

10 So, what we've proposed and what we've

11 implemented in these sensitivity evaluations is these

12 factors directly to the non-suppression probability. 

13 To give us a feel, the factor of 3 I

14 believe is typically what we've used in the utility

15 sensitivity analyses. 

16 And that gives us at least an idea of the

17 benefits associated with looking at this aspect of the

18 fire analysis, the fire growth curve itself, as well

19 as the pre-growth phase of the fire, so that we can

20 better understand its potential for reduction in 

21 conservatism and more realism in the overall Fire PRA.

22 There are other issues that need to be

23 understood and incorporated into a methodology like

24 this.  For example, understanding the type of

25 detection that's in the fire zone. 

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

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



63

1 If you have a zone that has smoke

2 detection, it's going to be more potentially amenable

3 to this type of an application. 

4 If you have heat-detection only, that

5 would tend to slow down the time at detection, which

6 would then affect the non-suppression probability

7 curve. 

8 Again, the basic approach here has been

9 put forward has been applied at various utilities,

10 Fire PRAs, and we'll go through those results, along

11 with the other methods that we're discussing today,

12 during the sessions that we'll do tomorrow. 

13 Any questions?

14 MR. METZGER:  Brian Metzger with NRR.

15 First, let me say I think there's a lot of potential

16 in looking at the heat release rate curves and shaping

17 and that sort of thing. 

18 My one first question is why are you only

19 focused on the growth period of a fire, as opposed to

20 the whole curve?

21 MR. FARRADJ:  I think the reason we

22 focused on that is because in a lot of cases, the peak

23 heat release rate becomes a big driver in the fire.

24 The duration also, though, is important. 

25 I mean, you bring up a good point,
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1 especially when you look at hot gas layer formation.

2 So, I think that's an excellent point, and the initial

3 attempt here was to look at a way to evaluate the

4 potential for benefit here. 

5 And so this gave us kind of a quick

6 analysis, a quick sensitivity that would give us an

7 idea if this was worth pursuing further. 

8 But I agree with you that looking at the

9 duration is important, and it would look into other

10 aspects of the fire, like the hot gas layer formation.

11 MR. METZGER:  There's some pretty

12 significant concerns with this, I guess, one of which

13 is that the data that we have for electrical fires

14 does not support how you're doing this. 

15 I think there's a way to do what you're

16 trying to do, but for instance, if you were to stack

17 all of the heat release rate curves for electrical

18 cabinets, for instance, on top of each other and look

19 at the shape of that curve, and the growth times that

20 come out of that, they don't look like that at all. 

21 So, there's sort of a disconnect between

22 the data and approach, and some of that is just sort

23 of in the terminology, in what you call a pre-growth,

24 incipient duration, that sort of thing. 

25 So, my comment with that is just the
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1 technical justification behind this could be a hard

2 thing to marry up with the data. 

3 MR. FARRADJ:  I think the intent here is

4 to better understand the significance of this issue,

5 relative to the results. 

6 Hopefully, the sensitivity evaluation that

7 we've done will give us a perspective on that, and

8 that with that, be able to go back in and look at it

9 further. 

10 I think some of the discussion we've had

11 is that we would want to potentially investigate the

12 pre-growth timeframe by reviewing actual fire events,

13 and understanding what kind of timing was associated

14 with those events, and try to use that rather than the

15 actual tests. 

16 Because the tests were intended to create

17 an ignition, they weren't intended to try to model a

18 pre-growth phase.  And really, the only pre-growth

19 phase we have is the actual operating experience. 

20 MR. HYSLOP:  Yes, I wasn't sure what to

21 take away from your presentation. 

22 Are you saying that more time gives me

23 better non-suppression values, therefore, this is

24 worth pursuing?  

25 Or has work been done to establish the 18
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1 and these different heat-reduce growth profiles? 

2 MR. FARRADJ:  What we've done here is

3 we've tried to  identify an area where we think that

4 additional investigation is warranted, and that we

5 could gain some additional realism and remove

6 conservatism. 

7 So, this is not at the same stage as what

8 Francisco had described, where it has been discussed

9 in a group environment. 

10 I think what we can all agree with is that

11 there is certainly some room for some more realism in

12 this area of fire modeling and Fire PRAs. 

13 And I think the work that EPRI's doing is

14 trying to explore some of these areas, beyond the ones

15 that have already been written down.  And so we want

16 to identify this. 

17 And the series of items that we're

18 discussing today are various areas that the industry's

19 come together and said we believe that there's some

20 benefit in these areas. 

21 We've done the sensitivity studies to

22 confirm the potential benefit, and that's what we'll

23 try to go through in more detail tomorrow. 

24 But you're right, I mean, the intent here

25 is not to say we've done a stack of research that we
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1 can hand you today that says double the time and we're

2 done. 

3 It's basically just to explore the

4 potential for benefit and to understand that there is

5 some room or there is some conservatism in the pre-

6 growth timeframe, as well as the curve itself and the

7 timeframe for the growth, and the time at peak, I

8 think as Brian indicated. 

9 MR. HYSLOP:  You also said that some

10 utilities had used these in your PRA.  Do you mean for

11 sensitivity studies? 

12 MR. FARRADJ:  No, I'm talking only

13 sensitivity studies. 

14 In the preparation for the meetings today,

15 we've done some sensitivity studies that we're

16 presenting tomorrow.  As far as I know, these have not

17 been used in the past.

18 MR. ZEE:  This is Kiang Zee, Jensen-

19 Hughes. 

20 Sort of a backdrop, J.S., to your

21 question, I think we've heard in a lot of the industry

22 discussions we've had with staff, dating all the way

23 back to the early implementation in 6850, a lot of the

24 tests that were done to get these electrical cabinet

25 heat release rates. 

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

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



68

1 And I'm talking about the old original

2 test, which is where the 12-minute growth rate came

3 from.  

4 What we've heard from Sandia people is

5 these tests were all intended to determine what would

6 the behavior be if an electrical cabinet were to

7 become fully involved in a fire. 

8 So, they created a construct to start

9 these fires, to explore what this possible heat

10 release rate should be. 

11 So, I think what Usama's essentially

12 saying, and which is what we're exploring, is if we

13 look at these tests, none of those were ever intended

14 to be a realistic fire.  They were never intended to

15 try to simulate a real fire. 

16 And this is an attempt to sort of explore

17 if real fires were to behave differently, if they were

18 to have this sort of very low-level pre-growth phase

19 before they got into a growth phase, we could simply

20 bound it by just extending the T squared growth. 

21 Because the real line, if you were to

22 envision it, would all be below those.  

23 So, this is strictly exploratory, and as

24 Usama said, they were put into these analyses to

25 determine how much of an impact would it have on
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1 analyses, just to see if it was worth pursuing.

2 MR. SIU:  This is Nathan Siu with

3 Research. 

4 I presume that along with looking at the

5 growth curve, early stages, you'd also be looking at

6 non-suppression because the clock starting is

7 different of course. 

8 MR. ZEE:  Yes, absolutely.  

9 I think there's a lot of connecting dots

10 here, and I think one of the things we've always

11 talked about is all the parts for the parameters of

12 the Fire PRA, there's many, many variables and they

13 were all sort of done in an isolated fashion. 

14 So, now we're trying to coherently connect

15 them together.  

16 Usama alluded to this a little bit, lower

17 heat release rates, longer growth time, less heat. 

18 So, if your fire detection is through a heat detector,

19 that's obviously delayed. 

20 There's another area to explore.  That is

21 how much soot, smoke, is being generated before any

22 kind of actual fire growth occurs.  They're all

23 connected. 

24 The other part about extending the growth

25 rate is if we actually believe that's how a real fire
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1 behaves, all of our suppression data that's put into

2 the Lambda term is based on actual E. 

3 So, they're actually measuring response to

4 a real fire.  So, I think I'm agreeing with you. 

5 MR. METZGER:  I've got another question,

6 this is Brian at NRR again. 

7 I think some of my comments and concerns

8 on this have to do with the fact that I understand

9 what you're trying to do and why you're trying to do

10 it, but I think if you approach it slightly

11 differently, you would be able to use it in additional

12 areas. 

13 Now, if you address the whole curve, that

14 then gives you benefit in other parts of the analysis,

15 whether it's heat release rates or otherwise. 

16 And this sort of is touching on an

17 overarching theme here, which is that I think we can

18 all agree that part of the main concern with these

19 methods and the conservatisms is that the fire test

20 data or events data doesn't necessarily match up with

21 the operating experience data, and the methods and the

22 assumptions that go into those, where the fire tests

23 that are done to support those also don't match up

24 with either the fire events data or the operating

25 experience. 
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1 So, that's what I see as something that

2 all of these methods should be seeking to understand,

3 which is we have these methods, we have fire test

4 data, and those things generally assume or presume

5 large fires, fast fires, whatever it may be.

6 Conservative things to do with fire. 

7 Then you look at what's happening in the

8 plants and you're not seeing those events.  I think

9 all of these methods should be seeking to understand

10 why that is. 

11 I think everybody knows on top of their

12 head that there's a lot of reasons for that, there's

13 a lot of people in the plants. 

14 There's some things that are inherent to

15 the events themselves, and that for instance, a lot of

16 these things that are occurring in the plants never

17 actually get to be fires.  They're stopped before they

18 become fires. 

19 But, meanwhile, we're trying to model

20 these things as fires.  So, all of these methods need

21 to try and bridge that gap a little better, and I

22 think addressing only a piece of this is short-sighted

23 in that end. 

24 MR. FARRADJ:  I think you bring up a very

25 valid point and I think we do need to look at the
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1 whole picture.  We were looking at a piece that we

2 could easily address in the sensitivity analysis, but

3 you're actually right. 

4 We need to look at the full spectrum of

5 that fire evolution from the incipient to the

6 pregrowth to the peak activities and the decay after

7 that because all of them contribute to different

8 aspects of the analysis. 

9 I agree with you.

10 MS. ANDERSON:  This is Victoria Anderson

11 with NEI. 

12 I think that's something we're going to be

13 discussing later in the workshop, is is there merit in

14 doing some of these smaller-scope pieces of work?  Or

15 should we pursue the bigger projects? 

16 And in some cases, maybe it will pay off

17 to do the smaller pieces, even though, eventually, we

18 are going to want to do the bigger pieces, just so

19 that in the interim, we have something that better

20 reflects operating experience, even if it's not

21 perfect. 

22 Because as I've heard many times, 6850 was

23 never meant to be a document that we developed and put

24 on a shelf.  It was supposed to be living. 

25 MR. METZGER:  Brian here.  If you think
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1 it's worthwhile to pursue small pieces or not, small

2 pieces, small bites, whatever u want to call it -- but

3 ultimately, if you only do the small pieces and never

4 do the whole piece, are you really solving the

5 problem? 

6 Are you really getting to where you want

7 to be?  And there's a lot in this stuff that all of

8 these methods are parts of scenarios and parts of

9 drivers that are driving your risk. 

10 So, personally, I think it would behoove

11 everybody to try to at least envision in our Council

12 what that long-term plan is. 

13 Because like we heard earlier, if the goal

14 is to not have to redo work, then you want to try and

15 get as much of it now as you can. 

16 MS. ANDERSON:  And I think that's a good

17 goal, and we should keep the long-term picture in

18 mind, but as we said at the beginning of the workshop,

19 we have people that are going to be using these models

20 to make in-depth operational decisions in the next

21 couple of years. 

22 And we need to give them something better

23 than what they have right now.  

24 So, while we don't really like to run in

25 band-aid solutions, sometimes just because of
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1 regulatory needs, we can't perfect a model before

2 we're using it.

3 MR. MUSSATTI:  Do we have any other

4 questions here?  Okay, a little housekeeping, these

5 are directional mics. 

6 They really have to be aimed at your head

7 when you speak into them, otherwise, our transcribing

8 court reporter here will not be able to hear what's

9 going on. 

10 We're still well ahead of time; I

11 encourage more questions because we're going to have

12 a gap at the end between when we finish here and the

13 end of the, or the beginning of the lunch break if

14 we're not careful. 

15 So, let's take advantage of our time here.

16 Do we have the next speaker ready?  Oh, you want to

17 move that break to now? 

18 That would be a good spot.  Victoria,

19 you're spot on, that's a good idea.  How about a 15-

20 minute break for everybody? 

21 (Whereupon, the above-entitled matter went

22 off the record at 10:05 a.m. and resumed at 10:23

23 a.m.)  

24 Okay, if we could take our seats, we'd

25 like to get started for the second half of this
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1 morning's presentations.  I have a couple of

2 housekeeping items that we need to take care of first.

3 I don't want to hurt anybody's feelings,

4 but many of you have got bad handwriting on your sign-

5 ups out front. 

6 If you do not give your name when you

7 start speaking, what I have to do is go around and

8 figure out who you are so that I can make sure your

9 name gets recorded for our transcriber back there. 

10 So, please save me the trouble of having

11 to cipher through your handwriting, and when you start

12 speaking, aim the microphone at your mouth because it

13 is a directional microphone. 

14 And then state your name clearly and spell

15 it if you have to, to make sure that it's clearly put

16 onto the record.

17 Second thing is the man from security said

18 I misspoke this morning and I need to clarify that. 

19 We used to be able to let people in and out that door,

20 the revolving door right out here on the next level,

21 at will. 

22 That security availability has changed. 

23 If you exit through that door, the only way that you

24 can get back into the building is to go all the way

25 around the building, and come in through the main
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1 entrance, and go through the metal detectors and the

2 TSA pat-down and the guard dogs, and all that sort of

3 stuff. 

4 So, that should play into your lunch

5 decision as well, if it would be an additional time

6 constraint on your ability to leave the campus and go

7 out to eat. 

8 Third, Mike told me when we first started

9 the break that he's seen a lot of faces in here he

10 wasn't familiar with and he thought that it would be

11 a good idea if we went around the room and at least

12 just said our names and who were affiliated with, just

13 so we've got the ability to go up to somebody later on

14 and get past that first little icebreaker a little bit

15 earlier. 

16 I'd like to start out by talking to the

17 people in the room in here, asking them to state their

18 name and their affiliation, starting at the table. 

19 And then I'll go around with the

20 microphone in the room.  

21 When we get close to the end of the room,

22 I'm going to check with Ken in the back of the room to

23 see if there's anybody that is on the webinar that

24 would like to introduce themselves as well. 

25 So, let me start and we'll do this
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1 clockwise at the right side of the table over here

2 with you. 

3 MR. METZGER:  Brian Metzger with NRC and

4 the NRR Plant Licensing Branch B. 

5 MR. HYSLOP:  J.S. Hyslop, NRR, Imperial

6 Licensing B.

7 MS. CHAN:  Cathy Chan, Duke Energy.

8 MR. STILES:  Harold Stiles, Duke Energy.

9 MR. STROUP:  Dave Stroup, NRC Office of

10 Research.

11 MR. SIU:  Nathan Siu, Office of Research.

12 That's S-I-U.

13 MR. THAGGARD:  Mark Thaggard, Office of

14 Research.  I'm the Deputy Director of the Division of

15 Risk Analysis.

16 MR. VINCENT:  Keith Vincent, NextEra

17 Energy, Florida Power and Light. 

18 MS. LINDEMAN:  Ashley Lindeman, EPRI.

19 MR. JOGLAR:  Francisco Joglar, Jensen-

20 Hughes.

21 MS. ANDERSON:  Victoria Anderson, NEI.

22 MR. FARRADJ:  Usama Farradj, Jensen-

23 Hughes.

24 MR. CAVEDO:  Rob Cavedo, Exelon.

25 MR. SCHAIRER:  Mark Schairer with EPM. 
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1 MR. POURNIA:  Faramarz Pournia, Southern

2 Nuclear.

3 MR. CHEOK:  This is Mike Cheok, Division

4 of Risk Analysis in the Office of Research.  And

5 that's spelt C-H-E-O-K.  

6 MR. CASTO:  Greg Casto, Office of Nuclear

7 Reactor Regulation, Division of Risk Assessment.

8 MR. SHUMAKER:  Denis Shumaker, PSEG

9 Nuclear.

10 MR. KVAMME:  Greg Kvamme, Xcel Energy.

11 MR. STREMPLE:  Rich Stremple, FENOC.

12 MR. ROSS:  Joshua Ross, FENOC.

13 MR. WORDEN:  Justin Worden with Appendix

14 R Solutions.

15 MR. KRUEGER:  Greg Krueger, NEI.

16 MR. RENNER:  Joe Renner, Jensen-Hughes.

17 MR. GEIER:  Steve Geier, NEI, Director of

18 Risk and Technical. 

19 MR. RATCHFORD:  Andy Ratchford, Jensen-

20 Hughes.

21 MR. ZEE:  Kiang Zee, Jensen-Hughes.

22 MR. FLOYD:  Jason Floyd, Jensen-Hughes.

23 MR. SCOTT:  Owen Scott, Southern Nuclear,

24 Risk Engineer.

25 MR. MUSSATTI:  Okay, people that are on
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1 the webinar, you should be contacting Ken now.  I'm

2 walking across the room, there's not two of me. 

3 So, I'll contact Ken.  On the webinar, if

4 you're interested in introducing yourself?

5 MR. MISKIEWICZ:  Dave Miskiewicz, EPM.

6 MR. BUCKNELL:  Doug Bucknell, Enercon

7 Services.

8 MS. CARR:  Michelle Carr, Scientech,

9 Curtiss-Wright.

10 MR. FERRANTE:  Fernando Ferrante, EPRI.

11 MR. FRUMKIN:  Dan Frumkin, NRR/DRA.

12 MS. VOELSING:  Kelli Voelsing with EPRI.

13 MR. PELLIZZARI:  Francesco Pellizzari,

14 EPM.

15 MR. DINH:  Thinh Dinh, NRO.

16 MS. DEJOSEPH:  Joelle DeJosephe, Jensen-

17 Hughes.

18 MR. MUSSATTI:  Okay, do we have anybody on

19 the webinar?

20 MS. PRINGLE:  Pat Pringle, Exelon.

21 MR. HAMBURGER:  All the webinar lines are

22 open now so if you'd like to introduce yourself, go

23 ahead. 

24 MR. CAVEDO:  Pat Pringle from Exelon

25 announced herself.
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1 MR. OLSON:  Ole Olson, Nebraska Public

2 Power District.

3 MR. KRYSTEK:  Brian Krystek, EPM.

4 MR. MUSSATTI:  Is there anybody else on

5 the webinar?  Okay, hearing none, I think we'll just

6 move on. 

7 Before we get started with the next

8 speaker, Mike Cheok would like to take a minute or two

9 for a clarification on something that was discussed

10 earlier about our regulatory process. 

11 MR. CHEOK:  Thank you, Dan.  So, this

12 morning, we talked a lot about how we can expedite the

13 publication of our NUREG reports and things like that.

14 So, I think Greg and I and others have

15 been talking at the break, and indeed, we would like

16 to make our results usable for everybody as soon as we

17 can. 

18 And we will continue to work, the Office

19 of Research and the NRR, will continue to work, to get

20 better, to come up with agency-type positions.  And we

21 will continue to work with EPRI on our projects. 

22 But ultimately, NUREG/CRs, the NUREGs are

23 not permissions for you to use them in the regulatory

24 processes.  I think the letters that say that you can

25 use those processes will come from NRR because they
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1 are the regulatory office. 

2 But as I've said before, we will continue

3 to work with NRR and NRO and EPRI. 

4 And hopefully, by the time we come up with

5 a draft NUREG that's ready to be published, it would

6 be an agency position that can be endorsed by NRR and

7 NRO for users and licensees. 

8 MR. MUSSATTI:  Okay, Mark, I think the

9 floor's all yours.

10 MR. SCHAIRER:  All right, good morning,

11 everyone.  My name's Mark Schairer, and for the

12 record, that's Mark with a K, S-CHAIR-ER. 

13 And I'm with Engineering Planning

14 Management, also known as EPM, with the Fire Risk

15 Division.  

16 And like many of you, I've been working

17 NFPA 805 and Fire PRAs for the last, believe it or

18 not, 11 years.  We started back in 2006 mostly, so

19 we're in the second decade. 

20 Today I'm going to be talking about

21 something we've already kind of broached the subject

22 on and that's the suppression part of the Fire PRA

23 analysis, and basically, where the conservatism, we

24 feel, is. 

25 Now, this topic right here, there's
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1 another topic later on today I'm going to talk about,

2 the high energy arc fault piece of this, which is an

3 FAQ.  It's a draft FAQ right now, it's already been

4 through a common cycle. 

5 What we're talking about here is maybe

6 looking at the rest of the ignition frequency bins and

7 the suppression bins in NUREG-6850 or the updated data

8 in 2069.  

9 So, this is looking at basically all the

10 bins.  Is there an opportunity?  We feel there is.  Is

11 there an opportunity to improve what's going on?

12 Because there is a disconnect, and it's understandable

13 why there's a disconnect. 

14 It's because the techniques that go into

15 modeling the fires and the scenarios is based on

16 experimental data.  The technique for suppression is

17 based on fire event data. 

18 So, that's why we're seeing these

19 disconnects.  I think a lot of it has to do partially

20 with when the time of the event begins. 

21 The time of the events in the suppression

22 data generally starts when the fire is detected.  In

23 the fire modeling piece, we're starting the fires

24 right from the get-go. 

25 As Usama showed, within 12 minutes we're
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1 reaching peak. 

2 So, there's several different components

3 leading into this and so I'm going to walk through why

4 we feel there's conservatism in the event data, and

5 maybe there's an opportunity to try to marry these two

6 techniques a little better. 

7 So, there's over 400 events in the NUREG-

8 2169 that factor into the various bins for

9 suppression. 

10 And essentially, there's been some

11 improvement because if you look at the differences

12 between the original data in 6850, there was an FAQ at

13 some point early on, 2008 or 2009, that took a look at

14 the data again. 

15 And then 2169 issued another look at the

16 data at the attempt of improving the suppression data.

17 But in looking at it, we're still seeing

18 differences, and part of that reason in the last

19 bullet here is, again, the Fire PRAs, a typical fire

20 scenario starts at 0, is at peak in 12 minutes, and

21 using FLASH-CAT, we're typically igniting trays

22 somewhere in the 5-minute range of that curve. 

23 So, we're igniting trays.  If you're

24 familiar with FLASH-CAT, which is the cable-tray

25 spread model, we've got five, four, three, two, one. 
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1 And so easily within 12 minutes and well

2 before 20 minutes, we've reached a very large fire

3 that's usually leading to a very large Zone of

4 Influence, ZOI, and most likely, a hot gas layer is

5 possible in the room just due to the room geometry and

6 the combustibles. 

7 That's happening well before 20 minutes,

8 so anything past 20 minutes, we're likely already

9 seeing the worst-case damage for that room, the

10 largest CCDP, and that's what's driving the risk of

11 the scenario. 

12 So, what we're looking at here in the fire

13 event data is can we improve the time that was

14 selected that drives that curve?  And we're looking

15 really at control versus extinguishment. 

16 So, a lot of times, the time that's used,

17 and it may be justified, is at the extinguishment. 

18 But there's definitely events where you take a little

19 harder look at the data and the timelines, and you can

20 see the fire was under control well before that. 

21 And control's important for the Fire PRAs

22 because that's when we're going to say that the fire

23 has reached its peak damage point. 

24 It no longer has the opportunity or is a

25 threat to spread to the combustibles and no longer can
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1 reach hot gas layer, so that's what we like to use.

2 Sorry, the mic just dropped. 

3 Okay, so what I'm describing maybe sounds

4 great, sounds easy, but going through 400 fire events

5 is a challenge. 

6 And that's because the information, and

7 we're going back in some cases to the 1980s, it's a

8 challenge to go through that data and make a decision.

9 And maybe that's something we can't

10 resolve but I think it's worth making an attempt here.

11 There's sometimes conflicting data between the 

12 licensee event reports and what may be in the NRC

13 reports. 

14 So, that's a challenge as well. 

15 So, we did some initial scoping, and

16 again, this is not in any way near the stage Francisco

17 was talking about with a NUREG, this is really just in

18 the conceptual phase right now. 

19 So, we're looking at NSP and from what we

20 can see, remember that 20 minutes being almost the --

21 anything past 20 minutes, we've already reached the

22 largest damage footprint. 

23 Almost 25 percent of the fire events are

24 going past that point.  That's 25 percent of our risk

25 is at a point where there's really no benefit because
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1 we've reached the hot gas layer, we've reached the

2 largest ZOI. 

3 But in reality, if you look at the events,

4 the fire brigade response is typically within the

5 five-to-ten-minute range.  And you can see the control

6 is within five to ten minutes. 

7 So, we think we can improve the general

8 trend of the curve here to get it back down to under

9 20 minutes, which would definitely be an improvement. 

10 So, the task would really be re-examining

11 that data, seeing if we can identify a control point,

12 and then using that as the data into the curve.  

13 So, I apologize, this slide might be a

14 little hard to read.  This is just a list of the top,

15 the longest-duration fire events that are currently in

16 the electrical cabinet non-suppression probability

17 curve. 

18 The top one is 95 minutes, so that's

19 currently in there.  And if we're trying to aim for a

20 20-minute kind of target, that particular event

21 already counts for 4 events right now, basically, or

22 more than 4 events. 

23 So, all these events right here are over

24 20 minutes.  Some of them are in the 45-minute, 50-

25 minute range, and so when we took a look at a few of
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1 these -- well, actually, before I get into that, this

2 curve here is really just the NSPP data from 2169 with

3 the non-suppression probability calculated at the 20-

4 minute point in the right-hand column. 

5 And this is showing that, on average, all

6 fires at 20 minutes, 26 percent of those are non-

7 suppressed. 

8 So, the worst one being the high-energy

9 arc fault, so that's why we went after that one with

10 an FAQ.  So, even at 20 minutes, 76 percent of those

11 fires are unsuppressed. 

12 Well, by the 20-minute mark, we've already

13 hit our worst-case scenario usually.  So, this is

14 driving where we're going after. 

15 So, we did a hypothetical exercise to try

16 to estimate the improvement.  So, of the 177 events in

17 the electrical cabinet curve, we looked at the top 25

18 that were over 25 minutes. 

19 And based on what we had done -- we had

20 already done some work in high-energy arc faults, and

21 we took that insight.  We were seeing about a 50

22 percent reduction when we went back and looked for the

23 control point. 

24 So, we applied that here and said, all

25 right, what if those top 25 events that are over 20
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1 minutes were actually about half of that? And we never

2 went less than 20, we didn't want to skew the data. 

3 So, for example, a 15-minute fire went to

4 25, but a 30-minute fire, we just went down to 20. 

5 So, we recalculated the non-suppression

6 probability and just comparing 2169, which had a

7 0.142, that brought it down to 0.093. 

8 So, that was an improvement of about 20

9 percent on the average duration of the fire, but the

10 non-suppression probability of 20 minutes was improved

11 by 35 percent. 

12 So, just taking a look at those top 25

13 scenarios, or sorry, fire events, gives a pretty good

14 improvement.  So, if went and dug a little deeper,

15 we'd probably do better than that. 

16 So, just to summarize, again, we're

17 looking at trying to improve this non-suppression

18 probability, trying to close the gap between the fire

19 event history and what's actually being modeled in the

20 Fire PRAs. 

21 We feel the time to control is a better

22 data point.  And I think pretty much that concept has

23 already been presented in the FAQ for the high-energy

24 arc faults. 

25 So, really, the future work here is to
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1 review the NRC event reports, licensee event reports,

2 any data that's available that can help us improve

3 that number. 

4 A couple other thoughts, too, that might

5 help out is in the ignition frequency, and I'm not

6 familiar with the basis, but in the Ignition Frequency

7 Update for 2169, some of the data was truncated from

8 the earlier 1980s.  Maybe that was felt to be obsolete

9 data. 

10 There was differences before Appendix R

11 was put in place.  I don't believe that was done for

12 suppression data.  I think we're still going back to

13 the 1980s.  So, maybe that's an opportunity to sharpen

14 the pencil, too, to look at that. 

15 And then maybe taking another look at what

16 is time zero exactly.  Is time zero when the fire

17 begins?  Is time zero when the fire was detected? 

18 Because in fire modeling, when we analyze

19 a fire scenario within that 12-minute growth curve,

20 currently, part of that growth curve is eaten up by

21 detection time. 

22 And we calculate detection in different

23 ways.  The most simple way is with the Fire Dynamics

24 Tools using the operative ceiling jet correlation, you

25 come up with a time that could be sometimes two, three
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1 minutes. 

2 So, you've used a quarter of that fire

3 growth curve with detection.  Does that line up with

4 the times of suppression?  Because now you've only got

5 three or four minutes left of time. 

6 That could be a big difference when you

7 get a hot gas layer in the first 10 to 15 minutes in

8 this scenario. 

9 So, that's something to look at too.  So,

10 I'll open up to questions.  Really, again, this is

11 just the conceptual things.

12 MR. HYSLOP:  I thought from talking to my

13 peers in Research that 2169 did take a stab at looking

14 at time to control as opposed to extinguishment.

15 Ashley, do you have a comment on that? 

16 MS. LINDEMAN:  J.S., you are correct, 2169

17 did take a stab at control, and Mark and I have had

18 discussions about this. 

19 I think in a lot of cases, when we were

20 doing the database update, the time of control wasn't

21 specified explicitly in the report.  So, in many

22 cases, we were unable to determine an explicit time. 

23 So, I think what Mark has, it has merits

24 and maybe we need to go back and understand especially

25 the long duration of the events, what was actually
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1 going on. 

2 I mean a 95-minute fire is pretty long. 

3 I think it's affecting the curve a bit. 

4 MR. SCHAIRER:  Yes, and, again, I'll

5 comment on -- what we have done is looked at the high-

6 energy arc fall data, and that's only eight or nine

7 events. 

8 But even we saw improvement there when we

9 went back and pulled the licensee event reports from

10 the fire event database.  The data in there can be

11 pretty -- there's not a lot of data in there. 

12 So, when we pulled the licensee event

13 reports, we were able to see, okay, this is the point

14 when the fire brigade did have control of the fire,

15 although, they may not have reported it or it didn't

16 get declared. 

17 They didn't declare the event complete

18 until 15, 20 minutes later. 

19 MR. METZGER:  I have a question.  This is

20 Brian at the NRR.  You mentioned a typical fire

21 brigade response occurs around a five, ten-minute

22 timeframe. 

23 Is there a reason you don't discredit that

24 timeframe somehow in this analysis, whether it's on

25 the fire modeling side or the events review side? 
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1 Is it because, and maybe this is what you

2 were referring to with control, there's a lag between

3 when the brigade responds or arrives, and when they

4 declare a fire either controlled or extinguished? 

5 Because, for instance, if there's data

6 that supports the fire brigade is responding at five

7 minutes, for instance, for a given site. 

8 Maybe they just have a really well trained

9 fire brigade that shows up consistently five minutes,

10 let's call it.  Why not just stop the growth of a

11 fire, of a given fire size, at that point, plateau the

12 curve? 

13 This is how we see it on the fire modeling

14 side at that point.  But is there a reason we're not

15 connecting fire brigade response and timing with fire

16 modeling timing or scenario timing? 

17 MR. SCHAIRER:  So, we've talked about

18 this.  The basis for that five to ten minutes was

19 feedback from various NEI Members here on what their

20 drill times were. 

21 So, that five to ten minutes is not coming

22 out of the fire event report research.  It's coming

23 out of, hey, this is what our drill times are showing

24 us typically. 

25 That piece used to be part of the 6850
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1 process for determining suppression, manual

2 suppression probability.  I think FAQ-50 came up, they

3 took out the drill time or the arrival time piece. 

4 I don't disagree with you, I think it's

5 worth looking at.  You'd have to look at all the data

6 in the events, though, to see why -- if what you're

7 saying is true, then all these fire events would have

8 been controlled within 10, 15 minutes. 

9 As soon as the fire brigade arrives at the

10 door, they instantly are putting the extinguisher on

11 it.  Not always; sometimes, yes, but sometimes it

12 takes some time to locate the fire. 

13 And that's maybe something we can ignore

14 because if they can't find the fire, it's likely not

15 flaming.  That might be another issue we could go

16 after.

17 MR. SIU:  This is actually for Ashley.

18 This is Nathan Siu.  Ashley, mining the information

19 base is a great thing to do, I really support that. 

20 But of course, there are always these

21 pitfalls in looking at event reports and trying to

22 squeeze out particular data points. 

23 Are you thinking also of going to plants

24 that have had events and interviewing folks who were

25 actually involved in the response? 
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1 MS. LINDEMAN:  I think our initial

2 response would be for some of the events where it's

3 not clear to make contact in the manner that we did

4 when we updated the fire events database to see if

5 there was any additional paperwork. 

6 But that's a good suggestion.  I think if

7 it would be useful, I think interviewing could

8 possibly provide some of the insights that necessarily

9 aren't on paper but are important for determining what

10 did the fire look like? 

11 I think that's a good suggestion; I think

12 we'll take that back.  Thanks. 

13 MR. CAVEDO:  This is Rob Cavedo, I wanted

14 to comment on the fire brigade response.  

15 So, as Mark mentioned, it is situational,

16 that's one aspect to it, but as far as how the site

17 responds, there's typically a fire brigade leader and

18 he will arrive very quickly on the scene.  It could be

19 far less than five minutes. 

20 If he's occupied and he can't get to

21 something, then that's one thing, but if he's sitting

22 at the rec. desk, and he goes right there, typically,

23 he can get to any location in the plant in just a few

24 minutes. 

25 So, he'll arrive very quickly, he'll
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1 assess it, and if it's something that can be

2 controlled immediately, he'll put an extinguisher on

3 it and then it's out.  The fire brigade whole team

4 doesn't have to assemble. 

5 When you're doing these drill time things,

6 that's not a very typical type of fire.  Those are big

7 fires that get the whole brigade challenged; they try

8 to grow it so they can get people from off site. 

9 So, that's not a typical fire response as

10 the drills.  The actual fire experiences, one person

11 gets there very quickly, they assess the situation. 

12 If the whole brigade has to respond, that

13 can take longer, maybe the ten-minute timeframe to get

14 the whole brigade assembled in their gear and ready to

15 do something. 

16 And if it's a big challenging fire, then

17 they're not going to hit with an extinguisher, they're

18 going to wait for the whole brigade to get there to

19 start to take action. 

20 So, even if you can always guarantee that

21 the guy is going to be there on the scene at two

22 minutes, that doesn't mean that the fire's going to be

23 controlled at two minutes just because he arrived. 

24 Because it could be a fire that they have

25 to get hoses to, they have to get in their gear, they
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1 have to get a perimeter.  And so it could take longer

2 to do that if it's a very challenging, large fire to

3 begin with. 

4 MR. MISKIEWICZ:  I had a question,

5 comment, on this.  Since the data we're looking at is

6 operating plant data, it's still different than what

7 we're modeling in the PRA in the fires. 

8 And these are plants that --we're always

9 assuming in our models that the plant has tripped and

10 is going through some kind of transience. 

11 The actual plant event might be going on,

12 there might be other things to consider besides just

13 extinguishing the fire.  So, they're looking for input

14 from Ops; maybe other things could be going on. 

15 I don't know how much thought has been

16 given to that when we look at this data, that it went

17 for 95 minutes not because it couldn't have been

18 extinguished or controlled or because it was allowed

19 to burn for other considerations at the plant. 

20 So, there may be some insights that could

21 be gained from that since this is real operating plant

22 data. 

23 And there might be some other areas of

24 conservatisms where when we model these, we're

25 assuming there's something transient that's happened
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1 at the plant, when, in fact, some of these fires, the

2 plant may have continued to operate through the whole

3 event, which is another disjoint between the data and

4 how we model it. 

5 So, I don't know if there's any further

6 work to be done in that area?  Oh, this is Dave

7 Miskiewicz, EPM.

8 MR. SCHAIRER:  Good idea.

9 MR. CASTO:  Greg Casto, NRR.  Just maybe

10 a dumb question, but there's a lot of data available.

11 There are alarm logs, there are operator logs. 

12 I haven't heard anybody discuss digging

13 into at least more recent data using those.  Is there

14 some issue with doing that? I guess that focus may be

15 more to the licensees. 

16 MR. CAVEDO:  Well, whenever we're going

17 through this on our industry taskforce, I always ask

18 the question is there any site-specific data that you

19 need, or are you getting what you need from the

20 resources that you have? 

21 And if they can gather what they need to

22 determine when the fire is controlled from what they

23 have, then that's good. 

24 But I agree with you 100 percent, if they

25 need more information, yes, we'll get you the
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1 information, especially for these heavy-hitters that

2 are going to significantly affect the results.

3 MR. JOGLAR:  This is Francisco Joglar from

4 Jensen-Hughes.  One of the insights that we have seen

5 even in our joint work with the NRC is what we are

6 calling now personnel detection. 

7 In the current fire PRAs, we can credit a

8 fire watch in the case of hot work or the control room

9 and we are kind of restricted to that. 

10 But when we read all the operating

11 experience, a large number of them are controlled by

12 plant personnel that is not the fire brigade

13 necessarily responding to a smoke detector alarm. 

14 So, as you will hear in Ashley's

15 presentation and research, there is an effort of

16 trying to bring credit for personnel detection in

17 other fire scenarios, other than hot work in the

18 control room, and that requires a new structure on how

19 we have been calculating non-suppression

20 probabilities, because it's not in the current

21 guidance. 

22 So, it's not just a matter of saying let's

23 credit it.  We have to come up with a way of doing it

24 so that it's treat independent from the fire brigade,

25 or if there is a dependency, it's put in there. 
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1 So, that is an insight and something that

2 will get us closer to operating experience and we can

3 incorporate. 

4 MR. MUSSATTI:  Your name for the record?

5 MR. JOGLAR:  Oh, this is Francisco Joglar

6 at Jensen-Hughes.

7 MS. LINDEMAN:  Greg, this is Ashley

8 Lindeman, that's a good suggestion.  Just food for

9 thought, in the Fire PRA we typically include a time

10 to detection and that's for the fixed detection system

11 in the room to go off. 

12 And what we found is that for the

13 electrical cabinet scenarios, the way that the plant

14 hears about the alarm is typically not through a fixed

15 detection system. 

16 Actually, 15 percent of the time, it's

17 detected by a fixed detection system, but the other 85

18 percent it's plant personnel nearby, perhaps an

19 equipment alarm, and a various amount of other things.

20 But good comment. 

21 MR. METZGER:  Brian, NRR.  I think exactly

22 what Ashley's referring to there is pretty important

23 for this purpose. 

24 Because in reality, the operating

25 experience is telling you that fires are being
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1 detected by a number of different ways.  And right

2 now, we only have a limited number of ways to account

3 for how that occurs. 

4 And like you said, there is this

5 disconnect between what goes down as detection or

6 control or suppression or extinguishment, as well as

7 why did any of that even start to begin with?

8 Because the fire, whatever's being

9 detected, is detected either by a smoke detector --

10 whether it's in the cabinet or fixed on the ceiling,

11 it's being detected by -- in some cases, the equipment

12 itself is alarming somebody or alerting somebody that

13 something's not right. 

14 Or by people, who may or may not be there

15 because of any other indication.  They might just be

16 passing by or they might be there because one of those

17 other things cued them into coming in there. 

18 So, that seems like a really worthwhile

19 exercise to try to and figure out how are these things

20 being detected?  And how do you credit that incident

21 in your PRA and otherwise? 

22 Because, again, on the backside of this,

23 there is sort of the fire modeling piece of it.  

24 And one other comment as far as the T

25 equals zero thing, that's also kind of valuable
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1 because there's at least, by my account, four or five

2 different ways to describe or characterize what T

3 equals zero is, whether it's when the first starts,

4 whether it's when the fire's detected. 

5 In some cases, it's when they trip the

6 plant.  In some cases, it's when just someone declares

7 it.  So, depending on the context, that can matter a

8 lot as well. 

9 MR. ZEE:  Kiang Zee.  I just want to echo

10 Dave Miskiewicz's comment.  The reason is David would

11 try to project performance of the humans at the plant,

12 the fire brigade wherever the first responders are. 

13 So, when we look at these events and we

14 look at times, how long it took them to respond, how

15 long it took them to control, how long it took them to

16 suppress, we should somehow correlate with them some

17 characterization of the fire. 

18 I have a personal belief that if, as Dave

19 says, the fire is pretty much self-contained, it's a

20 relatively benign fire, the staff is likely to take

21 their time to make sure they're not going to trip the

22 plant as a result of fire suppression activities. 

23 Those may have the long times and we

24 shouldn't be connecting those to the very aggressive

25 fires which they may respond to much more
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1 aggressively. 

2 MR. JOGLAR:  This is Francisco from

3 Jensen-Hughes again.  

4 Just to close the loop on the point that

5 Nathan and Rob were saying, as we review these events

6 for insights about personnel suppression, et cetera,

7 there is the progression that Ashely's saying. 

8 Sometimes, it's an indication to the

9 control room that sends somebody there.  Sometimes,

10 it's people walking around. 

11 And in many situations, the fire events

12 doesn't have enough detail for us to characterize the

13 progression and see how we model not the universe of

14 possibilities, but the few ones that are the most

15 common. 

16 So, we have identified, we are in the

17 early stages for situations, where we might need to go

18 back to the plant and see when they said this was

19 quickly discovered by plant personnel, and suppressed,

20 what does that really mean?  

21 And that's kind of the typical wording

22 that we see. 

23 So, in order to put personnel suppression

24 in more bins than when there is a fire watch or an

25 operator in the control room, to go back to the plants
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1 and try to understand better some of the events that

2 we have. 

3 MR. SIU:  This is Nathan Siu.  

4 Francisco, you probably know this already

5 but there are some very old papers talking about how

6 to model suppression in a more complicated fashion,

7 the network models, talking about the different ways

8 that one can detect and suppress a fire in different

9 scenarios.  And they were time-dependent. 

10 I think the University of Illinois work

11 that was referred to at the beginning might actually

12 be getting along these lines, just in a much more

13 simulation-oriented fashion. 

14 So, there are tools out there, approaches

15 out there, I guess is the bottom line, but they need

16 data. 

17 MR. HYSLOP:  J.S. Hyslop.  Yes, I guess my

18 understanding is that plant personnel are already

19 incorporated into suppression curves for duration, so

20 that's there. 

21 I think Mark's talking about maybe

22 improving those, looking at more events where events

23 might be controlled earlier than extinguishment. 

24 It's my perception, and it's just a

25 perception that I gained through public meetings, is
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1 that this non-suppression is often not credited early

2 in the scenario, it's only late in the scenario. 

3 So, it seems like industry could improve

4 what they're doing already without this additional

5 research. 

6 I don't know whether it's just not enough

7 credit gained and so you don't want to divide the

8 scenarios up, but that's my perception from some of

9 the comment's I've heard at public meetings. 

10 MR. SCHAIRER:  Yes, I think you just

11 nailed it on the head.  

12 Because of the credit that is being

13 realized early on in the fire, which isn't very much,

14 maybe the value isn't there to introduce a new

15 scenario point to quantify just to get a 30 percent

16 reduction or whatever it is. 

17 So, as a fire modeling practitioner, when

18 we look to see where's the point in the fire we would

19 get the biggest bang for our buck with the

20 non-suppression credit, that's when you usually go out

21 to the hot gas layer point or a really critical later

22 point in the fire. 

23 MR. HYSLOP:  So, that sort of builds on a

24 conservatism that I've heard industry complain about

25 a lot and that's the number of large fires, so that as
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1 a result of the factor of two or factor of three, that

2 you don't want to apply. 

3 And you have to apply it repetitively to

4 get that frequency down.  We're seeing a larger

5 frequency of large fires than you might in other

6 circumstances. 

7 MR. ZEE:  Kiang Zee again.  

8 A little level of detail, playing off of

9 the discussions going on, as Mark says, when we build

10 these Fire PRAs, what we're really looking for is

11 where the characterization of the fire consequence

12 makes step changes. 

13 So, given the  boundaries of how we build

14 these Fire PRAs, the first obvious step is you have a

15 fire start, it burns up, if you will, the electrical

16 cabinet.  So, that has a certain characteristic CCDP. 

17 The break point is when the first overhead

18 cable tray becomes involved, and you typically see a

19 step change increase, if you will, in the CCDP. 

20 Then, depending upon the specifics of the

21 wiring, as the fire progresses up the stack of cable

22 trays, sometimes you see a change in CCDP, sometimes

23 you don't. 

24 So, there may be some granularity there.

25 And then pretty universally, from that point on is
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1 when the entire room goes into overall damaging

2 conditions.  

3 So, that first break point when the fire

4 transitions from only damaging the cabinet to that

5 first overhead cable tray, that's usually our first

6 opportunity to provide suppression credit. 

7 And as you've heard in the presentations,

8 because of the treatments we have, the way we're

9 treating fires, it gets to that point so quickly that

10 there really isn't any meaningful suppression credit

11 that can be applied. 

12 It takes a couple of minutes for detectors

13 to go off, and because of the 12-minute growth rate,

14 we're already challenging that first cable tray very,

15 very rapidly. 

16 So, we need to connect together all these

17 parts we've been talking about; it's not any one

18 piece.  

19 The key to this whole thing is we have

20 multiple components in this calculation and they all

21 have to come together. 

22 MR. MUSSATTI:  Okay, thank you, and for

23 the record, CCDP is the acronym for?

24 MR. ZEE:  Conditional Core Damage

25 Probability.
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1 MR. MUSSATTI:  Okay, thank you.  That was

2 mainly for me because I don't know what it is.  Do we

3 have any other questions? 

4 MR. CAVEDO:  This is Rob Cavedo.  This is

5 just a comment.  We would address immediately the

6 issues since our ignition frequencies are based on

7 detecting fires and the non-suppressions are based on

8 detecting fires. 

9 If we change everything, if there was just

10 a position that we could change all our T equals zeros

11 to detection time, then we would get immediate credit,

12 we wouldn't have to do these delays. 

13 Because as Mark was saying, you have a

14 heat detector, it could be five minutes, even if it's

15 a relatively large fire, before the heat detector goes

16 off. 

17 And if we're showing that the fire really

18 starts at T equals zero versus when it's detected,

19 then that five minutes, you've already damaged the

20 first tray.  So, there's not even an opportunity to

21 credit to a non-suppression likelihood. 

22 But if we changed it so that our

23 suppression matched our ignition data and everything

24 was in alignment, then, yes, you're right, we gain a

25 huge benefit. 
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1 But that's because of the rules are laid

2 out, not because we're intentionally not trying to

3 credit something that we can. 

4 MR. JOGLAR:  So, maybe the disconnect is

5 --

6 MR. MUSSATTI:  Hang on.

7 MR. JOGLAR:  To summarize the disconnect,

8 we don't see in operating experience that you burn a

9 first cable tray before you the detectors suppress the

10 fire.  And that's how we model them, right? 

11 So, that's what we want to clarify because

12 we see in all these events that people detect this

13 fire in the cabinet, it never gets out.  You don't

14 burn a tray, however, we tend to apply suppression

15 after that. 

16 So, that's the progression that needs to

17 be understood, clarified, and as Nathan is saying,

18 avoid -- and to your point, tray dependencies, if we

19 were using the curve early, then what to do with later

20 the fire brigade, right? 

21 We need to treat those things. 

22 MR. SCHAIRER:  And I think -- this is Mark

23 Schairer -- what we've seen in the first three

24 presentations today, the first two dealt with how

25 quickly in these PRAs the fires are spreading and
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1 growing, spreading to multiple cabinets, like

2 Francisco talked about. 

3 Basically, the guidance is within ten

4 minutes so that, look at the curves here, within ten

5 minutes you might have two cabinets are already

6 ignited, multiple trays, and that's not what we're

7 seeing in the fire events.  And that's really the

8 disconnect. 

9 The data sources for both fire brigade

10 response and suppression curves is different than what

11 we're using for the fire growth methods and

12 approaches.  

13 So, there's no question they need to be

14 worked in unison to get to a more realistic analysis

15 method. 

16 MR. MUSSATTI:  More questions?  Okay,

17 since none, Rob, I think you're on deck, and Ken's on

18 his way there.

19 MR. CAVEDO:  Wow, it's bright up here.  I

20 feel like I'm under interrogation.  Nobody else

21 comments on that I guess. 

22 Okay, so I'm Rob Cavedo.  I've been

23 working on Fire PRA for 20 years, and although I am

24 now at Exelon, that's because Exelon absorbed me

25 through the various places that I've worked.  But it's
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1 ultimately been with the same company the entire time.

2 I'm going to talk about moving towards

3 realistic cabinet damage.  

4 So, as everyone discussed earlier, we have

5 the initial assumption that at T equals zero,

6 everything in the cabinet is lost.  And that is all

7 the different functions that are there. 

8 And if you take a look at the main control

9 board, we recognize that even if it's an open cabinet,

10 you're not going to instantaneously lose everything on

11 the main control board. 

12 There's going to be some chance that you

13 don't damage everything within the cabinet.  So, this

14 is not a data-based approach, this is more of a non-

15 informative, prior Bayesian-type thought process. 

16 So, making the assumption that if you had

17 multiple functions within the cabinet fail all the

18 time every time, that's overly conservative. 

19 So, the proposition is that if you have

20 functions that are diverse and they come from

21 different power supplies, you could take an

22 opportunity to model the different possibilities of

23 those failures. 

24 So, the thought is that we would limit it

25 to two different functions at most.  So, if there's
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1 three functions in the cabinet, then you would say all

2 of them fail in the all-fail category. 

3 And if there's just the two functions,

4 then it would be function A fails a third of the time,

5 function B fails a third of the time, and then both

6 functions fail a third of the time. 

7 So, in another form, there's three

8 possibilities that could happen, and we're assigning

9 equal likelihood to each possibility. 

10 Now, it's recognized that this wouldn't be

11 the final state of things, but I know Brian was

12 mentioning that for the growth curve, he was saying,

13 well, we might want to go for the whole approach right

14 away to do the whole curve. 

15 But as Mark pointed out, most of our risk

16 is being driven by the beginning of the curve.  So, to

17 focus our safety properly, we want to have realistic

18 results, and to do that, we need to get the most bang

19 for the buck in terms of risk space. 

20 Because if we're attacking something

21 that's a 0.1 percent contributor, even if it's the

22 right time because it's all growth curves, but we're

23 not focusing on what we could get out quickly, which

24 is an 80 percent contributor, then that's not getting

25 the most value. 
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1 So, that's the same philosophy with this.

2 It's clear that to lose both functions it's going to

3 be less than one third.  

4 But if you just took an uninformed

5 approach and said, well, here's a short-term benefit

6 we could get, it would give us more realistic

7 modeling. 

8 And then later on, as with all these

9 methods, you'll see how the specific modeling approach

10 affects the calculations that we're going to be doing.

11 So, you'll see how this particularly

12 affects the different plants within the whole fleet

13 that did the sensitivity evaluations.  So, here's an

14 example of how it would pan out. 

15 So, clearly, if the fire leaves the

16 cabinet, then we're not going to -- I guess we don't

17 have pointers or anything, do we?  

18 But if the fire leaves the cabinet, then

19 that's not going to be changed by this parsing

20 frequency.  

21 It's only for those scenarios that are in

22 the A group where it's contained within the cabinets.

23 So, everything that goes beyond the cabinet wouldn't

24 be parsed out. 

25 So, it's just a matter of distributing the
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1 frequency among what is staying within the cabinet.

2 And you would get a third reduction that you lose both

3 trains. 

4 And there are panels out there that

5 control multiple functions, and some examples are

6 safety function control panels, where you could get

7 two spurious actuations on two different channels that

8 are powered by two different sources at the same time.

9 And that could affect multiple redundant

10 trains because since they're sensor channels, it

11 affects multiple inputs through multiple redundant

12 functions and so you can lose multiple trains. 

13 Even though they have different power

14 supplies, they're segregated, they can still have that

15 wide-reaching effect. 

16 So, this would just be a proposal to have

17 some increased realism in the short term.  It should

18 be relatively easy to justify because it's uninformed,

19 just logic-based, and that's the proposal.  

20 So, are there any questions? 

21 MR. HYSLOP:  Is this informed at all by

22 the internals of the cabinet, by what's in the

23 cabinet?

24 MR. CAVEDO:  No, this would be external

25 only.  If you went in and did a justification in
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1 detail on the internals of the cabinet, then that is

2 an option that you always have. 

3 But going through and opening cabinets is

4 something we try to avoid at power, and so it has to

5 be scheduled and coordinated with maintenance. 

6 So, if it's powered externally, then that

7 means there are typically two feeds coming into the

8 cabinet from the outside.  They have to be external

9 feeds.  We're not talking about internal power

10 supplies. 

11 And typically, if you've looked at those,

12 they do have the bundling when they're doing that, so

13 they have the power going from the source to the feeds

14 internally. 

15 But this would be purely uninformed,

16 looking at the design of the cabinet, not the

17 internals. 

18 MR. METZGER:  I think what you just

19 described would be valuable to have in the

20 description, about why, if you're not going to open a

21 cabinet, why you think applying this to a given

22 cabinet makes sense with the bundling of the external

23 power source and feeds.

24 MR. CAVEDO:  Yes, and that would be part

25 of the proposal, is that they would only be applied if
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1 they were two different external power sources.  And

2 maybe I didn't highlight that enough in the slides but

3 that would be the requirements. 

4 So, if everything in the cabinet is

5 powered from the same source, then there's probably

6 not going to be as much divisional separation because

7 it's got to obviously come from the source and go to

8 a power supply, and then go to the different

9 locations. 

10 So, I couldn't justify an argument for

11 that, but if the external, two external, power sources

12 are supplying feeds to the cabinet -- and the example

13 that I gave you with the safety injection system is

14 one. 

15 Another example is aux shutdown panels.

16 Some aux shutdown panels have multiple controls for

17 multiple diverse trains all within the same cabinet,

18 but there's different external feeds to that cabinet

19 to provide that control. 

20 MR. ZEE:  This is Kiang Zee.  I guess from

21 a standpoint of a basis and what's inside the cabinet,

22 I would argue empirically that there is some basis for

23 separation. 

24 I think in Rob's presentation, he makes

25 reference to the term trains.  So, if I'm in an
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1 electrical cabinet and there's redundant trains in

2 there, there's already existing regulatory

3 requirements that those cabinets had to have been

4 designed to. 

5 The Electrical Branch has specific

6 internal separation and isolation requirements. 

7 So, I think we need to work through this

8 and I think it's worth exploring, but it seems like

9 the first baby step is to ask the question of whether

10 an electrical cabinet then meets the current

11 regulatory requirements for internal redundant wire

12 separation. 

13 Whether that's sufficient for us to make

14 this first step without opening a cabinet door.

15 MR. CAVEDO:  Yes, if you were to look at

16 the Appendix L from 6850 for the control room, then

17 the grouping where it stays within one panel, it's

18 like 1 in 1000 for the small. 

19 And then to go over to something that's

20 just a couple of feet away is 1 in 10,000. 

21 So, they're very small numbers, and this

22 is just a baby step to get more realism within a

23 typical cabinet that has multiple external power feeds

24 and multiple functions to get something that

25 approaches a more realistic modeling. 
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1 MR. HYSLOP:  I guess this is something we

2 have to look at.

3 MR. CAVEDO:  Yes, there was only a couple

4 that were far along that had FAQs and all the other

5 methods.  These are just proposals for initial

6 discussion as to getting more realism.

7 And then you'll see when we do the later

8 presentations how much this would buy the individual

9 units within the utilities, so you could get a feel

10 for what the importance should be for these various

11 approaches. 

12 MR. HYSLOP:  When I think about a pure

13 logical approach, it's not to cast dispersions on

14 anything you've said, I think about what are the

15 internals and is that an issue? 

16 Or are the voltages of that an issue?  I

17 think about all these plant characteristics and

18 whether they impose requirements on the pure logical

19 approach. 

20 I don't know the answer. 

21 MR. CAVEDO:  Yes, and I agree with you. 

22 If we looked at everything in a great deal of detail,

23 then it would probably go towards something much

24 similar to Appendix L in 6850 where it's a very low

25 likelihood. 
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1 But if you just stick to the high-level

2 approach, that's where they're high, you know, one-

3 third, one-third, one-third.  Just a quick simple

4 solution to get  some more realism. 

5 MR. POURNIA:  Faramarz Pournia. 

6 What I hear about here is that perhaps

7 maybe if you make that assumption and proceed at a

8 high level, it may be warranted to go back and do some

9 sampling to validate these assumptions. 

10 And if you can categorize some, I

11 understand, I've worked at the plants all my life, so

12 a cabinet is not something I think has never been

13 allowed. 

14 But in the outages, perhaps you could kind

15 of validate that a certain uncertainty the assumption

16 was made to make that typical assumption was correct,

17 and give an assurance to people that the data was used

18 properly and applied, rather than open every one and

19 document every detail in it. 

20 Because it's not going to have --

21 MR. CAVEDO:  Yes, we could definitely take

22 a more detailed approach and try to get some better

23 numbers and some more -- you could even do the full

24 FDS modeling and I think that would show even greater

25 improvement. 
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1 But for the short term, we were hoping to

2 get something that could be published very quickly and

3 just get the initial benefit. 

4 And then in the longer term, we could do

5 detailed cabinet modelings like they do for the

6 obstructive plume, where you've got the internal

7 cabinets, you know where the targets are within there.

8 And you say what's the likelihood of this,

9 and it would probably be very small numbers to show

10 that you've actually damaged both trains. 

11 MR. FRUMKIN:  This is Dan Frumkin, I'm

12 back here.  

13 There's a lot of pictures from RACHELLE-

14 FIRE of cabinets that may be easy to point to and say,

15 hey, here's a small cabinet that shows this kind of

16 separation we're looking for.  

17 You also may be able to bin this approach. 

18 It may not be appropriate to bin it for large cabinets

19 that have high combustibles, but it may be something

20 that you can bin to smaller cabinets. 

21 Because if you do have a larger cabinet

22 with sources, maybe that wouldn't be an application. 

23 So, I think you could get pretty far

24 without crunching any numbers by looking at those

25 pictures trying to come up with what would be
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1 representative, maybe parsing it a bit and qualifying

2 where this would apply before you have to do the math

3 and do fire models within a cabinet. 

4 Because I think a picture would be word

5 1000 calculations in this case.

6 MR. CAVEDO:  Yeah, and in some cases,

7 you're right, you can't tell from the picture how the

8 power's flowing and how everything's being controlled.

9 But at other times it's difficult from

10 just a picture to know how the division is laid out

11 without actually tracing things.

12 MR. FRUMKIN:  I just remember seeing some

13 of the 2169 photos, and there's just two bundles of

14 cables on opposite sides of the cabinet.  

15 And if that's representative of what

16 you're showing, you probably have a really good case

17 to move forward with that type of cabinet. 

18 But otherwise, it's just imagining what's

19 going on and there are examples of separation not

20 being maintained so there might be intermingling. 

21 So, taking a purely logical approach

22 without any kind of verification is maybe a hard sell. 

23 MR. MUSSATTI:  Do we have comments?  Do we

24 have any other comments, questions?  Anything on the

25 webinar? Nothing there?  
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1 All right. It's only 20 minutes after

2 11:00 a.m.

3 MR. THAGGARD:  I'm just going to propose

4 that maybe we break for lunch early if people are

5 going to go out and need more time to get back in. 

6 MR. MUSSATTI:  I think we're on the same

7 page there a bit.  I was going to ask you what the

8 feeling of the crowd was, whether we should take

9 advantage of a longer lunch break? 

10 Okay, well, let's do that, then.  We'll

11 move onto the next presentation, which would be, Rob,

12 you're back on deck again. 

13 MR. CAVEDO:  Okay, so here's the next, and

14 again, this isn't super far along, this is more of

15 thought experiment. 

16 Although, there does appear to be some

17 indication that some people may have used this type of

18 approach already, and this may be an approved method.

19 But the proposal for this is reducing the NSP floor. 

20 So, right now, as everyone knows, in 6850

21 the non-suppression likelihood, the lowest that it can

22 go is 1 in 1000. 

23 And after that, you're supposed to just

24 keep it at 1 in 1000, no matter how much time is

25 available.  
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1 And for most situations, this is

2 acceptable, but for some particular calculations, this

3 can lead to a signature impact if you're limited to

4 that floor of 1 in 1000. 

5 The reason there's a belief that we should

6 be using a lower floor is because of all of our

7 experience in the HRA world where we know that crews

8 of people have a much lower failure likelihood than

9 individuals. 

10 And the fire brigade is a crew, it's got

11 a very similar composition to operational crews where

12 it's got a leader who understands the functioning of

13 the plant, and then it's got members who know their

14 roles and follow the direction of the leader. 

15 And in addition to that, as the fire

16 progresses, more and more resources are applied to it.

17 So, although a typical fire brigade might

18 have five members, maybe a technology advisor, maybe

19 just five members, there are typically a lot more

20 people on the site who are qualified to fire brigade

21 who can come under the direction of the fire brigade. 

22 So, the more and more resources will be

23 applied, the longer that scenario progresses. 

24 So, just to go through a sample and prove

25 it for this, I listed the three areas that would
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1 improve the most, and you can see where you become

2 limited with the floor, and where you stop becoming

3 limited with the little green shading that's on there.

4 And the largest benefit that we saw in our

5 fleet is for control-room abandonment, and this is

6 especially true to models that have taken on RACHELLE-

7 FIRE. 

8 And this is an example of the control room

9 improvement for a particular unit that used RACHELLE-

10 FIRE.  

11 And as everyone knows, one of the big

12 improvements for RACHELLE-FIRE is the lower end heat

13 release rate distributions got a much higher

14 frequency. 

15 So, the peaks did change, but the biggest

16 benefit was when you actually model the full curve,

17 you're getting a much lower frequency of the lower

18 heat release rates. 

19 So, those lower heat release rates give

20 you much, much longer times to abandonment, but we're

21 just not able to credit those longer times because of

22 the limit of the floor. 

23 If you get rid of the floor or make the

24 floor 1E to the -5, as was done in this example, then

25 you can see that you do get a significant improvement.
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1 So, if you didn't use RACHELLE-FIRE, if

2 you were using the old 6850 distributions, then maybe

3 you could see a 20 percent. 

4 But if you were using fully RACHELLE-FIRE,

5 then you could see something like a 50 percent

6 reduction in a control-room abandonment. 

7 And for the sites that have a significant

8 contribution to control-room abandonment, then this

9 can significantly affect the risk. 

10 So, because of the detection times, if we

11 did change the ignition time at T equals zero to

12 represent also detection time, then we would get

13 benefits more across the board. 

14 But right now, with the detector limits,

15 the main benefit is control-room abandonment where

16 everything is instantaneously detected because you've

17 got a bunch of people there. 

18 Are there any questions?  You seem to have

19 been right about this being fast one.

20 MR. HYSLOP:  Yes, I guess the only

21 question I've got and I'm not even sure how it falls

22 in the current framework, is that for one fire that's

23 not progressing the heat release rate goes down. 

24 But for fires that propagate, the heat

25 release rate goes up, even though you have more
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1 resources.  Now, even the current approach for non-

2 suppression goes down. 

3 I just don't know whether that -- is that

4 a consideration at all  in your methodology to extend

5 the failure probabilities to lower and lower values?

6 MR. CAVEDO:  I'm not sure I understood the

7 question.

8 MR. HYSLOP:  Well, earlier, you said that

9 one the reasons why we feel that the non-suppression

10 probability should become less with longer times is

11 because more resources are applied, that sort of

12 thing? 

13 In some scenarios, although more resources

14 are applied, the fire gets bigger.  And I don't know

15 how the 10 to the -3 came up, I'll put that on the

16 table. 

17 But I guess I'm wondering whether that

18 should be a consideration in reducing the 10 to the -

19 3, to the 10 to the -5. 

20 MR. CAVEDO:  Yes, all things should be a

21 consideration as to whether the floor is reduced, but

22 I think the main driver as to why I believe that it is

23 reasonable to go lower than that is because it is a

24 crew-based approach. 

25 So, even at the very start of it, you've
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1 got one person showing up initially, and then others

2 joining until the fire brigade is at full strength. 

3 So, even before you start applying other

4 resources which would take a little bit longer, you've

5 already got a crew mentality and lots of people

6 attacking the problem. 

7 So, the areas that we're seeing,

8 especially if you look at control-board fires, you've

9 been seeing those for a long time.  Getting to a

10 severe case where it causes people to abandon the

11 control room, that's something that really hasn't been

12 observed. 

13 So, the curves that do have the very fast

14 rates that get down to these low numbers, it makes

15 sense to me.  

16 That since people are going to be on

17 things right away for those type of scenarios, because

18 that's what the data's showing, if it's a main control

19 board, electrical cabinet, those type of things,

20 they're detected by, as Ashley mentioned, they're

21 detected by people in the plant. 

22 That's how they're going to detect most of

23 the things.  They're looking at their instrument

24 board; the instrument has a fluctuation and they're

25 going to go and investigate it. 
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1 That's just how operators are trained. 

2 So, they're going to get to those relatively quickly;

3 they're going to be less challenging fires.  It's not

4 going to be the big oil fire where it's a rupture. 

5 For those, the longer resources would

6 apply, but that would be appropriate because those

7 have long durations and so getting down to the low

8 suppression likelihoods is going to be rare for those

9 fires that are so big that they require so many

10 resources.

11 MR. METZGER:  Brian in NRR.  It sounds

12 like, and maybe this is what you're proposing, is to

13 just create new NSP curves. 

14 If the data supports this sort of

15 approach, why not just create an NSP curve that serves

16 this approach?

17 MR. CAVEDO:  Well, we do have the curves,

18 they're just artificially limited.  So, we're ignoring

19 where the data is showing things go and we're saying,

20 okay, well, we're going to assume that there's going

21 to be a floor. 

22 And I agree that there should be some

23 floor, whether it's 1 in a million, 1 in 100,000, 1 in

24 10,000.  I just think 1 in 1000 is too high for a

25 crew-based solution. 
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1 No, this would be just using the existing

2 curve but just not having a floor.  Because the curves

3 are fine, they're already pointing to the low values. 

4 That's why the truncation was imposed,

5 just because they're pointing to the low values.  So,

6 we don't want to use new curves, we just wanted to

7 remove the floor.

8 MS. LINDEMAN:  Rob, can you go back to the

9 slide where thought -- I can't see from the back, but

10 maybe you can show Brian where the curves currently

11 cut off?

12 MR. CAVEDO:  Oh, you mean this one?

13 MS. LINDEMAN:  Yes.

14 MR. CAVEDO:  Yes, unfortunately, I can't

15 see this thing at all with all these lights in my

16 face. 

17 But I know there's, I remember that

18 there's a green -- and I don't know even know if I can

19 point -- oh, okay, so do we have a laser-pointer by

20 any chance?

21 MR. ZEE:  This basically says that for a

22 control room fire, if you haven't put it out at 25

23 minutes, you're never putting it out.  It's the same

24 -3 probability from that point on.  It never gets any

25 smaller. 

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

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



129

1 And you can look at some of the other

2 ones.  As you said, the curves are perfectly fine. 

3 For whatever reason, an artifact was

4 inserted into the math that says when you run the E to

5 the -Lambda T, at no point in time should that term

6 ever be less than -3.

7 MR. JOGLAR:  So, both J.S. and Ken

8 mentioned for kind of whatever reason of the E to the

9 -3, and I do remember when that decision was made in

10 the conference room. 

11 And we had these tables, and some of the

12 tables, because this is the explanation, showed E to

13 the -8, E to the -10, in time.  And the group decided

14 this was too low, some of those numbers, and it was an

15 arbitrary decision. 

16 So, at this point, Rob is right when he

17 said it was artificially cut off to avoid very low

18 numbers.  The question is how low should we go? 

19 And at this point, the point we're making

20 is that 1E to the -3 needs to be revisited and put

21 some technical basis besides it because maybe it's not

22 the same for all the curves, depending on what we come

23 up to. 

24 It's similar to all the other things that

25 we have been adding technical basis from what was in
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1 6850.  This is one that needs to be revisited.  

2 And in some curves, I agree with Rob,

3 maybe it doesn't matter because the fires are long

4 duration and we have the damage and we're not going to

5 see much benefit out of it. 

6 But in some of the aggressive curves like

7 the hot work and the control room, it does make a

8 difference, particularly when we see the fire events

9 that doesn't show the damage that wee see in the

10 scenarios. 

11 MR. CASTO:  This is Greg Casto, NRR.

12 Questions probably to Ashley, but there's control-room

13 abandonment work going on right now.  

14 Is this part of the discussion?

15 MS. LINDEMAN:  No, so what we're

16 discussing here, feeds as an input, so we'll consider

17 the ignition frequency and the non-suppression

18 probability that will get you into abandonment.

19 And then once you reach abandonment, the

20 work that we're currently working on is to address the

21 human response once the operating crew leaves the room

22 and performs shutdown. 

23 So, this is the entry criteria for main

24 control-room abandonment. 

25 MR. CASTO:  Is there some proposal that
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1 this be included with that since it's ongoing work

2 right now as opposed to new work?  Or has anyone

3 thought about that?

4 MS. LINDEMAN:  I'm not sure if this is

5 really in scope of the current research project.

6 Although they both involve humans, the non-suppression

7 probability has really been not aligned.

8 MR. HYSLOP:  This is J.S. I agree, this is

9 the entry point.  The work being done jointly has to

10 do with the plant response. 

11 This is more of the frequency of the

12 scenario that leads to the plant response, so they're

13 distinct.

14 MS. LINDEMAN:  So, one thing to mention,

15 as part of the EPRI Fire Research Plan, we have a task

16 that's looking at plant personnel suppression. 

17 So, this could be an area where we can

18 look at the number, determine if it's appropriate, and

19 if it's not appropriate, how much can we extend the

20 floor to provide realistic results?

21 MR. CAVEDO:  So, these presentations that

22 are not either a NUREG or an existing FAQ, the purpose

23 of this workshop was to introduce these and discuss

24 them, see where the interest is, what the belief is in

25 is this a method for improvement, and couple that with
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1 what the results are from our specific utilities. 

2 If nobody had a problem with individual

3 cabinet fires, that wasn't driving risk anywhere for

4 anybody, then it's something that we wouldn't pursue. 

5 So, I think the belief is that if there is

6 general interest, if it's going to provide a benefit,

7 then these will all at least initially become FAQs.

8 MR. MUSSATTI:  Any other questions,

9 comments?  Okay, it's about 25 minutes until noon,

10 time for lunch.  You have three options. 

11 You can leave the building and attempt to

12 sample the cuisine of Rockville, and there's a handful

13 of places that are nearby. 

14 And you are only risking having bad

15 service, traffic problems, or slow ID process getting

16 back into the building, as a risk to you being here on

17 time. 

18 If you eat here in the building, you can

19 eat upstairs in the cafeteria or you can bring your

20 food down here.  We eat in this room all the time, so

21 it's not a problem. 

22 There will be somebody in this room at all

23 times from NRC, mainly me, but I'm going to make one

24 quick run back to my office for something. 

25 So, if you want to leave your stuff
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1 behind, it will be perfectly secure.  And I think we

2 can probably adjourn now and let everyone go to lunch.

3 Please remember if you are going upstairs,

4 you'll need to have some sort of an escort to go with

5 you, and if you gather over by the top elevator on the

6 way back down, we'll come and get you again so that we

7 can escort you back down. 

8 But once you get to the main floor, your

9 badge is good enough that you don't need to be

10 escorted around.  And good luck. 

11 MR. HAMBURGER:  We'll pick it up again at

12 1:00 p.m.

13 (Whereupon, the above-entitled matter went

14 off the record at 11:36 a.m. and resumed at 1:00 p.m.)

15 MR. MUSSATTI:  Okay, well we did a really

16 good job this morning in making sure that we had a

17 clean transcript for the day.  But as a reminder,

18 please continue to speak clearly.  Point the

19 microphone toward your mouth and speak into the

20 microphone so that we can hear you rather than turning

21 away from the microphone where the sound isn't being

22 picked up by those directional mics.  And please start

23 with your name and your affiliation.  And as soon as

24 we can find him, Keith, you are on deck.  All right.

25 MR. VINCENT:  Those are my daughters.  And
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1 my sons, so -- they sent them with me.  They're

2 emotional support.  My name is Keith Vincent.  I work

3 for NextEra Energy.  I am the fire PRA lead for the

4 fleet.  Today I am going to talk about my favorite

5 topic of recent history here, high energy arcing

6 faults, or HEAFs.  I will refer to them as HEAFs from

7 now on for the joy of the rest of us.

8 So what it is that I was wanting to look

9 at or that I -- that I looked at with this was how do

10 we treat high energy arcing faults?  We have an

11 existing methodology that's been, you know, accepted

12 and utilized across the industry that we see in the

13 Appendix Mike of NUREG 6850.  And one of the bigger

14 things that we see from NUREG 6850 in this methodology

15 is that it's a one-size-fits-all application.  It is

16 a basis that if you were to have a HEAF event, here

17 are your consequences that you need to postulate.

18 Is that representative of what the

19 industry operating experience has shown us?  How many

20 high energy arcing fault events have actually

21 propagated to the conditions that we say we have to

22 evaluate in our risk models?  And so one of the things

23 that we were looking at -- that we looked at

24 specifically is is there a difference in our

25 maintenance practices that could cause us to not
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1 necessarily have the same impact associated with the

2 HEAF events?

3 Essentially, can I maintain my equipment

4 in such a manner that I would preclude the probability

5 of having such an event occur?  Because, right now

6 everything gets binned into one slot.  But beyond

7 that, this is more of a discussion that I would like

8 to have on are HEAFs using this methodology

9 appropriate for all HEAFs?  Is this a truly

10 representative sample?  Or a truly representative

11 event that we should use as a model?

12 So it -- one of the things that we had --

13 and I -- Ashley provided most of the input for the

14 data here -- is that -- we went through a lot of the

15 HEAF events that we have looked at in the past, and

16 one of the things that we wanted to -- that we

17 identified was that in Class IE equipment there have

18 only been three identified HEAF events as opposed to

19 in the non-Class 1E equipment where there has been 11. 

20 That's a fairly large delta between the two types of

21 electrical devices.

22 And it shows that, you know, with our

23 Class 1E equipment we don't run to failure.  We tend

24 to maintain and ensure that it has the highest amount

25 of reliability because that's where our safety systems
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1 were powered from.  So there is a definite difference

2 in the viewing of the equipment from the operation and

3 maintenance standpoint from the plants.  And that has

4 reflected itself in looking -- in the reliability, at

5 least, with respect to arcing faults that you can see

6 with our history.  We have, again like I said, the 11

7 versus three.  That's not a close number to each

8 other.

9 So what we're -- what we looked at is just

10 -- this is what we did for the sensitivity reports

11 that we looked at to look at the increase in realism

12 is what impact would we have if we were able to take

13 the Class 1E HEAF events -- or, I'm sorry, take the

14 Class 1E equipment and assign it the lower fraction of

15 the total HEAF probability or frequency because of the

16 improved maintenance practices.  And what kind of

17 impact would we have on that?

18 And just as a side note we talk -- you

19 know, the discussion here says we have a 0.21 versus

20 0.79 ration between Class 1E and non-Class 1E.  The

21 fact is that even on the NRC's terms and on the

22 imposed side they recognized that non-Class 1E

23 equipment is maintained differently, has a higher

24 likelihood of having events associated with -- there

25 was an INPO notice this year that identified
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1 electrical equipment might not be maintained that's

2 non-vital to the highest -- the highest rigor and it's

3 causing more likely fire events.  And even in the

4 information notice on the aluminum components within

5 HEAF it called out that there was a difference seen

6 between Class 1E equipment and non-Class 1E equipment.

7 Essentially we are looking at can we

8 further compartmentalize this thing to try get away

9 from the one-size fits all approach and to come up

10 with a representative -- or a more representative

11 reality of the way HEAF events have occurred and will

12 propagate within our nuclear power plants.  So with

13 that as a long four slides, questions?

14 (No audible response.)

15 MR. VINCENT:  This is great.  Everyone is

16 full.

17 MR. SIU:  Nathan Siu, Research.  Have you

18 looked at the international events as well, or is this

19 just U.S. experience?

20 MR. VINCENT:  Yes, for the operating

21 experience I will have to rely on Ashley to give you

22 a lot of input on what they reviewed.

23 MS. LINDEMAN:  Nathan, good question.  We

24 did look at the international data -- specifically the

25 OECD report that had the -- the 48 events, and we
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1 found the same trend.  We found that 87 percent of the

2 events were in non-safety equipment.  So the same

3 trend as the United States data.

4 MR. VINCENT:  I thought I was going to get

5 more than one question, so I appreciate that.

6 MR. CASTO:  I will try.  Greg Casto, the

7 NRR.  So you would also look at non-Class 1E equipment

8 that would contribute to a Class 1E event?  In other

9 words, if it is in the same room or in the same

10 approximate area?  You would consider that as well? 

11 Or you're strictly looking to differentiate at the

12 equipment level?

13 MR. VINCENT:  Yes, I guess the -- the idea

14 here is to look at, you know, inherently the way we

15 treat the equipment -- the way our maintenance

16 practices are geared and structured.  You know, with

17 our initiatives to kind of do the value-based

18 maintenance -- what is going to get the value?  We are

19 not going to -- you know, we're not -- okay, let me

20 rephrase this the right way.

21 We are still going to continue to maintain

22 equipment, but the rigor that we apply to the non-

23 Class 1E equipment is going to be slightly less than

24 the Class 1E equipment.  Now, there -- might be in the

25 same room, but if I've got aux feedwater or charging
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1 or SI pumps on -- or safety injection pumps on that 

2 bus, that's still going to get treated effectively.

3 Now whether or not the zone of influence

4 from the non-Class 1E bus, what that does, I am not --

5 I am not saying that we need to necessarily look at

6 that.  But there should be some -- at least from this

7 perspective, there should be a differentiation made

8 because of the way we are kind of treating the vital

9 equipment versus the non-vital equipment to shut down.

10 MR. METZGER:  What exactly is the scope of

11 this -- the -- the methodology that you are going to

12 try and produce?  Is it just sort of the -- the

13 frequency side and the split fraction?  Or are you

14 going to maybe suggest these sort of different ZOIs

15 for 1E and non-1E, safety and non-safety, aluminum,

16 non-aluminum?  You can't hear me?

17 MR. VINCENT:  I can't -- I was just

18 letting you know, I could hear you, it just wasn't

19 coming through the mic.

20 MR. METZGER:  Oh, okay.

21 MR. VINCENT:  Close -- okay, so you have

22 a valid point.  The focus here is to just focus on

23 potentially doing the split fraction saying, you know,

24 the -- of the total frequency -- HEAF frequency

25 contribution, I guess a split fraction might not
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1 necessarily be the best solution.  Might just have to

2 have an ignition frequency for Class 1E versus non-

3 Class 1E.

4 But the -- we are coming to the same end. 

5 This wasn't looking at change in the ZOI.  But again,

6 if you look at our Appendix Mike approach, it is a

7 very much one-size-fits-all, worst case scenario.  And

8 as we discussed in the beginning, and I can't remember

9 his name, you know, we should not just take the single

10 outcome of one event and apply it globally because

11 there have been other HEAF events -- and I am not

12 going to say that I have any experience with one --

13 but there might have been some in the past where we

14 did not see nearly that amount of damage.

15 We didn't see necessarily the ensuing

16 fire.  So there's a lot of uncertainty there. 

17 Granted, on the other end there is a lot of

18 uncertainty associate with aluminum components, but

19 that's being assessed to the other processes.  But in

20 general, the point that I am trying to make here is we

21 should not -- we should be able to differentiate

22 between the two materials, at least to give them a

23 different split fraction of the total frequency.

24 MR. STILES:  Harold Stiles, Duke.  In

25 addition to maintenance and inspection standards being
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1 different, did you consider that perhaps the

2 coordination and protection schemes might also be

3 different between Class 1E and non-Class 1E?

4 MR. VINCENT:  I didn't do the data review

5 but there -- there definitely would have to be some

6 look at there because -- but I am not going to tell

7 you about that -- what I know about protection

8 schemes, that's not my area of expertise.  But if

9 anyone wants to help me out on this one.  Kiang, he is

10 good at helping.

11 (Laughter.)

12 MR. ZEE:  This is the advantage of being

13 a toaster and hair dryer guy.  Okay, so to me it seems

14 that there's two components here -- likelihood of

15 occurrence, which is on point to what Keith you were

16 saying.  It is the piece of equipment, how it's

17 applied, how it's maintained, how it's treated.

18 Consequence side has more to do with the

19 amount of arc energy that's available.  So that's more

20 tied to short circuit availability.  That's largely

21 going to be independent of safety related, non-safety

22 related.  This is a matter of physical design and

23 plan.

24 As far as protection coordination, from a

25 design standpoint -- and this is speaking from my days
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1 in the early '80s doing an original plant design.  I

2 mean, from a protection coordination standpoint, we

3 treated safety related, non-safety related the same. 

4 Because from our perspective as an electrical guy,

5 blowing up an expensive piece of equipment is a bad

6 deal.  So we set up the protection coordination

7 exactly the same.

8 MS. LINDEMAN:  Just to add one more point

9 to what Kiang said.  When we did the review of the

10 events we found that, you know, there were in fact

11 some HEAFs that lasted a few seconds.  And we found

12 that they were primarily fed from the generator.  So

13 even though a protection may have operated as designed

14 there was still a lag for when the generator spins

15 down.  So I think you have to look at the -- the

16 routing of the electrical distribution system to find

17 out, you know, what portion of the -- the plant can --

18 is susceptible to generator-fed HEAFs.  And that also

19 may affect the consequence model.

20 MR. COYNE:  Kevin Coyne, Research.  The

21 split fraction is interesting, but can you give a

22 sense for the context of what the population of

23 equipment is for the non-Class 1E and Class 1E so it's

24 a apples-to-apples comparison?  You know, if there's

25 three times as much non-Class 1E, that's what fraction
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1 would be expected, even if the failure rate is the

2 same.

3 MR. VINCENT:  That's going to be a little

4 bit harder to -- but we'd have to look at the

5 population -- the general population of all equipment

6 within, you know, utility.  Like, in our utility,

7 like, we actually don't have in one of our stations a

8 non-Class 1E bus.  They're all -- essentially the

9 whole entire bus is treated as Class 1E equipment.  We

10 don't have differentiation.  In other locations we do

11 have them.

12 So that's -- that's beyond necessarily the

13 scope.  You're saying if -- there's a higher

14 likelihood of occurrence because theirs is a higher

15 population?

16 MR. COYNE:  No, I am saying you'd have to

17 know what the population of Class 1E versus non-Class

18 1E is to be able to make any conclusion about the

19 relative split fraction between E failure rate for

20 each.

21 MR. CAVEDO:  If I could comment briefly. 

22 The way that we're -- we have to do ignition

23 frequencies right now, it's site based.  So that would

24 be the site frequency for the non-1E and site

25 frequency for the 1E.  So when you go and look at the
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1 vertical sections and you parse it, it would naturally

2 address your concern.  When we get to a component

3 based, I am sure it will get straightened out there as

4 to what the actual counts should be.  But right now

5 that would automatically be addressed by the way we

6 have to do our ignition frequencies.

7 MR. COYNE:  Second question is the

8 maintenance rule would require plans to look at

9 operating experience at some periodic basis and make

10 adjustments to the maintenance program -- presumably,

11 these non-Class 1E HEAFs would be affecting things

12 that would at least trigger a maintenance rule review

13 at a plant-level criteria.  Given that, practically,

14 what is the difference in maintenance practices for

15 Class 1E versus non-Class 1E?  Are there any examples

16 you can provide that -

17 MR. VINCENT:  Don't -- I don't want to

18 speak out of turn for the way that we operate, but I

19 will tell you that there are Class -- non-Class 1E

20 buses and pieces of equipment that are run to failure. 

21 They're coded as essentially run to failure.

22 That's why INPO published their safety

23 notice -- or, their information notice earlier this

24 year.  But, you know, when you talk about the Class 1E

25 buses -- or, non-Class 1E that's providing mode of
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1 power to your RCPs -- or, not RCPs, but your main feed

2 pumps or something like that, you know, we're not

3 going to necessarily have no PMs or anything

4 associated with them.

5 But they're not going to get the same

6 rigor as something that's necessarily what -- you

7 know, a high priority piece of equipment like your aux

8 feedwater pumps or your safety injection pumps are

9 going to get.  Just because there's not necessarily

10 the same technical specifications and other issues

11 associated with them.  I am not a work planner, I am

12 sorry -- I don't have -- but yes, work planning would

13 -- be good on that.

14 MR. CAVEDO:  I would like to make one

15 other comment.  As far as run to failure, that's -- at

16 least in our fleet that's only done if it's a non-

17 critical component.  And that means that it can't

18 affect power operations at all.  So my -- I would

19 guess that that's pretty much the industry standard.

20 MR. VINCENT:  Yes, like if you had, like,

21 a water treatment system or some sort of antiquated

22 thing that might not even necessarily even need to be

23 energized, it would be classified as what you're

24 saying.  And it shouldn't cause a reactor trip.  But

25 our fire PRA would assume it would.  So there's a
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1 little bit of a, you know, mismatch there.

2 MR. MUSSATTI:  We have anything on the

3 webinar?

4 (No audible response.)

5 MR. MUSSATTI:  Nothing?  Any more comments

6 from the room?

7 (No audible response.)

8 MR. MUSSATTI:  All right, then.  I think

9 Greg's up on -- on deck next, isn't he?

10 PARTICIPANT:  They're interchangeable.

11 MR. MUSSATTI:  The auxiliary, backup Greg.

12 MR. ZEE:  All right, hello.  Kiang Zee. 

13 Wow, this one works pretty good.  Okay, Kiang Zee,

14 Jensen-Hughes.  I got to go through this presentation

15 pretty quickly.

16 This is an older FAQ.  It's been around

17 for quite a while.  You can tell by the numbers --

18 2014 vintage.  And I think this one we've gone through

19 with staff a number of times.  And I think we've --

20 were on the precipice of having a closure memo,

21 possibly.  But this is more just sort of a review of

22 -- of what this particular item is.

23 As you all know NUREG 6850 provides the

24 guidance for how to develop fire frequencies.  One of

25 those elements are the so-called transient fire
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1 frequencies.  The transient fire frequencies are

2 apportioned based on a weighting factor that accounts

3 for occupancy, maintenance and storage.

4 The interesting part about this is while

5 the transient fire frequency considers those three

6 terms, if you look at the fire events database, that

7 fire frequency that's being apportioned really are

8 what I would more characterize as miscellaneous

9 ignition sources.  To the extent that they are

10 transient ignition sources, I think the weighting

11 factors make sense.  But the data also includes

12 miscellaneous in situ ignition sources.  So it's a

13 little bit of a -- a artifact, I guess it is, in terms

14 of how the methodology is put together.

15 But at any rate, the way the methodology

16 works is you divide your plant up into physical

17 analysis units -- these PAUs, assign these weighting

18 factors for occupancy, maintenance and storage.  The

19 numbers we assigned are either a one, a three or a

20 ten.  There's some exceptions that allow you to use a

21 50 or some numbers less than one.

22 But conceptually you score each PAU.  You

23 sum it up by building and then you apportion fire

24 frequency.  There's -- there was some refinements to

25 the weighting scheme in some later FAQs, but
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1 conceptually what ends up happening is you will end up

2 assigning a base fire frequency for an entire room or

3 location or physical analysis unit, in this particular

4 case, for the entire location.

5 What we encounter when we go into these

6 plant is frequently there are portions of the large

7 PAU that have been designated a storage area, or it's

8 a portion that's been designated transient

9 combustible-free zone, but right now the methodology

10 as it exists has no ability -- does not offer the user

11 any ability to distinguish those.  So as a

12 consequence, you tend to have to come up with a

13 construct that assigns some characteristic weighting

14 factor for the entire PAU.

15 So as an example, let's say -- in this one

16 example here, this PAU delta, we have one corner that

17 is a transient combustible-free zone.  We have another

18 area that is a storage unit.  And the rest of the

19 location is just your run-of-the-mill average, I guess

20 we call it.

21 The first line in this little table that's

22 on the right-hand side, under PAU, it's just noting

23 that the space happens to be about 2,000 square feet. 

24 But the weighting factors we would line up assigning

25 is, you know, maintenance -- maintenance factor 10
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1 because maintenance allowed is -- let's say for

2 whatever reason maintenance does happen here higher

3 than average at some location in this room.  The --

4 for storage, because we have a storage area it by

5 definition has to be called high even though it's only

6 one part of it.

7 We have an area that's transient

8 combustible-free zone, so arguably it should have a

9 very low weighting factor, but because it only

10 represents a small fraction or a portion of it, and we

11 have the designated storage area, we have to assign a

12 ten.  So what ends up happening is the transient fire

13 frequency for the entire PAU is assigned based on that

14 first row there.  A three -- a ten, a three, a ten and

15 a three.

16 That last column out on the end for hot

17 work, there's a little nuance in the methodology to

18 account for one component that a transient fire

19 frequency, and that is transience due to a hot working

20 cutting.  In this methodology, what has been proposed

21 is that you be allowed to subdivide the PAU into

22 subspaces and then to be able to reassign the

23 weighting factors based on the characteristics within

24 the subarea.  And then it's weighted by the square

25 footage.
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1 So as you look at the rest of the rows

2 down there's the modified weighting factors for the

3 transient combustible-free zone that's got the lower

4 numbers, the storage area -- which has the higher

5 number for storage -- and then for the rest of the

6 location, where maintenance likely can occur, it has

7 the higher number.  Conceptually, relatively

8 straightforward.

9 And then, just to make something simple

10 look really complicated, we put a nice complicated

11 equation in there.  But conception -- that's just a

12 mathematical representation of summing up all of those

13 terms across all those areas and dividing by the

14 aggregate of everything within the space.  I hope you

15 can read the bottom there.  It might be a little bit

16 of an eye test.

17 The methodology that previously existed,

18 if you wanted to calculate the fire frequency for a

19 transient fire within a small section within the PAU,

20 the existing methodology allows you take that

21 transient fire frequency and apportion it by the

22 square footage that it represents.  So what's -- on

23 the second to the right-hand column, fire area ratio,

24 that -- those are the percentages of the total fire

25 frequency you would have gotten had you used the
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1 existing method we were using.

2 So the transient fire -- the transient

3 combustible or the transient-free zone, it would have

4 gotten roughly ten percent of the fire frequency.  The

5 storage area would have gotten roughly 20.  The other

6 -- rest of it get about 70.

7 In this particular modified approach with

8 the transient areas being broken up and the weighting

9 factors being reassigned, you can see the frequencies

10 being apportioned a little differently.  Now what

11 happens is the transient fire frequency actually has

12 only four percent of the fire frequency.  And it

13 recognizes the fact that you've imposed additional

14 controls -- which is something that we weren't -- we

15 didn't have the mechanism to do before.

16 I think one of the questions that came up

17 when we were having our discussions talks about what

18 happens for treating a case where a transient needs to

19 be considered because of where targets may exist. 

20 Because again, in these fire PRAs we think about --

21 these fires occurring that are not only ground-based,

22 but our targets are in the overhead cable trays.  If

23 we happen to have a series of cable trays, a riser or

24 something that spans the boundaries -- how would that

25 be accounted for?  This slide basically subdivides
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1 those two locations and just sums it up.

2 So it -- as an example, this T4 is a

3 transient fire to be considered where half of it

4 exists in the so-called other area, and half of it

5 exists in the storage area.  So just basically you

6 take half the area of each of them.  You use the

7 weighted frequency for half of those and you just sum

8 them together.  And you can generate a frequency.

9 I think, like you said, I will defer to

10 staff whether there's any more questions.  But it is

11 my understanding that, I think, in the last revision

12 we sent to you we have incorporated all the comments. 

13 So I think it is our position that this is pretty much

14 a done deal.

15 MR. HYSLOP:  We haven't gotten anything

16 from you.

17 MR. ZEE:  Um -

18 MS. ANDERSON:  Yes, you have.

19 MR. HYSLOP:  We haven't gotten the

20 revision that you all were going to give us as a

21 result of the last meeting where you were going to

22 remove one of the initiators and -- and provide final

23 comments.  We haven't gotten that.

24 MS. ANDERSON:  I am fairly certain that

25 you have.  I'll go back and find it.
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1 MR. HYSLOP:  Okay.

2 (Pause.)

3 MR. HYSLOP:  This happened once before,

4 remember?

5 MS. ANDERSON:  Yes.  That's why I am still

6 fairly confident it was sent.

7 MR. HYSLOP:  Okay.

8 (Pause.)

9 MR. MUSSATTI:  Okay.  Are there any other

10 comments?

11 (No audible response.)

12 MR. MUSSATTI:  Nothing from the webinar?

13 (No audible response.)

14 MR. MUSSATTI:  No?

15 MR. ZEE:  Nobody is going to point out the

16 little math error in the subscript on the --

17 (Laughter.)

18 MR. MUSSATTI:  Okay.  Let's see, who is up

19 on deck next?  It looks like Mark.

20 (Pause.)

21 MR. SCHAIRER:  All right, much better

22 without the big sunbeams on me.  Can actually see now. 

23 Okay, so this morning -- I am Mark Schairer again, for

24 anybody new that has joined this afternoon -- EPM.

25 So this morning I talked about non-
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1 suppression probability in general.  And this -- this

2 topic here is on the high energy arc fault -- non-

3 suppression probability -- which we have actually

4 published in a draft FAQ that's been circulated

5 throughout the industry for comment and has come to

6 the NRC as well.  The staff have provided comment.

7 So I think we've agreed on the concept. 

8 There's still some questions.  But I will just

9 introduce -- for those of you that are not familiar

10 with it.  So basically we took a look at the non-

11 suppression probabilities which are driving the risk

12 for high energy arc faults and there's several

13 sources, but the latest one is NUREG 2169.  And what

14 we saw, again, was comparing the control point of the

15 fire with the actual duration of the fire we saw a

16 pretty big difference.

17 So we took a closer look at that.  We

18 pulled fire event reports.  We pulled the licensee

19 event reports.  We -- I think in one case we did talk

20 -- I heard this morning a comment about are you

21 reaching out to the actual plant?  And I think we did

22 actually do that to talk to the plant to see if they

23 have additional recollection of the event.  So

24 basically we're looking at trying to improve this non-

25 suppression probability.
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1 So -- and just to recap the issue, it's

2 especially important here on the high energy arc fault

3 fires, which do have large fires.  There's zero fire

4 growth period when we go to the ensuing fire.  So this

5 morning we talked about how, well, we have 12 minutes

6 for the fire to go to its peak.  And then it spreads

7 to trays.

8 Well if you follow the Appendix M

9 methodology in 1650 your assumed fire happens at time

10 zero after the event has occurred.  So you already

11 will have trays ignited at time zero.  And you're

12 going to lead to your high energy arc fault maximum

13 peak ZOI, zone of influence.  Or, if there's a hot gas

14 layer that, you know, results in full-room damage,

15 that's happening even quicker with the fire PRAs as we

16 model them.

17 On the flip side, we've got the longest

18 fire durations of any bin working against us.  And now

19 we've got the quickest fires happening, the longest

20 duration.  So that's why these fires were brought to

21 the forefront here in FAQ to try to address that and

22 prove the probability of these fires happening.

23 So the key -- the key things we've found

24 when we were looking through the data -- there's only

25 -- there were only eight events in 2169 I believe. 
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1 Yes.  So the average time there -- sorry to keep

2 flipping back and forth.  But the average time was 75

3 minutes to suppression.  So put that in perspective

4 with the time of damage.  We're well -- well beyond

5 full-room burner -- or peak CUI.

6 But what we saw is there was a bit time

7 delay between when the reported time in the field was

8 actually fed to the control room operators, or when --

9 when the event was declared complete.  And some of

10 that had to do with, obviously, the energizing

11 equipment.  Or -- or the hesitancy or the reluctance

12 of the fire brigade to maybe put, you know, fire water

13 on the -- on the event -- on the energized equipment.

14 And that may have been, you know, due to

15 direction from Operations or -- or whatever the reason

16 might be.  So that's why -- that's the main reason why

17 we're seeing the longer times.  But in all cases we --

18 when we reviewed the data it seemed that the fire

19 event was under control.  There weren't fire -- there

20 wasn't fires propagating to trays or leading to, you

21 know, full-room damage.  So that's why we took a

22 closer look here.

23 There were basically -- five of the eight

24 events that really made the biggest difference.  I

25 think three of them we actually reviewed and felt that
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1 the -- the appropriate time was -- was already in the

2 curve.  So those we left as is.

3 But these are the few here that -- that

4 really saw the biggest improvements.  We went from,

5 you know, the first one here 59 to 46, second one 136

6 to 80, the next one about a half -- 50-percent

7 reduction from 70 to 35.  The middle one here the

8 second-to-last one was the biggest improvement.  It

9 looked like the fire definitely was under control at

10 31 minutes.  But there was just a lot of confusion in

11 -- in declaring the event over, so that's the time in

12 2169 is 154.  But, you know, we felt 31 was more

13 appropriate.

14 So we are seeing some pretty good

15 improvement by spending -- you know, pouring through

16 these fire event reports.  And there's a lot of

17 information in there.  But that's what we've found, so

18 --

19 The other interesting thing we've -- we

20 discovered is, you know, there's two events that are

21 bus duct fires.  And in the fire ignition frequency

22 they're binned as high energy arc faults.  I think

23 they're binned 16.2 or -- or whatever the -- the bus

24 duct fire event is.  However, when you look at the

25 suppression data they're binned together with the
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1 electrical fires.

2 So we put the -- we took those out of the

3 high energy arc fault -- sorry, we took those out of

4 the electrical fire bin for suppression, moved it into

5 the high energy arc fault bin.  And those are these

6 two events here.  They happened -- one is an iso-

7 phased bus duct.  One is a bus bar connecting the main

8 aux transformer.  So we did find one -- one other

9 event also that appeared to be appropriate for the

10 suppression curve.  And that was added to this effort

11 as well.

12 So I will say that bus duct happens to be

13 one of the comments that's unresolved at this point. 

14 I think there's a question whether, you know, whether

15 or not it does belong with high energy arc faults even

16 though the ignition frequency has it there, does it

17 really -- did that fire event really exhibit the same

18 characteristics and challenges of what the fire

19 brigade would -- or the plant personnel responding

20 would have faced similar to the other high energy arc

21 faults.

22 So what we've done -- what I've done here

23 is I've got the table with 6050, 2169 -- and then with

24 and without bus ducts.  So with -- with the bus ducts

25 included our population increases to 11 events and the
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1 average time reduces to 35 from 75.  So that's greater

2 than 50-percent improvement.  And we get more than a

3 factor of two increase on the suppression rate.

4 If we happen to take those two bus duct

5 fires out, we lose two events.  We get an average time

6 up to 41.  Still an improvement over 2169, but we lost

7 those two events -- which had pretty favorable

8 durations.  So we go up to only 0.024.

9 So, you know, we've talked -- a couple of

10 people have talked about the international data -- the

11 OECD report -- which is the Organization of Economic

12 Cooperation and Development issued a report, I

13 believe, last year.  They catalogued, you know, 40 or

14 so events internationally including some U.S. events. 

15 And that had -- low and behold it had suppression data

16 in there.

17 So we took a look at that and to see how

18 does the U.S. data stack up with the international

19 data?  And that data showed that, you know, the

20 average duration of HEAF events outside the U.S. was

21 about 31 minutes.  So that's in line with what we saw

22 after the correction -- or, after the revisitation of

23 these events -- we are in the half-hour range, not out

24 to 75 minutes.  When we brought the U.S. events in the

25 whole global world average, I guess, is 32.7.
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1 So we've got 35 or 41 if we go to the bus

2 ducts -- without the bus ducts.  So we thought we are

3 in line.  This -- this FAQ, or the work that went into

4 this FAQ does bring the suppression probability, or

5 the duration data, in line with what the -- what we

6 are seeing internationally.  So that was a good thing.

7 So this is just a summary of what the

8 table might look like.  This is the summary table that

9 you see in 2169.  Basically there would be three

10 changes.  There would be the electrical fires.  They

11 lost two fires.  It got moved over to the high energy

12 arc fault.  So you got a slight increase over there. 

13 But a good benefit on the high energy arc faults.

14 There's an alternate approach that's not

15 part of the FAQ.  And we -- it was brought up -- I

16 think we had a public meeting maybe two months ago

17 where we were talking about the comments for this FAQ. 

18 And some of the -- one of -- this -- the concept of

19 this approach is really, you know, at the point where

20 this is no longer a high energy arc fault event that

21 we are modeling in the fire PRAs, it becomes a tray

22 fire event because we are modeling the ensuing fire.

23 And so if that is in fact what we are

24 trying to model on the PRAs, then to use the high

25 energy arc fault data does not seem to be, you know,
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1 necessarily appropriate.  So this -- this method -- or

2 the concept of this method would be to, you know,

3 change the -- you know, at some point in time -- maybe

4 it is 20 minutes -- use the non-suppression factor for

5 cable tray fires.  Or maybe the electrical cabinet. 

6 Because that's how that's being modeled.  And that

7 would provide an improvement as well -- and possibly 

8 more in line with reality.  Because in reality if

9 there's ever -- you know, the reason for these long

10 durations of high energy arc fault seems to be the

11 hesitation to apply, you know, water or -- onto the

12 energized equipment.

13 If what we are modeling with fire PRAs is

14 that actually the cable tray fires, then that's a

15 different type of fire.  So it might be appropriate to

16 split that up.  So this is just a conclusion slide. 

17 Pretty much summarizes the change.  The status of the

18 FAQ, as I said, I think there's -- there was about

19 five comments.  I think most of them were pretty minor

20 except that one bus duct.

21 So I am trying -- I think the action was

22 -- you know, the NRC, EPRI and maybe the NEI Task

23 Force members are going to take a look at those and

24 decide.  You know, one suggestion was do we make a new

25 bin for bus duct fires.  So that's a possibility.  It
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1 would be a pretty small population of fires, though. 

2 And then we'd have to develop a -- well, I guess we

3 already have a frequency for that.  So -

4 And I think Nick Melly was actually the

5 one that provided the comments.  But I don't know if

6 anyone else had additional comments or questions.

7 (Pause.)

8 MR. MUSSATTI:  Very energetic this

9 afternoon here.  Your ruined it -- yes.  It's all

10 Keith's part.  Yes.  No questions?

11 MR. HYSLOP:  I've got one comment.  I know

12 that the previous presenter, not Kiang, but the other

13 fellow.  On the HEAF, it turns out -- yes, hello,

14 thank you.  On the HEAF, even 6850 recognized that all

15 HEAF events don't meet the criteria for the model.  So

16 there are lots of events that weren't counted in the

17 frequency.

18 So there's -- there's the HEAF ones that

19 are counted that, where the reviewers had more

20 confidence that they would potentially reach the

21 damage model.  And there were ones that weren't.  And

22 all those are in Appendix M.  Just for your

23 information.  That's it.

24 MR. HAMBURGER:  I have a comment on the

25 webinar from Nick Melly.  He said one important note
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1 for the international database is that the data

2 includes HEAF events on catastrophic transformer

3 events that typically have automatic suppression.  So

4 just passing it along.

5 MS. LINDEMAN:  I think we took -- we

6 addressed that in the FAQ, Mark.  I am not sure if you

7 want to comment, but if something is -- if a fire

8 suppressed the automatic suppression it's not counted

9 in the manual suppression data.  So -- not -- not

10 applicable.

11 MR. SIU:  Nathan Siu.  Ashley, did the

12 data include the Onagawa event?  Which had the huge

13 amounts of smoke and they couldn't even see where the

14 fire was?

15 MS. LINDEMAN:  I believe the international

16 data did look at the Onagawa event.  So --

17 (Pause.)

18 MR. MUSSATTI:  Okay, well why don't we

19 move on to Rob's presentation then?

20 (Pause.)

21 MR. CAVEDO:  Okay, this is also one that's

22 farther along.  I think we're on our -- oh, I am Rob

23 Cavedo and I am here to talk about FAQ 16-011, bulk

24 cable tray ignition.  And this is one that -- a method

25 that is further along than some of the other methods
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1 because it is an FAQ and we are on our second round of

2 comments I guess.  We've sent comments back and we are

3 awaiting a reply on our comments.

4 The original approach at least outlined in

5 6850 is that conservatively -- and they state clearly

6 that it is conservative -- that you assume when the

7 damage temperature for cables you assume that the

8 cables are ignited.  So it's recognized that clearly

9 there should be a higher ignition threshold where the

10 cables will contribute significantly to the fire than

11 the damage threshold.

12 And here's an example of the modeling of

13 that conservatism.  So if you look at the heat release

14 rate generate for trays.  And you look at a cabinet

15 that's six-feet tall with -- the first tray is a foot

16 above the cabinet.  And then, you know, you use the --

17 the vent location below to assume where the source is. 

18 You can generate a 1.2 megawatt fire in twenty

19 minutes.  And that will occur basically 3.7 percent of

20 the time.

21 So if you look at the severity factors,

22 the non-suppression likelihoods, you get a -- a very

23 high fraction of the time when you're damaging,

24 igniting and contributing that to the whole-room loss

25 scenario.  So that's what the calculation there below
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1 shows.

2 It says here is the fraction of the time

3 that the fire is contained within the cabinet.  Here

4 is where you damage that tray stacks.  So that's the

5 -- the whole vertical column that includes damage

6 along all the tray stacks.  But then, because you are

7 generating so much energy, you generate a hot gas

8 layer and you lose the whole room at that frequency

9 that's at the bottom.

10 So there were a few wise sites that

11 instead of using ignition and damage at the same time

12 they said that, well, we are going to use flame tip

13 for damaging of the trays.  And if you take typical

14 temperatures that are around a nuclear power plant

15 from the Control Room to the MSIV Room, you'll notice

16 that that equates to when you back calculate the --

17 the flame temperature equation to the temperatures at

18 the site and what the flame tip temperature is you get

19 temperatures that are in the 470 to 500-plus degree

20 range.  So that has already been approved by you all

21 at several sites already.

22 So we thought that this FAQ would be good

23 to get out to the industry and get the timely approval

24 on this approach that is already being used at several

25 sites.  So we proposed a revised table which would
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1 have a criteria for cable ignition different than

2 cable damage.  And since we wanted to open the range

3 to the fire modeling tools, instead of just the

4 simplistic flame tip, we wanted to equate that to a

5 temperature and then use the equivalent radiant heat

6 for that flame temperature.  So it's -- it's based on

7 the -- the inputs and the insights that are described

8 below.

9 And if that's done, then you actually see

10 that you get a marked improvement in the likelihood of

11 getting a hot gas layer.  Now as far as damage to the

12 tray stack, of course that frequency doesn't change. 

13 You're just basically taking -- if you look at the

14 whole room loss, that's getting reduced by that

15 factor.  And then that frequency is now moving over to

16 the tray stack laws.  So it's a -- it's a slight

17 distribution of frequency eliminating the hot gas

18 layer.  And you're getting about a factor of three

19 reduction in the whole room burn loss by doing this in

20 this particular example.  And of course, it is going

21 to vary based on tray configuration and cabinet

22 configuration.

23 Well, this not only benefits our fire

24 numbers in general.  But for those sites that have

25 transitioned to NFPA 805, we have to -- as
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1 modifications are done we have to evaluate the risk

2 impact of that modification.  And if you evaluate the

3 risk impact of a modification and you only have to

4 look at the cabinet itself being lost and a tray stack

5 being lost -- and, you know, whatever conduits are in

6 the plume or anything else -- that's a much simpler

7 evaluation than having to develop growth models and

8 see what the likelihood is and evaluating the

9 likelihood of the whole area being lost.

10 So it actually reduces the amount of

11 effort that it takes to do modification evaluations. 

12 And it also allows for screening approaches if you

13 have trays that are farther away, then you know you

14 only have to look at damage because the zone of

15 influence to get to that 500-degree damage point to

16 actually ignite the cables and have them contribute to

17 the loss of the whole room is a much smaller ZOI.  So

18 it really simplifies the evaluation.

19 And we've had to do some considerably

20 expensive evaluations because we don't have this in

21 place for some modifications where it would have been

22 much simpler if we could have just done the additional

23 ignition source and the tray stack instead of having

24 to develop propagation scenarios and growth models

25 along the trays.  So it would provide us a day-to-day
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1 savings the minute that this is approved.  Any

2 questions?

3 (Pause.)

4 MR. METZGER:  As you know, we did already

5 look at this -- or, we are continuing to look at this,

6 I guess.  An update from when we last spoke.  As far

7 as -- there's a bit of a -- a nuance in the regulatory

8 precedent that you guys cited.  We did go back -- we

9 have since gone back and look at those.

10 And we notice there was a little bit of a

11 disconnect between what was reviewed or proved -- or

12 documented, I should say, versus what's in this FAQ. 

13 And you mentioned it now, which is that the -- what

14 was previously approved was this use of flame tip

15 temperature.  What is documented doesn't really

16 specify what that temperature was in those previous

17 approvals.  So to connect those dots would be helpful

18 in the FAQ.

19 So if -- if you -- if you want to say,

20 well, this method was used somewhere and it was tied

21 to what the flame temperature was.  The flame

22 temperature is typically 500 degrees, for instance. 

23 That's why we're not doing this here.  So just for

24 comment that we should connect those two in the FAQ. 

25 The last version we saw didn't make that connection
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1 completely.  So -- but, I mean, it makes sense.

2 MR. CAVEDO:  Yes, the -- and I am going to

3 mispronounce this -- the Heskestad equation, it --

4 it's essentially 460 over the ambient.  I mean,

5 there's going to be some variation in it, you know,

6 462, 465 -- those kind of things.  But the minimum is

7 that plus the ambient.  And so it's -- it's going to

8 be -- that's why I gave this chart here to show you

9 the -- the temperature range.  But if that would move

10 it forward we would be happy to add that to the FAQ.

11 MR. METZGER:  Yes, and like I said this is

12 -- this is more of a documentation type of process

13 issue as opposed to the technical basis, so to speak. 

14 From our standpoint we have to connect those dots, so.

15 MR. JOGLAR:  Francisco Joglar from Jensen-

16 Hughes.  So the way I am understanding your comment,

17 it's -- for example if in the FAQ we said you need

18 flame impingement and the table is identifying a

19 temperature, we just have to connect the dots say this

20 flame impingement is consistent with this temperature

21 that we are assuming for the flames?

22 MR. METZGER:  Right, to -- yes.  Yes.

23 MR. JOGLAR:  Almost an editorial comment.

24 MR. METZGER:  Yes, that's what I am

25 saying.  It's a documentation challenge here.  You
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1 know, we are aware of the regulatory precedent --

2 familiar with it.  We went back and looked at it since

3 we last discussed this.  And that is one of the -- the

4 comments we were -- we would have going forward.  It

5 is an -- primarily an editorial change in nature.

6 Some information was in the -- the

7 previous approvals that is not in the FAQ.

8 MR. JOGLAR:  From you -- what you recall,

9 all the other technical comments we have resolved?

10 MR. METZGER:  Well, there's still a couple

11 others.  I think we discussed them before.  I don't

12 know where -- where we stand on them.  For instance,

13 there is some recent testing that Research conducted. 

14 We would still like to discuss that further with you

15 guys as far as -- you know, admittedly, you guys

16 haven't seen that.  So we'd like to get that

17 considered as part of this.

18 It's obviously on our end to try to get

19 you that information.  So that still stands and we --

20 we discussed that before, too.  I think we mentioned

21 that there was some recent testing done that provides

22 some additional data -- test data on damage and

23 ignition criteria in different applications related to

24 this.

25 MR. CAVEDO:  And in the last round of

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

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



171

1 responses that we sent to you we did discuss that. 

2 And -- because that appeared to support our position

3 further.

4 MR. METZGER:  That might be just another

5 piece of information -- data-based information we

6 could get into the FAQ for completeness.  One other

7 comment, or I guess a question, was in this -- when

8 you were talking at the end about how this method

9 translates into reduced ZOIs and stuff with the four-

10 foot and eight-foot difference -- did you guys -- when

11 you tested this method, or you trialed it -- whatever

12 -- whatever you did with it -- did you use the revised

13 heat release rates as well when doing that?

14 MR. CAVEDO:  Well, the -- as we will

15 probably discuss when we get to the industry results,

16 you will find that everybody has not transitioned to

17 all methods.  So we used the models that were

18 available to apply each of these methods to gain

19 results.  And sometimes the application of these

20 approaches varied.  So we will have to mention that as

21 well.

22 But yes, if -- if -- if you're referring

23 to, like, RACHELLE-FIRE for the improved distribution

24 -- if that was being used at that site then that got

25 the -- more -- bigger improvement than you would see
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1 if you didn't because that -- that does change the

2 heat release rate distribution.  But -

3 MR. METZGER:  I was just curious if the

4 example you showed had done that or not.

5 MR. CAVEDO:  Yes, I only did this -- just

6 a RACHELLE-FIRE example.

7 MR. JOGLAR:  But that -- Brian, that's a

8 good comment if -- I am not sure if -- I haven't read

9 the FAQs and the brief.  You are mentioning specific

10 distances in the FAQ.  We may need to qualify that --

11 that just depends on whatever heat release rate you

12 are using and -- and not tie the FAQ to a number that

13 may use a heat release rate that is not the latest --

14 or just make it general.

15 MR. CAVEDO:  Yes, they -- and that -- that

16 is how the FAQ is.  I -- this is just an example

17 because the -- the way this effort had broken down is

18 we presented the benefit presentations, which we are

19 giving now, and then we took -- well, the approaches

20 we were going to use in those benefit presentations

21 and applied them to our specific units to give you the

22 results, which you will be getting next.

23 So this is just an example of the benefits

24 for a cabinet.  And those examples are applied to see

25 what the benefit is to the different units.  So with
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1 -- the FAQ itself just talks about what the damage

2 thresholds are.  It doesn't mention distances or

3 anything like that.

4 Not damage -- ignition thresholds.  So

5 bulk cable ignition thresholds.

6 MR. MUSSATTI:  Anything from the webinar?

7 (No audible response.)

8 MR. MUSSATTI:  Anything else in the room?

9 (No audible response.)

10 MR. MUSSATTI:  Well I know Rob spoiled the

11 surprise by telling you what was coming next.  It was

12 going to be the conclusions of all this.  But that

13 would be who?  Is this Usama?

14 MR. FARRADJ:  So this -- this subject is

15 a further discussion.  Actually Mark touched on this

16 a little bit in the HEAF discussion.  But it's

17 attempting to address some possible methods for

18 evaluating transition between NSP curves.  Mark talked

19 about HEAF fire turning into essentially a cable

20 spread-type fire.  But what I am going to talk about

21 here is other potential fires transitioning to a cable

22 fire -- specifically cable -- electrical cabinet-type

23 fire.

24 So the issue is that we have scenarios

25 with intervening cable tray combustibles.  The impact
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1 of those results in spread along the cables.  We will

2 review the Lambda values, the non-suppression

3 probability rate values as a point of comparison.  And

4 then with that develop a potential approach for

5 transitioning from one NSP to another -- defining a

6 time frame and the factors that are going to be

7 suggested for use.

8 And again, this is for use in the

9 sensitivity evaluations that we will discuss tomorrow. 

10 So the -- the basic idea is that with electrical

11 cabinet fires, with other ignition sources that impact

12 cable trays, at a certain point in time -- especially

13 for electrical cabinet fires which have a time frame

14 where the heat release rate decays -- the cable tray

15 fire can become the governing fire input into the

16 room.

17 And using the same non-suppression

18 probability as the ignition source when the fire is

19 really no longer influenced so much by the ignition

20 source and it's being influenced by the spread of the

21 fire along the trays is an area where we felt that

22 there was some potential benefit from removing

23 conservatism and gaining some additional realism.

24 So as -- as indicated here there are

25 scenarios where transients come into play in this --
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1 in this area where the transients will impinge on

2 intervening combustible trays.  But given where we are

3 today with transient fires not necessarily having a

4 decay phase, we address this only in the context of

5 electrical cabinets.

6 I think the potential exists for

7 addressing it with transients and looking at a

8 burnout-type time frame for a transient fire.  But for

9 -- for the purpose of this discussion we are focused

10 on electrical cabinet fires.

11 So the current Lambda values -- I mean,

12 suppression-rated values that have been used --

13 there's two sets of values specified here.  The middle

14 column is NUREG 6850, Supplement 1.  Those have been

15 revised, updated in NUREG 2169.  So the three sets of

16 numbers are the numbers associated with electrical

17 fires, with cable fires and I have also shown the

18 transient fire numbers.

19 All of those numbers were slightly worse

20 in NUREG 2169 than they were in NUREG 6850, Supplement

21 1.  But if you compare the electrical fire mean

22 suppression rate, the 0.098 value to the cable fire

23 value, 0.138, the higher value means that there is a

24 higher probability of suppression earlier in the

25 scenario.  So the cable fire gets a better value in
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1 terms of the potential to be able to suppress the fire

2 than the electrical cabinet alone does.  And that's

3 the purpose of this discussion is to evaluate and

4 discuss the possibility of transitioning between those

5 two.

6 This curve shows those non-suppression

7 probability curves.  The upper curve is the electrical

8 non-suppression probability.  The lower curve is the

9 cable non-suppression probability. And what is being

10 suggested here is that at 20 minutes when the

11 electrical cabinet fire begins to decay, that we

12 transition from the non-suppression rate of the

13 electrical cabinet to a non-suppression rate of the

14 cable fire.

15 And so what you see is that the two curves

16 -- the gray curve deviates, or becomes lower than the

17 electrical cabinet curve at 20 minutes.  And it

18 anchors to that point -- to the value at the 20-minute

19 point, and the two curves -- the gray curve and the

20 blue curve are parallel at that point, meaning the

21 suppression rate is now the cable suppression rate.

22 And so this -- this is a suggested

23 approach to try to better model the fire subsequent to

24 the initial cabinet fire.  And it potentially

25 extrapolates behind -- beyond that as Mark indicated
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1 for HEAF fires and possibly for other fire scenarios. 

2 So the -- the basic approach here is to take credit

3 for this transition, incorporate that transition at

4 the 20-minute mark for the electrical cabinet fires.

5 And in doing that -- especially where

6 there are zones where they are hot gas layer driven --

7 where the time frame associated with development of

8 the hot gas layer and the potential for suppressing

9 the fire from the cable trays, post cabinet fire --

10 post 20-minute cabinet fire time frame, we think that

11 there would be some benefit gained by using the curve

12 that is associated with the -- the characteristics of

13 the fire after that initial fire phase -- initial

14 cabinet fire phase.  And that in doing this we should

15 be able to gain some benefit and reduce some of the

16 conservatism in the current curves at that time frame. 

17 Any questions?

18 Yes, Harold.

19 MR. STILES:  It's Harold from Duke Energy. 

20 So I saw you were going after 20 minutes, what if --

21 what we do if we do extend the cabinet growth fire to

22 24 minutes?  So, would you change that 20 minutes to

23 something else?

24 MR. FARRADJ: I think we would have to look

25 at what -- how we combine the two approaches.  Yes, I
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1 think -- I mean, we obviously can't use a 20-minute

2 time frame if we are going to stick with a -- a longer

3 time frame at some point in time.

4 But -- but there are a couple of

5 perspectives to it in the discussion earlier on

6 increasing that time frame.  We also put that in the

7 context of the pre-growth phase of the fire.  If you

8 -- if you put the -- the 12 minutes on the front end

9 as your pre-growth phase, that you could still apply

10 this approach with these numbers, but you would get --

11 gain 12 minutes on the front end in a pre-growth

12 phase.  So it depends on how we decide to approach the

13 -- the other method that we discussed earlier.

14 MR. HYSLOP:  Hello, J.S. Hyslop.  I may

15 have missed this in your presentation, but the cable

16 non-suppression -- what is that based on?

17 MR. FARRADJ:  That's an existing non-

18 suppression rate in the curves.  It's based on cable

19 fires.

20 MR. HYSLOP:  Oh.  Self-ignited cable

21 fires?

22 MR. FARRADJ:  I believe it -- I believe

23 some of the inputs were associated with self-igniting

24 cable fires.

25 MR. HYSLOP:  That's why it's called cable
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1 runs, right?  Yes, I think those are self-igniting

2 cable fires.  I' not  I'm not sure that that

3 represents what you're trying to represent.  I am just

4 not sure.  I would need to talk to a fire protection

5 engineer.

6 MR. FARRADJ:  Yes, and I think -- I think

7 the -- the concept here is that once the fire is

8 primarily driven by the spread of the fire along the

9 cable, then it starts to look like the -- a cable-only

10 fire.

11 MR. SIU:  Nathan Siu, Research.  It sounds

12 like you're -- right now you're stuck with one of two

13 models, a cable fire or an electrical fire.  And so

14 you're hypothesizing that gee, if this things go long

15 enough, then the electrical -- the -- the ignition

16 doesn't matter if you're in a cable fire.

17 That sounds testable, I guess.  I don't

18 know if the operational data would allow you to just

19 look at that third category -- fires that started in

20 the cabinet and propagated to a tray.  I don't know

21 how many events actually occurred that way and whether

22 you have special data.

23 MR. FARRADJ:  Well, but I think what we

24 are talking about here is a non-suppression type term. 

25 I am not sure --
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1 MR. SIU:  I understand but the --

2 MR. FARRADJ:  How you would test that.

3 MR. SIU:  The -- the physics of what is

4 happening here -- again, it sounds like you're saying

5 basically a passing point and it doesn't matter what

6 started that fire.  And that sounds like something

7 that could be investigated to see if that hypothesis

8 is correct or not.

9 MR. MUSSATTI:  Okay, well every body's

10 coffee break that is coming up is a function of the

11 number of comments we still have to go before we go to

12 the break.  We are running ahead of schedule here a

13 little bit.  It is a minute or two after 2:00.  Excuse

14 me.  And we were planning on taking the break between

15 2:15 and 3:00.

16 If we don't have any more questions now

17 what I suggest we do is take a break now and give you

18 guys a bonus for being efficient.  And meet back here

19 at 20-minutes after 2:00 to pick up with the afternoon

20 session.  Is that agreeable?  Okay.

21 MR. CASTO:  And one more thing, this -

22 MR. MUSSATTI:  We haven't skipped

23 anything, have we?  Or do you want to skip the break? 

24 I think we need coffee after all these rousing

25 discussions.
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1 MR. CASTO:  One more thing -- the elevator

2 is now working again.  I know a lot of people came

3 down the scenic route.  But at least right before we

4 started the elevator was fixed.  So if you want to go

5 up that way, then you can do that.

6 MR. MUSSATTI:  And the Starbucks is still

7 open for anybody that's interested.

8 (Whereupon, the above-entitled matter went

9 off the record at 2:04 p.m. and resumed at 2:21 p.m.)

10 MR. MUSSATTI:  This is the final session

11 for the day.  And when we get done with this, we'll do

12 a little wrap-up at the end with some previews of

13 coming attractions for tomorrow.  And then we'll

14 adjourn for the day, so that people can decompress,

15 get a decent meal, and a decent night's sleep, if

16 you've been on an airplane.  

17 So let's start right away with Jason.

18 MR. FLOYD:  Okay.  Thank you.  So

19 Francisco mentioned in his talk this morning we have

20 a number of efforts ongoing with EPRI.  One of these

21 is looking at obstructed radiation and the zone of

22 influence for that.

23 And what we mean by that is we're talking

24 now about fires inside of electrical cabinets.  I

25 mean, right now there is no real guidance on how to
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1 treat the radiant heat from a fire inside of the

2 cabinet to a target outside of the cabinet.  And

3 basically what we wind up doing now is either we say,

4 okay, we pretend the cabinet is not there and apply

5 either the point source model, the solid flame model,

6 and then, you know, compute the zone of influence

7 based on that.

8 But if we think about what's actually

9 happening, right, you have -- we have a flame, you

10 have some intervening material, you know, the steel

11 cabinet wall, and the target is on the other side of

12 this.  And the reality is, right, one, it takes that

13 steel some temperature to heat up, and it's never

14 going to heat up as hot as the flame is, right,

15 because thermodynamically that's not possible, right? 

16 It has to be somewhere between the ambient temperature

17 and the flame temperature.  Otherwise, you're not

18 going to be transmitting heat across the surface.

19 So if you just do a quick, simple energy

20 balance, assuming that you have, you know, a typical

21 flame temperature, you know, say 900 C on the inside

22 of the cabinet, and an internal -- external

23 temperature of 25 C, you know, you get to that steel

24 temperature is like 700 C.

25 From a radiation point of view, that's a
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1 huge difference, right, because radiant heat transfers

2 temperature to the fourth power.  So, you know, sort

3 of assuming that we've got the solid flame or point

4 source model, we're really over-conservative in terms

5 of the ZOI for something -- for fire that is totally

6 confined inside of the electrical cabinet.

7 And this is sort of bound out by some test

8 data, so the plot on the bottom left here, it's a

9 heptane spray fire against a steel bulkhead on the ex-

10 USS Shadwell.  So this is the Navy's test -- fire test

11 platform that was -- what's now being cut apart in

12 Mobile Bay.

13 Some of this was -- this was like a three-

14 eighths-inch-thick steel bulkhead with two heptane

15 nozzles.  This was heptane spray fire that's about,

16 you know, 10 or 12 feet across, and, you know, deck to

17 overhead.  And, you know, the temperature that is

18 eventually reached, you know, it's about -- you know,

19 the average temperature across the bulkhead winds up

20 being about 700 C, and this is with a solid thick

21 sheet of flame covering, you know, the bulkhead.  So

22 you can really see that.  You know, there is, you

23 know, some credit that we should be taking in terms

24 of, you know, this intervening material.

25 So one thing to sort of think about, you
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1 know, was, you know, how can we go about modeling

2 fires in electrical cabinets?  And, you know, there

3 are really sort of two canonical cases we need to

4 consider, right?  One is, you know, an open cabinet,

5 either the door is open or the ventilation is like an

6 expanded metal mesh.  You know, so you can actually

7 see the fire inside the cabinet, you know, from

8 somebody standing outside the cabinet.  

9 And so in that case this looks pretty easy

10 to do, right?  I mean, you define the steel walls, and

11 you have one wall on this thing.  You know, easy to do

12 in a CFD model.

13 You know, the other sort of canonical

14 cabinet situation is we have a cabinet with louvers,

15 right?  We have louvers that are punched out.  So when

16 you look at the cabinet, you don't see the interior of

17 the cabinet, you know, because the -- you know, the

18 vents are hidden by the louvers.

19 So in this case we can think about, well,

20 you know, we could go in the model and we could, you

21 know, make, you know, one-grid-cell-wide openings into

22 the cabinet.  But this doesn't really attenuate the

23 radiation, and we're not going to be resolving the

24 correct flow through the louvers.  So we need to do

25 something else.
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1 Unfortunately, in the most recent version

2 of FDS, we've added the ability to define leakage

3 paths using, you know, HVAC subroutines within FDS. 

4 That is, we can define basically one grid cell, you

5 know, thick HVAC passive vents, you know, going up the

6 cabinet.  So in this case, you have the steel cabinet

7 wall present there in terms of attenuating the

8 radiation, but from the hydrodynamic solver there is

9 a flow area present for flow to go from the cabinet. 

10 And the two images, you know, that you see

11 here on the upper right, you're looking at temperature

12 and velocity vector.  So you can see that we've got

13 flow coming out from the top of the cabinet through

14 these vents, and on the bottom right we're seeing, you

15 know, cabinet surface temperature.  

16 So you can see, you know, where the flow

17 is coming out, you know, the steel temperature is hot,

18 reflecting that hot gas plume escaping.

19 And so this is what, you know, we started

20 doing is modeling a very large number of simulations

21 of, you know, cabinets with an open face, or cabinets

22 with a face that was louvered.  And for the louvered

23 face we had the top quarter and the bottom quarter of

24 the cabinet with the louver.

25 And so what you're seeing here is just a
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1 depiction of what those cabinets look like, and the

2 green dots represent we had measurement points to

3 measure, you know, radiation.

4 And so if we plot what FDS predicts the

5 zone of influence being, you know, either, you know,

6 the six or 11 kilowatts per meter squared radiant heat

7 flux versus what you would get out of using the FDTs,

8 the solid flame model, what you can see is that for

9 the open face, so in this case the north would be the

10 face that's vented, and south would be the opposite

11 face, and east-west would be the two side faces.

12 Now, for the face that's vented, we get

13 results that are, you know, somewhat similar to the

14 zone of influence.  And, okay, that make sense, right? 

15 You've got the hot gasses coming out, or if the face

16 is actually not present in the case of an open

17 cabinet, you know, we kind of expect this result.

18 But for the other faces, we see that in

19 general there is a much lower ZOI, and in a lot of

20 cases there is no zone of influence outside of the

21 cabinet.  So, and those would be the cases which are

22 on the zero Y-axis.  That is, there is no zone of

23 influence outside the cabinet.  You just consider the

24 FDS prediction to be zero.

25 So that is -- there is a large number of
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1 fire sizes, right?  There is just no possibility in

2 that cabinet wall hot enough to radiate enough heat to

3 damage a target outside the cabinet.

4 MS. DeJOSEPH:  Jason, can you -- what was

5 the open side, the louver side?

6 MR. FLOYD:  North.  North is open. 

7 So why don't we look at this sort of one

8 step further.  We know, right, that at these threshold

9 exposures we're looking at, you know, the Appendix H

10 tables in 68.50.  But it takes 19 minutes to damage a

11 target, right, if you're just exactly at that

12 threshold of six or 11 kilowatts per meter squared.

13 But our cabinet heat release rate profile,

14 you know, as it currently stands, right, we have this

15 12-minute growth period and eight-minute steady state,

16 and then a decay period, right, that 19 minutes is

17 larger than that steady state period.  So that means

18 what we really need to do is to get that cabinet

19 radiating at sort of a higher average exposure, so

20 that when we sort of integrate over, you know, this

21 19-minute window we can damage the cable.

22 So we looked at doing two -- you know, two

23 viewpoints on looking at cabinets -- one where you

24 just had a simple threshold disclosure, can we reach

25 six or 11; and one where we looked at the time-
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1 dependent exposure and doing the cable the damage

2 model, just seeing if we could damage cables.

3 So out of this comes basically two, you

4 know, approaches for using this in terms of doing a

5 PRA.  So one is, right, screening additional targets. 

6 So here, right, the blue box represents electrical

7 cabinet.  The red box would represent the zone of

8 influence as we predict from using the FDTs.  And this

9 dashed line would now be this reduced zone of

10 influence on the unvented faces that we would get from

11 the FDS analysis.  

12 And then from this we can build tables of,

13 you know, is it thermal classic, open or closed, what

14 type of fuel loading, and determine, you know, what's

15 the reduction in ZOI we get as a function of the type

16 of cabinet, and it's fuel loading.

17 And one of the things that we notice is

18 that if you're in a very low fuel loading case, you

19 never see zone of influence outside of the cabinet,

20 and this really reinforces the early discussion on

21 cabinet-to-cabinet fire spread, right, where we said

22 that in very low cases where you're trying to spread

23 fire, well, here's why.  You just can't get the walls

24 hot enough to damage cables outside the cabinet.  So

25 that sort of really reinforces, you know, that other
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1 conclusion that was seen.

2 The second method is looking at a

3 reduction in severity factor for an exposure.  So,

4 again, the blue box, right, is an electrical cabinet,

5 and now we have three cables here that are present,

6 right?  So the red cable we've screened already,

7 right, because that's now outside our new reduced box. 

8 But now we have two other cables, this orange cable

9 and this purple cable.

10 So what we can do is we can take, right,

11 our, you know, electrical cabinet heat release rate,

12 you know, gamma distribution, right?  And if we're

13 using the FDTs, we could compute, okay, there is some

14 severity factor, you know, some fire size below which

15 we're not going to have the ZOI reach that cable.

16 So in the case of the orange cable that's

17 further away, right, we see that -- that little orange

18 area for the purple cable is closer.  Obviously, the

19 FDT ZOI, now we're going to get a larger severity

20 factor, more fires would threaten that cable.  But we

21 know from the FDS analysis that there is some minimum

22 fire size required to damage outside the cabinet.  

23 So we can get a reduction in severity

24 factor for those cases where you have a cable that's

25 somewhat close to the cabinet.  It may be that, you
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1 know, the severity factor you get just from the FDTs

2 is larger than the severity factor you get just from

3 the cabinet analysis, and then we can -- you know, you

4 pick the -- you know, the limiting of the two.

5 So in the case of the cable far away, we'd

6 stick with sort of the standard severity factor.  In

7 the case of the cable really close, we'd use a cabinet

8 severity factor.  And, again, we can generate tables

9 of what those look like on, you know, the basis of,

10 you know, what's the cable type, is the cabinet open

11 or closed, what's the fuel load, the cabinet size, et

12 cetera. 

13 And, again, with the -- you know, with the

14 very low fuels, you know, there is no severity factor. 

15 You just can't damage a cable outside of the cabinet

16 for the very low fuel loads.

17 And that concludes this.  So if anyone has

18 any questions?  

19 MR. JOGLAR:  So this is more of a comment. 

20 This FDS research is something that started a while

21 ago, even with an FAQ on sensitive electronics, that

22 we started using FDS to solve some problems.  Then it

23 has moved to understanding one corner, and then we did

24 the obstructed flow, and now we are working on

25 radiation.
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1 So the big picture is that we started, you

2 know, from -- even before, in 68.55 with the zone of

3 influence of cabinets -- of fires outside the cabinet. 

4 And now you can see that we went from that crude

5 representation, very conservative, to understanding

6 what happens with the fires inside panels.  

7 And each of those, you know, may impact

8 more or less the PRA, right?  We have many more

9 scenarios influenced by the plume, by radiation, but

10 there are always applications when this will help,

11 right, depending on what cabinet is the focus.

12 I have seen -- I can think of applications

13 for some of the sensitive electronics using the FAQs,

14 some critical targets near a cabinet.  So you can see

15 that we have tried to refine something that from five

16 days was very crude to something now dealing with

17 radiation, which gets somewhat complex.  So if you put

18 it all together, it's a full report on how to use

19 detailed zone of influence analysis, that we are

20 almost now done with it.

21 I know also that the Office of Research

22 have been doing tests at NIST to check on this, right? 

23 And eventually we're comparing all these results we

24 are getting on FDS with the experimental results and

25 hopefully make -- you know, put a final period on all
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1 this research on characterizing the zone of influence.

2 MR. METZGER:  Brian, NRR.  Obviously, I'm

3 familiar with this approach.  I was just curious if,

4 since you guys have done this, has anybody actually

5 tried to use this at a site in conjunction especially

6 with RACHELLE-FIRE 2178?  I mean, putting out heat

7 release rates with the obstructive plume temperature

8 model that we get in addition to this.

9 MR. FLOYD:  I believe some of the

10 presentations you'll see tomorrow, some of the sites

11 did apply these I think.  So, I mean, for the

12 radiation -- I mean, sort of the impact as, you know,

13 sort of globally in a PRA, it's not going to be

14 terribly large because it's generally the vertical

15 targets.  You know, but there is going to be

16 circumstances where this will, you know, definitely

17 have a role.

18 MR. METZGER:  Venture a guess on how much

19 improvement comes from 2178 plus this?

20 MS. ANDERSON:  We'll find out tomorrow.

21 MR. FLOYD:  Yeah. 

22 MR. METZGER:  Fair enough.  And then one

23 other minor question.  You've probably told me this in

24 the past in the working group, but how big were the

25 sizes for the vent openings?
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1 MR. FLOYD:  So for the louvered vent

2 openings, you know, it was, you know, a one grid cell

3 high stripe for each, you know, grid cell over the

4 height of the area that was vented, each defined as an

5 individual HVAC vent.  I mean, the actual cell size

6 was based on doing a D-star over D-X based on, you

7 know, whatever the minimum fire size was.  

8 We were looking at the cabinet to make

9 sure it was resolved.  So it varied depending on

10 whether it was a medium or a large cabinet, but

11 they're on the order of a couple centimeters for the

12 medium cabinet and a few centimeters for the large

13 cabinet kind of size.

14 MR. METZGER:  Is that in line with some of

15 the modeling that has been done at sites?  You know,

16 are people that are using -- for those licensees that

17 are using FDS to do modeling, are they using --

18 MR. FLOYD:  Well, no one has -- I

19 generally haven't seen people trying to model sort of

20 the interior cabinet fire with ventilation for this

21 purpose.  I mean, we're probably, you know, generally

22 higher resolves calculations than you'd be looking at

23 in a typical -- where you're looking at a large, you

24 know, room -- room exposure because we wanted to make

25 sure we were resolving it near a radiation field.  So
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1 we're probably more resolved than you'd see in a

2 typical room heat-up type FDS application.

3 MR. JOGLAR:  Yeah.  Brian, part of this

4 research is -- it all started to understand, you know,

5 the zone of influence, but it turns out that there is

6 significant guidance on how to model fires inside

7 cabinets that -- we didn't have that available before. 

8 And this topic that Jason was explaining

9 of seeing, you know, just the flows and the wall

10 heating, et cetera.  All of that, it's guidance that

11 it's going to be, you know, available in this report,

12 which is -- this is one of the topics that I was -- we

13 were talking about for the report this morning, right?

14 So that's also a side benefit of this,

15 that people can also now take advantage -- it's some

16 guidance on how to put fires inside cabinets and move

17 away from always the assumption of fires outside.

18 MR. METZGER:  Yeah.  I get sort of -- you

19 know, in the spirt of full disclosure, I was trying to

20 gauge how likely it is that any given utility might be

21 willing or able to pick this up and actually put it

22 through the -- through its paces at their site.  So,

23 but that's to be seen, so --

24 MR. MUSSATTI:  Any other questions? 

25 Comments?  You shouldn't be so thorough.  You should
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1 let people ask questions.  How about on the webinar? 

2 Nothing.  Okay.

3 Well, I think, Harold, it's about time for

4 you to make your debut.

5 MR. STILES:  Well, as the slide says, I'm

6 Harold Stiles with Duke Energy, and I really

7 appreciate the opportunity to be here tonight -- or

8 today to -- because we're talking about PRA, improving

9 the realism in fire PRA, and this use of OE for

10 incipient detection definitely does that.  But even

11 more importantly, I believe that by improving the

12 realism we are actually encouraging the use of

13 technology that actually reduces the risk of fire. 

14 And that's the part that is really exciting to me.

15 So I'm going to talk about basically four

16 things.  I'm going to describe some OE that we've had

17 at our Duke plants that encourages us to pursue

18 incorporating OE into 2180, and I'm also going to

19 discuss how OE was done in 2180, and this FAQ 1712,

20 which was our attempt to vote OE in.  And I'll also

21 talk about some feedback we got from the NRC on that,

22 and our alternate approach.  

23 And in doing that, my intention is really

24 to tell you about the industry initiative where we are

25 going to go out and collect data.  And I'm hoping I
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1 can encourage all of the utilities to support that

2 initiative and help us get the information we need to

3 put this in.

4 Okay.  So perhaps many of you who have --

5 especially those who have worked with us on this FAQ

6 for the past year, you have probably seen this little

7 discussion before.  But if you don't mind, I'm just

8 going to cover it real quickly, just because it is the

9 basis for why we believe so strongly in this

10 technology.  And I hope that it will help you

11 understand why it's important for us to move forward

12 with it.

13 So four years ago, in August of 2013, we

14 did have a fire in our switchgear room one bravo, and

15 I've kind of got a little mimic up on the chart here,

16 and I'm going to try to pull up this little laser

17 pointer here for just a minute.  And I'll just

18 describe it.

19 So this is our switchgear room here. 

20 These are the walls around it, and these little gray

21 boxes and this box here and these other little green

22 boxes are different cabinets that are in that room. 

23 So this -- these little yellow diamonds that you see

24 spread all around the room, these are ion smoke

25 detectors that we have in this room.  And this blue
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1 box over here is the return ventilation for this room.

2 So there are ventilation ducts spread all

3 across the room, and they pull -- the return is

4 through here.  Now, the fire that we had occurred in

5 this cabinet right here, okay, which is our one echo

6 two auxiliary bus.

7 Our incipient detection or very early

8 warning fire detection system -- I'm going to use

9 those two things kind of synonymously -- we have in

10 this cabinet right here, which is the green box

11 labeled three, we have it in this cabinet here, and

12 this one here, which is a one and two.

13 Now, cabinet 3 is a MUX cabinet going to

14 our computer, and we don't really care much about it

15 burning it.  It can burn up fine, but we can't let it

16 -- the fire grow into the cables that are above that

17 one.  Cabinets 1 and 2, we really do not want fire in

18 those cabinets at all.  We don't want the fire to

19 start; we don't want it to spread.  We want to keep it

20 out, and so -- because we have two different

21 approaches here for using our incipient detection, but

22 they all use the same system.

23 Now, the fire occurred, like I said, over

24 here in this cabinet over here, okay?  And I'm just

25 going to go through a little timeline for what
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1 happened here.  But about 30 minutes before midnight,

2 we got our first indication of a problem, and it was

3 not -- it had nothing to do with fire detection.

4 It was an equipment malfunction

5 indication, and I believe that we experience this a

6 lot, where our first indication is that something is

7 wrong with our equipment.  It has nothing to do with

8 smoke or fire of any nature.

9 So we take that as time zero.  And I know,

10 Brian, we have a lot of different time zeroes, but I'm

11 just using this for convenience.  So time zero being

12 the first indication of the problem, four minutes

13 later we had the operator in the room and he has

14 walked around and he reports back that there is an

15 acrid smell.  So you can smell, you know, overheating

16 circuits in this room with the operator.

17 Now, eight minutes after time zero, the

18 first indication of an equipment problem, we have --

19 this is zone 3 right here.  It goes into alert. 

20 Again, there is no incipient detection here, so

21 basically what has happened is this pre-combustion

22 off-gassing, or whatever, has drifted over toward this

23 ventilation return here, and is first being picked up

24 here eight minutes after we have an indication of a

25 problem here, and four minutes after the operator is
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1 reporting that he smells something in this room.

2 Twelve minutes after the first indication

3 of a problem, we have -- zone 1 comes into alert.  So

4 now we have zone 3 and zone 1, 12 minutes after we

5 have the first indication of a malfunction, indicating

6 we have an incipient alert.

7 At 14 minutes into this event, the local

8 operator reports that he has a ground fault on this

9 transformer here, this aux bus one echo.  And at 18

10 minutes, we end up with zone 3 in alert and zone 1 in

11 alert -- I'm sorry, zone 3 in alarm and zone 1 in

12 alert.  So this one right here goes into an alarm.

13 Now, when this went into alert, the I&C

14 tech was dispatched, okay?  When it went into alarm,

15 the fire brigade was dispatched to this room.  So one

16 minute after that, we have this one also in alarm,

17 this one in alert, this one in alert here.

18 And 21 minutes later the I&C tech reports

19 back that it's -- the problem is this cabinet here. 

20 What that means is he has already gone down there in

21 these 21 minutes and he has sniffed this cabinet,

22 determined it's not a problem, he has sniffed this

23 one, determined it's not a problem, this one,

24 determined it's not a problem, and so he and the

25 operator come back and they determine that, hey, this
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1 is the one that is causing the problem.

2 Now, this is the incipient detection

3 system performing beyond its designed function.  That

4 cabinet didn't get incipient detection because it

5 wasn't considered a good candidate for it.  It's a

6 power cabinet.  It's, you know, 6.9 KV to 480-volt

7 transformers there.  So we didn't apply incipient to

8 that cabinet.

9 So 28 minutes into the event, the operator

10 says that he sees the resistors in this cabinet, this

11 aux bus one echo two, glowing bright red.  So he has

12 visible indication of overheating.

13 Fifty-three minutes later they begin to

14 isolate the loads, and two hours and 50 minutes into

15 this event this bus trips off, there is a loud

16 explosion, not -- well, a loud, energetic event, and

17 the ion detector comes in for the first time.  So the

18 ion detector came in with the event, which it worked

19 perfectly okay, but these other incipient detectors

20 which were not really designed for this purpose, they

21 were coming in, you know, clearly two and a half hours

22 before this event, such that the I&C tech was there,

23 the fire brigade was there, and they were planning how

24 to address this problem.

25 Now, I want to go on.  This is a timeline,
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1 really, of the problem, and you can see these

2 indications are coming in over here, and the ion

3 detector and the event, the fire event, didn't occur

4 until way over here.  And I just include that just so

5 you can have it.

6 So it is the performance of this equipment

7 right here that makes us very enthusiastic to get as

8 much credit as we can for these incipient detections

9 because the more credit we can get, the more

10 justification we can have for expanding its use, using

11 it in more applications, and we really believe that

12 doing so is going to result in less fire risk, not

13 just PRA realism improvement but lower risk to the

14 plant.

15 I wanted to mention about how OE was put

16 into 2180, and it was put in -- excuse me, let me take

17 that little pointer off.  Okay.  Good.

18  So the OE wasn't used in 2180.  It was

19 used in these three items that I've got listed here,

20 the HRA, the system availability and reliability, and

21 the system response to products, common combustion

22 products.  It was not a specific project objective,

23 but it was also used for the duration of the incipient

24 stage, and it was also used in determining the

25 frequency of potentially challenging fires having an
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1 incipient stage of sufficient duration to permit you

2 to do something.  So OE was used in 2180.

3 When you look at what the outcome was, we

4 ended up with this event tree here.  And what we have

5 in this event tree is we have this successful

6 prevention strategy, which is the reason why that we

7 are going to have risk improvement is because not only

8 are we having a suppression strategy but now we have

9 a prevention strategy also.  So that was the good part

10 of including OE into 2180.

11 It also had some things in this -- the

12 event tree -- that causes us some difficulty.  One is

13 that a successful prevention does not end up resulting

14 in a no-fire event.  And one could argue that a no-

15 fire event and damage limited to a single component

16 could be somewhat equivalent.

17 But, really, the difference is in how --

18 what your initiating event is.  And if I don't have an

19 event, how do I have a frequency to go with it?  So

20 over here we have no OE that says there was ever a

21 fire in a cabinet that had this very early warning

22 fire detection system for incipient detection inserted

23 in it.

24 Those three cabinets that I mentioned

25 previously, they were not the ones on fire.  So the
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1 event that we had was not really an incipient event in

2 the sense that we were not crediting incipient

3 detection.  We're protecting the piece of equipment

4 that did catch on fire.  It just happened to work

5 beyond its designed function to give us that

6 additional information.

7 So the other thing that is troubling to us

8 is that suppression fails the entire cabinet.  And

9 what this resulted from was an assumption that

10 whatever suppressant you put into the cabinet was

11 going to cause a failure of all the components in that

12 cabinet.  And like I said, we cannot tolerate failure

13 of -- we can tolerate -- we do not want fire failures

14 of cabinets 1 and 2, and we don't want suppressant

15 failures of cabinets 1 or 2.

16 So we really wanted to have a component

17 -- to limit damage to a component only.  And if it

18 means using a clean suppressant to do it, then that's

19 certainly what we will do.  You'll also notice over

20 here that we have a severity factor, and this is also

21 a focus on external targets.  So the severity factor,

22 as it was just explained, it describes the probability

23 of damaging that first target external to the cabinet. 

24 So the minimum damage that we are going to get is the

25 cabinet, and then the other thing is, well, are we
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1 going to damage any external targets or not?

2 But by far the most troublesome part of

3 this particular event tree is this fraction of fires

4 that have an incipient phase.  Now this was -- to

5 determine this, 2180 looked at previous fire events

6 and sets a 30-minute time period from the initiating

7 event to the fire, and then just counted up how often

8 that happens.

9 So regardless, that number comes out to be

10 .5 for a power cabinet or .28 for a low voltage

11 control cabinet.  So the problem that that causes us

12 is that regardless of how well your incipient

13 detection works, either 50 percent or a little over a

14 fourth of your frequency is always going to go to

15 damage to the entire cabinet or damage to fires

16 externalist to the cabinet.  And that creates some

17 difficulties for us, too.

18 Now, as was previously discussed, I think

19 by Mark, some of these historical documents are not

20 very good with details about how long the incipient

21 stage was and what the response was.  So just -- it

22 was difficult using some of that old information to

23 come up with that number.

24 Also, the split fraction conflicted with

25 the IRA.  The IRA, which was used for the suppression
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1 strategy, started with time zero being that the -- you

2 received the incipient alert, and then it broke the

3 distribution up into about four time slices, with the

4 first one being maybe eight minutes or 10 minutes,

5 depending on what type of detection you have, and

6 stuff like that, but -- and then it assigned a

7 probability from that on, which is fine.  There's

8 nothing wrong with that.

9 So, but the problem is that when combined

10 with this alpha factor, which says that the incipient

11 fires of less than 30 minutes go down into the failure

12 category, then I'm counting both my probabilities or

13 some events up in the top leg and down in the bottom

14 leg, too, which is kind of -- which is where the

15 conflict comes from.

16 So the other thing about this fraction of

17 fires that exhibit an incipient phase, it also

18 determined the incipient duration, and that was, at

19 least in one case, truncated from -- they have some

20 indication that it lasted a long time, but they cut it

21 down to a little over four hours I think.

22 And in our case, we got maybe a couple

23 hours of credit for incipient duration, which if you

24 believe that our detectors only responded after

25 .42 percent of the duration of that incipient stage,
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1 then it should have been maybe six hours.  But it

2 could be that our detectors in the cases, and it's

3 pretty likely, really, that our detectors are just

4 calibrated to be more sensitive than the test

5 conditions was.

6 And that's because they try to set up the

7 test conditions such that it, you know, had the -- a

8 certain, you know, percent fractions of particles per

9 centimeters, PORAC or something like that.  But what

10 we do actually is we set it up, and then we keep

11 tweaking the sensitivity down until the nuisance

12 alarms are no longer acceptable, and then we set the

13 alarm some -- some fraction above that.

14 So it's entirely likely that our

15 sensitivities were not the same, and 2180 provides a

16 way to adjust for that also.

17 So we came up with an FAQ, this is 1712,

18 and provided it to the NRC, and it was very useful. 

19 They identified several serious flaws in our

20 methodology, and they provided us some very critical

21 feedback.  And it really gave us some insights onto

22 how they were looking at it from their test data

23 versus how we were looking at it with regard to our

24 operating experience.

25 For instance, the alarm.  They wanted
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1 their alarm to equal fire, but we clearly had our

2 alarm set up where it did not equal fire.  It came in

3 hours ahead of time.  So they also challenged us on

4 using limited possibly irrelevant data for human

5 intervention rather than HRA methods for using non-

6 suppression methodology to credit prevention

7 For directly applying Appendix L rather

8 than Appendix L-like approach, that was perhaps a

9 little creative, but we really wanted to get to that

10 single component failure approach.  And they felt like

11 we had inadequate technical justification for changing

12 the incipient stage duration without collecting the

13 data in Appendix G.  

14 And for assuming that alarm occurs prior

15 to the start of the fire, which, again, in our

16 experience it did, but not according to the test

17 condition.  And establishing the incipient state

18 duration and the time available.  And then we also had

19 used the main control room, non-suppression

20 probabilities for area-wide applications.

21 We thought it was justified; they did not. 

22 So this was the comments we provided.

23 The NRC also provided us some detailed

24 written comments to use a different event tree to

25 separate out the area-wide application from the
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1 in-cabinet application, and to address the potential

2 for low energy events never actually progressing to

3 fire.  

4 So not every little incipient event that

5 we have we expect to progress to fire, because we are

6 going to intervene before it takes place.  And so

7 unless we're willing to allow them to progress to

8 fire, it's really a judgment call whether they would

9 or not.  But we certainly believe that not every one

10 of them will.

11 They also encourage the industry in this

12 initiative to collect data, according to Appendix G,

13 to provide a basis for crediting this incipient

14 detection.  And that's also in 2180 also.  And to

15 clarify the roles for prevention and suppression and

16 the related dependencies.

17 And I think that clarifying the roles is

18 important.  I think there might be some confusion

19 there for what the field operator is doing when he is

20 responding to the current assembly.  And they wanted

21 to provide a basis for this pressure agent not failing

22 the entire cabinet, which is also a good idea.

23 So they gave us some additional comments

24 during face to face.  They really promoted good

25 understanding between us and the NRC with what they
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1 were looking at, and we took that back and we

2 incorporated all of their comments.  We abandoned the

3 things that they really objected to.  We developed a

4 whole new tree, and this right here is the event tree

5 that we came up with, and it had several differences.

6 You'll notice that the initiating event

7 has not been 15 initiating event frequency anymore. 

8 It's a new thing called incipient event frequency. 

9 You'll also notice that it has -- if you are

10 successful in prevention, you end up with a no-fire

11 state, which means that -- and then that frequency,

12 the event, does lend itself to this initiating event

13 frequency over here.  So the counting method stays

14 correct.

15 The other thing that it does is the target

16 is suppression, which means that the field operator is

17 standing there in front of the cabinet with the door

18 opening with his eyes inside the cabinet, and a

19 suppression agent that does not fail the entire

20 cabinet.

21 And, therefore, we have this single event

22 only possibility.  So our intention is that we will

23 have somebody watching the cabinet and putting out the

24 fire at the first occurrence that he sees it, to limit

25 it to the initiating component without damaging the
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1 entire cabinet.

2 So I just wanted to show you a couple of

3 results here.  And these are the expected results with

4 the cloud chamber.  Now, this is -- we have this at

5 several of our plants, and it is the most sensitive

6 one.  And this is what we would expect the results to

7 be based on typical numbers.  And of course you would

8 have to change these numbers for your plant, get your

9 own sensitivity, your own timing for your HRA, but

10 this is just what you might expect here.

11 And you can see that, you know, close to

12 90 percent of the cases of the incipient event

13 frequency is going to result in no fire.  And about

14 nine percent more are going to result in fire limited

15 to the initiating component.  So essentially some 99

16 percent of the frequency is going to go to no risk. 

17 And this is our objective.  We want to prevent the

18 fire first, we want to suppress it immediately.

19 Next, we think this technology allows us

20 to do that, and we think that's just what we want to

21 expect. 

22 Now, if you have -- I would also point out

23 that you can get fairly reasonable results in your

24 fire frequency just with some modest HEPs.  So you

25 wouldn't need really detailed, pre-staged equipment,
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1 and we think that's also consistent with what we have

2 experienced.  But, of course, you'd have to see what

3 your own HRAs look like.

4 Now, I will also point out what you might

5 expect if you have light scattering ASD, and in this

6 case this tile value -- let me see if I can pull it

7 here.  This number right here, it goes to about a .5. 

8 So if you have this type of incipient detection,

9 you're going to expect that about 40 percent of your

10 fires are going to damage the entire cabinet.

11 Now, we do have this at one of our plants,

12 and we're changing it out, scheduled for next year I

13 think, to go to the cloud chamber.  It wasn't actually

14 a result of the NUREG-2180, but it's because we had

15 had better experience with our other plants, with the

16 cloud chamber type versus the light scattering type. 

17 And so when it came time to decide how we're going to

18 replace that technology, we went with the cloud

19 chamber.

20 So what does this mean with regard to OE? 

21 So what we have been saying for a long time is that

22 the Bin 15 initiating event frequency is not

23 representative of our experience that we're having

24 with these cabinets that have incipient detection.  It

25 is just the fact that you have installed better
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1 monitoring and you have better procedures, better

2 training in place, that we really expect the frequency

3 of fires to be a totally different bin.

4 And according to 68.50, if you think you

5 have a unique emission source, then you are supposed

6 to go out and generate your own emission frequency. 

7 And that's sort of like what we're following here, and

8 so what we have thought is that the incipient events

9 would not -- would only be considered when it was

10 attributed to a monitored component.

11 So like before when we had the event, we

12 had fire in the aux bus one echo two, that does not

13 actually count as an incipient event because it's not

14 for a monitored component.  Only the fire in panels 1,

15 2, and 3, the green panels, would be considered as an

16 incipient event because that's where our I&C tech is

17 going to monitor whenever he has an alarm.

18 Also, if the incipient event is terminated

19 by intervention prior to fire, the characteristics

20 such as the -- whether it is a low energy cabinet,

21 what the temperature was relative to emission

22 threshold, should be considered to assign some partial

23 count for the potential that it could have progressed

24 to fire had you not intervened and prevented it.

25 And if it is -- if the incipient event is
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1 terminated by fire or by the intervention, then you

2 have to consider the characteristics of the

3 surroundings, like what kind of a cabinet was it in,

4 to whether it would be considered a potentially

5 challenging event.

6 So this is how we would suggest that the

7 incipient event frequency should be determined,

8 because, like I said, unless we're willing to allow

9 these events to go to fire, you have to apply some

10 sort of judgment to determine whether it would

11 actually have gone to a fire or not.

12 The other thing that we need to determine

13 is the duration of the incipient stage, and there is

14 not a lot of information, and NUREG-2180 acknowledges

15 that expert elicitation is one approach to develop a

16 consensus or a community opinion.

17 And the expectation is that that consensus

18 would result in a significantly longer incipient

19 duration.  It wouldn't be two hours.  It would be

20 maybe several shifts.  We don't know.  We'd have to

21 look and see what data we have, but I would expect it

22 to be fairly long.  

23 There is at least one case we have where

24 a potentially challenging fire was preceded five days

25 earlier by the identification that the relay was
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1 overheated.  And I think that's an indication that

2 these things can be longer.

3 And also, there are some cases where they

4 are going to have very short durations of incipient,

5 depending on what component is being affected.  Now,

6 previously, the FAQ called these fact-acting

7 components, and we're getting away from that

8 terminology because that was just a fraction of

9 components and not a representation of the impact of

10 that on the component incipient stage duration.

11 So the thing that we would have to know

12 is, what types of components are in these ignition

13 sources in order to come up with some expectation for

14 an incipient stage duration for these sources.  And

15 that's it; that's what I said, component distribution.

16 So along that line, what we said that we

17 should do is, as suggested by 2180 and as not being

18 done currently in the industry is to collect this data

19 required by Appendix G.  We would think that you would

20 need some additional information to make it work

21 properly, and that is some description of what the

22 ignition sources are.

23 So you would look at whether it's a Bin 15

24 previously, or Bin 4, how many of these components do

25 we have of what would be the expected incipient
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1 duration of these various components, and whether it

2 would be capable of being energized at a component

3 level or a cabinet level.

4 We would also want to look at

5 administrative controls that are in place to support

6 a response, the level of details and the procedures,

7 do you have a clear identification of the roles of

8 these personnel, and do you have pre-staged equipment.

9 The second thing we would do is to collect

10 this data, and initially it was proposed that Duke

11 Energy would do this with our own plants, and that's

12 sort of to scope out what's required, and we would

13 publish a report in Rev 0, hopefully by the end of the

14 year, and then with that, and with the support of the

15 rest of the industry, we would go out and do that same

16 sort of data collection for everyone else, and then

17 publish that in a Rev 1.

18 And then we would have a database and

19 maintain and establish it probably in -- with EPRI for

20 updating periodically these incipient results.  So

21 that's the plan going forward, and I think that's the

22 end.  Yes.  

23 Questions?  Any questions at all?  Thank

24 you very much.

25 MR. COYNE:  Sorry.
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1 MR. STILES:  I was that close.  I'm sorry,

2 yes, please.

3 MR. COYNE:  Kevin Coyne, Research.  Your

4 presentation, the one thing I'm curious about, when

5 you talked about the event in 2013, could you talk a

6 little bit more about the insights that you may have

7 gotten from the time when the I&C tech identified the

8 cabinet that was affected to when you finally got it

9 de-energized? 

10 It seemed like there is a long time there,

11 and I'm wondering if that gave you any insights to how

12 your procedures and practices would translate to

13 equipment that is monitored by the incipient detector.

14 MR. STILES:  Well, yes.  Actually, it gave

15 us quite a bit of insight because we had another event

16 on the opposite train the following year.  And because

17 of -- we had -- we did like a post-mortem of that

18 event, and we decided that we had to act more quickly

19 and have our procedures in place to provide us that

20 guidance to react more quickly.

21 So the problem was that our incipient

22 administrative controls were not geared toward that

23 piece of equipment.  So we weren't really thinking in

24 terms of applying it in that manner.  When it happened

25 that following year, we were much more responsive, and
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1 we started taking action sooner, and we came very

2 close to actually preventing that when we were

3 unloading the busses at that time, based upon our

4 previous experience.

5 So we've had two of these events, very

6 similar, and this is another thing that makes us think

7 that the alarm data is important, because the more

8 quickly -- the shorter that time between alert and

9 alarm, it seemed to be predictive of when your event

10 was going to actually occur, if you see what I'm

11 saying.

12 And so it could be that we're just overly

13 sensitive in how we've got that thing calibrated.  I

14 don't know how others have gotten it.  I think we're

15 doing it about the same way they are doing it, but

16 that could be very important information I think going

17 forward.

18 MR. SIU:  Nathan Siu, Office of Research. 

19 Do you know if the -- you guys get a discount or a

20 premium break from the insurance companies for

21 installation of such systems?  And, if so, the basis

22 for the premium reduction?

23 MR. STILES:  I'm sorry.  I don't know

24 that.

25 MR. SIU:  It would seem to be -- I mean,
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1 if they use statistics at all in setting this thing,

2 I might be -- their source of information might be

3 interesting.

4 MR. STILES:  I can try to find that out

5 and get back with you.  Yes.

6 MS. COOPER:  Susan Cooper, NRC.  Thanks

7 for the presentation, Harold.  We have -- in our face

8 to face, we had some questions for you, so I'm not

9 going to repeat those.  I'm just going to -- one thing

10 I will repeat is I'm glad that you guys are going

11 after the data.

12 One comment that I have that I don't think

13 came up in our face to face has to do with the I&C

14 technician.  And since some of us from the NRC had a

15 chance to go to Shearon Harris and follow around one

16 of those technicians and talk to them, I know you guys

17 have a lot of experience, but I'm -- in 2180, because

18 of the way we ended up modeling things, we didn't have

19 to model or assign an HEP to the technician

20 specifically.

21 And there doesn't seem to be any events

22 except for maybe the one at Harris where there was a

23 component within a monitored cabinet that an I&C

24 technician actually surveyed.  And, unfortunately,

25 that's not the way you guys found that bad actor
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1 component.

2 So I'm a little troubled that there might

3 be a gap in our understanding as to how to model that. 

4 So I would hope that that could be included as part of

5 your future efforts as well.

6 MR. STILES:  I think you're right.  I

7 think I know what you're talking about in the sense

8 that it took -- in fact, we have had four events, four

9 incipient events, at Harris.  One was the overheating

10 wire, one was an overheating resistor, and then we

11 have two relays, essentially the same relay, and we

12 think there is a problem there going on.

13 None of those events went to fire, and one

14 of the relay events was actually discovered with

15 thermography rather than the portable sniffer.  And I

16 think you're right, we definitely want to use all

17 tools at our disposal to do that, to -- but that would

18 -- you know, sometimes you're not going to be

19 successful.  That's why you have a human failure

20 probability, but you're right.

21 MR. METZGER:  I think I'll just sort of

22 echo what Susan said.  I mean, this -- ultimately, and

23 you already know this for the most part -- that this

24 method improvement hinges entirely on the collection

25 of additional or new data, as well as sorting out the
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1 procedural HRA/HEP side of the methodology.

2 So, you know, and when we wrote 2180, we

3 sort of acknowledged that.  We provided a framework in

4 Appendix G for the type and detail of information that

5 you would need to collect to try to populate some of

6 these values that are in that event tree.

7 And I think in the example you walked

8 through that gives you -- gives everybody kind of an

9 idea of how much -- the nature of the detailed

10 information you would need to collect when these

11 systems operate.  You know, there's a lot of timing

12 involved, there's a lot of sequence and phenomenology

13 involved, kind of going on behind the scenes.  And,

14 you know, that event, for instance, many of these

15 events that you will be potentially reviewing are not

16 or would not currently get into the fire events

17 database.  

18 And that has been sort of an underlying

19 Catch-22 with this whole topic, really, is that some

20 of the things that you are detecting and preventing

21 are not currently used to calculate risk because they

22 don't make it into the database.

23 So this is the challenge with going

24 forward on this.  I think that's clear to everybody,

25 but I think that's -- this example you gave kind of
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1 hits that point home, like, you know, there is not a

2 whole lot of events in the database today where you

3 can step through that timeline as detailed as you did. 

4 So just an FYI.

5 MR. STILES:  Well, I thank you for that

6 comment, Brian, because, like I said, after --

7 hopefully, by the end of the year, we have scoped out

8 what we think we need when we go to ask all the other

9 utilities to add their data to what we're going to

10 collect and provide it to EPRI, so there will be that

11 database of information to -- so I encourage them to

12 help up with this effort.

13 MR. MUSSATTI:  Okay.  Are there any other

14 questions, comments?  One over here. 

15 MR. CASTO:  One more.

16 MR. MUSSATTI:  Okay.

17 MR. CASTO:  Just as a follow up to that,

18 like I said, good presentation, good proposal to get

19 data.  We are really encouraged to see that.  But is

20 that firm, or has the industry backed this?  Is EPRI

21 going to participate?  I think I'd like to know I

22 guess the level of commitment moving forward.

23 MR. STILES:  I'm going to let Ashley speak

24 to that.

25 MS. LINDEMAN:  I was going to let you
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1 speak to that.  You know, I think we all agree data is

2 beautiful, and we can do a lot with it, understand the

3 importance of collecting it for incipient.  

4 So I think Harold and I were going to work

5 together and kind of pilot what the approach would

6 look like, the scope of the data that would collect,

7 and go through that.  And if it was successful from,

8 you know, the Duke fleet, you know, we would kind of

9 widen the scope and try and narrow something down. 

10 So, no, I think if we can create what we need, you

11 know, we're in support of collecting the operating

12 experience.

13 MR. CASTO:  And just a follow-on from our

14 last public meeting of the VEWFDS.  One of the things

15 that we proposed was under the MOU to work with EPRI

16 in looking at this data.  So, any comments on the

17 ability to do that as well?

18 MS. LINDEMAN:  I think the data is -- in

19 the operating experience is one piece, but I also

20 think there are other areas to tackle.  So while the

21 duration of the incipient phase, alert versus alarm,

22 time of fire, so, you know, I understand that it's an

23 FAQ now in Research.  It's like a whole new animal, so

24 I think I would like some clarification on where the

25 final resolution is.  Is it going to be fact or what,
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1 so --

2 MR. CASTO:  And I think we can talk about

3 that more in this meeting.  One of the things -- for

4 all of these outputs that have been proposed, and

5 we'll talk more about them tomorrow, but it would sure

6 help us if we saw a proposed direction to an outcome. 

7 So, for instance, if it's continued work on an

8 existing NUREG, or if it -- the proposed direction is

9 an FAQ or some other vehicle, then that would be good

10 to propose and maybe discuss as part of this meeting,

11 so we could see that pathway forward.

12 MS. LINDEMAN:  Yeah.  That would be

13 helpful for me.

14 MR. MUSSATTI:  Okay.  Jason, I imagine you

15 feel a little bit like Eric Clapton having to follow

16 Jimi Hendrix on stage, but we have faith in you that

17 you can end this on a high note for us today.

18 MR. FLOYD:  So this talk is sort of a

19 spinoff from the previous work.  As you might imagine,

20 all of these FDS simulations, various size fires, and

21 different types of electrical cabinets, I was doing

22 lots of FDT calculations to calculate ZOIs.  And I

23 kind of had a wait-a-moment kind of minute there while

24 doing these calculations.

25 So just in brief review, this is -- you
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1 know, should be familiar material I think for most of

2 us who deal with, you know, actually sort of doing

3 fire PRA work.  When we're talking about the -- you

4 know, the FDT approaches, there are basically two

5 approaches, right?  There is a point source approach

6 where we say we take this fire and we assume that, you

7 know, it can be represented by a point, and in which

8 case we just take the radiated emissions of the fire

9 and divide that equally over the surface area, you

10 know, at the distance of our target.  Then that

11 becomes our target heat flux.

12 And then the other approach is we say,

13 okay, you know, we've got some fire of some diameter

14 and some flame height, and we're going to say, okay,

15 that's a cylinder, and that cylinder is emitting at

16 some uniform emissive power, which we call E.  And

17 then the target has some view factor that is, you

18 know, when the target looks at the fire, the fire only

19 occupies some percentage fraction of its field of

20 view.  That's basically what view factor means.

21 And so that's a solid flame model, and

22 that view factor formed some really complex

23 arctangents, square roots, lots of math in that, so

24 I'm not going to put the equation up there.

25 So the first moment, sort of ah ha kind of
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1 moment was thinking about, well, for the point source

2 model, the underlying assumption for this is really

3 that essentially the view factor is zero.  That's

4 really what the point source model was saying.

5 And, you know, when you look at, you know,

6 sort of the -- a lot of the reference material that

7 was used in the FDTs for these fire fluxes was Shokri

8 and Beyler's work, you know, their chapter on the SFP

9 handbook.  And there you look at -- they say you

10 really need to be about two and a half times the

11 maximum characteristic length of your fire.  So either

12 the diameter or the height.

13 Another field where we see the point

14 source approximation being used a lot is health

15 physics, right?  You know, how far away, you know, you

16 need to set up your high radiation or low radiation

17 areas for a radiation source.  And in that the general

18 guidance is you need about three times the

19 characteristic length.

20 So if we look at that in terms of the

21 context of the types of fires that we care about, and

22 we have a table of a small, a medium, and a large

23 electric cabinet, and then a fairly large oil spill,

24 and looking at, you know, because I've got the

25 diameters and the flame height, and how far are we in

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

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



226

1 distance in terms of, you know, the maximum of those

2 characteristic lengths.

3 We can see that for pretty much everything

4 except for relatively large oil spills we are really

5 outside the range of applicability for the point

6 source model.  So I think that's something -- I mean,

7 it's not saying that we can't use it.  We just need to

8 recognize that it's imposing conservatisms, you know,

9 in excess of, you know, sort of its range of

10 applicability.

11 And the 1.7 column here is -- that's a no

12 harm heat flux for people -- again, Shokri and

13 Beyler's chapters focused on large outdoor hydrocarbon

14 fires, and one of the things you worry about there are

15 offsite consequences, you know, to the public.  And

16 you can see that, you know, okay, sure, you know, for

17 large oil spills that they are concerned about, you

18 know, we fall within the range of applicability for no

19 harm flux to people.  So that's, you know, sort of why

20 that was in that chapter.

21 Now we can come along to the solid flame

22 model and think about that for a little bit.  So,

23 again, we represent the fire by a cylinder.  We say

24 we've got some target that is some distance above the

25 ground from the fire, at some distance away from the
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1 target, and we compute some emissive power for the

2 flame using this correlation that comes out of large

3 hydrocarbon fire.

4 Large hydrocarbon fires, these are two to

5 like 30-meter diameter fires.  These are massive fires

6 in comparison to the types of things we typically have

7 in plants, other than of course, you know, large,

8 large oil spills.

9 So when we think about what that means,

10 right, so if I take that target point and I move it at

11 some distance, and I cover the entire surface area of

12 the cylinder and integrate that radiative heat flux,

13 right, I have defined the radiative emission of the

14 fire, right?  This is just math, right?

15 Now, so if I take the service and I let it

16 shrink down until it's just at some, you know, delta

17 away from the surface of the cylinder, okay, what we

18 can say is at that point the view factor becomes one,

19 right?  Its target is like directly, you know, some

20 microscopic delta away from that fire, the view factor

21 is one, and so now we're just integrating the emissive

22 power over the surface area of the cylinder.

23 And so if we do that, we can divide it

24 then by the total heat release rate of the fire and

25 compute what the radiative fraction is that's implied
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1 by the solid flame model as we're using it now.  So

2 I've done that. 

3 So I've done that for looking at I guess

4 sort of a Q-star fire of two and a half.  So that

5 would be a relatively strong fire source.  And a

6 Q-star fire of .2, this would be a relatively diffuse

7 fire source.  And what we see for things like pumps,

8 motors, transient fires, electrical cabinets, you

9 know, small oil spill fires of a few liters to a

10 couple of gallons, the points -- the solid flame model

11 as we are using it is implying radiative fractions far

12 in excess of the 30 percent, you know, that we have

13 measured, right, experimentally for these types of

14 fires.

15 In fact, sometimes the implied radiative

16 fraction is greater than one, which is obviously, you

17 know, non-physical.  When we get to the large oil

18 fires, right, talking about your -- you know, your

19 turbine building, catastrophic lube oil type fires,

20 yeah, sure, fine.  Now we're in a range where this

21 correlation works, but that's also what that

22 correlation was developed for.

23 So sort of the modification that I am

24 proposing is sort of one of two, depending on how you

25 have implemented, you know, the solid flame model. 
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1 Either we limit the emissive power so that we're not

2 exceeding a rational value for the total radiative

3 heat flux for the fire, or we can adjust the target

4 heat flux we're looking at.  So rather than looking at

5 a heat flux of six kilowatts per meter squared for

6 thermal plastic cable, we'll be looking at, you know,

7 seven or eight kilowatts per meter squared, depending

8 on, you know, what the effectiveness of power is for

9 the fire.

10 So that is we're going to sort of, in the

11 limit, make sure that we don't have our solid flame

12 model have more radiative heat release rate than we

13 know experimentally exists for these fires.

14 So you look at some of the data that was

15 done in NUREG-1824 for validation of these approaches,

16 and so this particular slide here is showing tests by

17 Fluery, who was a student of Charlie Fleischmann in

18 Australia.  And this is a fire that really represents

19 the types of things we're analyzing, right?  It was a

20 single burner fire.  It was relatively a square to a

21 small aspect ratio rectangle.

22 So the red is the, you know,

23 as-implemented, unadjusted, solid flame model, and the

24 green is accounting for, you know, not exceeding, you

25 know, realistic radiative heat fraction of the fire.
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1 So in doing this, right, we get a lower

2 overall error and a lower bias.  The bias is still

3 positive, right, we're still conservative on average,

4 but a much lower error.

5 And we can look at other test data tests,

6 for example.  The NIST/NRC tests which were done as

7 part of the -- you know, the ICFMP's group of tests. 

8 So the thing to note for this is these are larger

9 fires in general, these are -- some of these are, you

10 know, up to like a couple of megawatts in size.  

11 So at this point the correction is not as

12 large, and also the way -- the heat flux gauges

13 weren't located in condition -- in the locations

14 necessarily looking at the fire.  They were also

15 measuring like at bottoms of cable trays.  So not

16 quite optimized for measuring this.

17 We can see there is still a reduction in

18 error and still a reduction bias.  So the one outlier

19 point up there, that was where the fire was directly

20 underneath the gauge.  At this point, you know, it

21 really shouldn't be including that point.  But if we

22 move that outlier on the right plot, you can sort of

23 see that there is still a slight shift even for these

24 larger fires.

25 And then if we go ultimately to the last
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1 data set that is in 1824, these are tests done for the

2 World Trade Center analysis that NIST has done.  These

3 are, you know, all fairly large fires, you know, one

4 to four megawatt fires.

5 Again, there is still a slightly lower

6 error and bias because for those sort of one megawatt

7 fires there is a slight reduction, not much for the

8 larger fires.  I'll note that overall the scatter in

9 this data is fairly large, and that's to do, again,

10 with these are now measuring exposures to steel

11 structure, and sometimes they are in like back sides

12 of beams not really facing the fire.

13 So, generally, I think we can get, you

14 know, a good deal of reduction in the ZOI just by

15 accounting for our sources.  You know, this

16 correlation of Shokri and Beyler, this 58 to, you

17 know, 10 to the minus 10,823 times the diameter isn't

18 applicable for these small fires.  And once your fire

19 starts getting below, you know, one to two meters in

20 diameter, we can no longer assume that the flame is

21 optically thick.  You don't have that high emissive

22 power from the flame anymore.

23 And I'll take any comments or questions

24 you might have?  

25 MR. METZGER:  Well, so on this slide, so
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1 then would the proposed method change essentially be

2 still using the solid flame model, but with a

3 different emissive power?

4 MR. FLOYD:  Yeah.  So, I mean, how your

5 approach is coded, right, if you have -- if you have

6 the ability to modify the emissive power in your

7 analysis method, or you could go in and, you know,

8 just add, you know, okay, we are going to take the

9 minimum of either, you know, the emissive power

10 computed by Shokri/Beyler, or an effective admissive

11 power just by what we know the radiative fraction of

12 the fire is, and whichever is smaller take.

13 So that way, as the fire gets large, we

14 credit the fact that it's self-shielding.  Or if you

15 don't really have the ability in your PRA tool to

16 modify the admissive power, you can charge the target

17 flux you're looking at, right?  So rather than looking

18 at, you know, six or 11 kilowatts, maybe you're

19 looking at, you know, eight and 14, or something like

20 that.

21 So it's however -- depending on the PRA

22 tool, there's, you know, different approaches you can

23 take.  They are effectively the same thing, but just

24 different ways of getting there.

25 MR. METZGER:  Sounds like the latter is
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1 maybe an easier adjustment to --

2 MR. FLOYD:  The latter is probably more

3 typical as to what, you know, would be easier to use

4 in practice, at least in terms of, you know, how tools

5 are currently constructed.  Like this -- like the

6 second method wouldn't require any adjustment to the

7 FDT worksheet you already have.

8 (Off mic comment)

9 MR. COYNE:  Kevin Coyne, Research. 

10 Interesting presentation, and I'm curious on your

11 thoughts about you've got a correlation that really is

12 outside the domain that you're interested in.  And so

13 it is a creative way to try to fix at the ends or the

14 limits of that correlation to try to represent

15 something more realistic.  

16 But I'm wondering if you thought more

17 fundamentally about what it would take to develop a

18 correlation that is more tuned to the domain of

19 interest that you really have rather than trying to go

20 back to an old correlation that really isn't capturing

21 the phenomena that you're trying to model and fix

22 various parameters in it to give you the kind of

23 behavior you're looking for.

24 MR. FLOYD:  I mean, you could do some

25 work, make some measurements.  And rather than having
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1 this, you know, Shokri/Beyler 58 times 10 to -- you

2 could have some more complex functional form.  That

3 could be another approach.  But, you know, then -- you

4 know, that involves a lot more work than sort of the

5 thought process of going, okay, we'll at least, you

6 know, make sure that we limit it to what we know, you

7 know, the radiant fraction are because we have --

8 there was lots of test data to substantiate, you know,

9 what radiant fractions are for fires.

10 MR. COYNE:  Yeah.  I think more

11 fundamentally you mentioned several times that this

12 was really for large oil fires, and you have a

13 different domain of interest.  So it doesn't have to

14 be a more complex correlation; it may just be a more

15 appropriate or -- I hate to use the term "realistic"

16 correction for what you're actually trying to model.

17 MR. FLOYD:  Yeah.  And in this case, I

18 mean, you know, ultimately, when it's a small fire,

19 it's really driven by, you know, making sure that you

20 obtain, you know, the radiant fraction, you know, that

21 you experimentally know exists.

22 MR. MUSSATTI:  Okay.  Anybody else? 

23 Anything on the webinar?  All right.  Going once,

24 twice. 

25 Okay.  Well, we have some last-minute
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1 business here.  I'm going to revise my revision. 

2 We've been in contact with security trying to clear up

3 this confusion as to the quality of our badges and our

4 ease of being able to enter into the building. 

5 Apparently, at lunchtime I was given some

6 misinformation from some miscommunication that had

7 happened at the security level.

8 The update from security, according to

9 Ken, is that visitors should go to the vehicle

10 entrance tomorrow, and you will be screened at the

11 auditorium entrance.  Your badge should be valid, and

12 if anyone doesn't have a badge you should see Ken

13 before you leave to make sure that you do have one of

14 these, or else you're going to have to go through the

15 full process again upstairs on the first floor of the

16 big building.

17 Is that clear, or have I confused

18 everybody?  Okay.  There will be a guard down here at

19 the upper floor of the auditorium at that back

20 revolving door for you to be able to be screened and

21 to get inside tomorrow, which should be a lot faster

22 than going through the front.  And that's originally

23 what we thought was going to happen, but we had a

24 miscommunication.

25 Vehicle entrance, you just go straight
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1 down the sidewalk past the Metro station, and on your

2 right-hand side you'll see the little kiosk standing

3 there on the right side or across the street from the

4 parking garage.  And that's where you'll go in,

5 identify yourself, introduce yourself, and they'll

6 point out where it is that you need to go.

7 MR. CAVEDO:  I tried that this morning,

8 and security wasn't aware of --

9 MR. MUSSATTI:  They're aware of that for

10 tomorrow.  There was some sort of a communication

11 breakdown.  They didn't get that completely through

12 the system, but that will be available for you

13 tomorrow morning, as long as you've got the badge

14 that's inside the little plastic thing with the safety

15 pin on it that Ken has been supplying everybody.

16 MR. METZGER:  It does seem a little odd to

17 have them come down to the vehicle entrance.  I

18 presume many people here didn't drive.  So is it

19 possible for them to still come through the front, if

20 that's easier for them?  Since they'll be coming off

21 the Metro or whatever?

22 MR. MUSSATTI:  If you're coming from Metro

23 or you're being given a ride here on an Uber or

24 something like that, the easiest thing for you to do

25 would be for you to just continue on downhill from the
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1 Metro station until you get about halfway through the

2 side of the garage there, so to speak, alongside the

3 garage about halfway.  Across the street is where

4 those two doors are from you and -- or the two kiosks

5 where the cars come through.  And that's going to be

6 a lot more painless for you to get through in the

7 morning, because they're aware of the specialness of

8 this meeting, and you're getting sort of a VIP

9 treatment on it.  And go through the front if you're

10 interested.  You can still do that.

11 MR. METZGER:  That's what I was asking.

12 MR. MUSSATTI:  Yeah.

13 MR. METZGER:  Because most of them will

14 probably just come through the front door.

15 MR. MUSSATTI:  Well, if you do that, then

16 we'll have to figure out -- we'll have to have

17 somebody go up there to get you.  So it would help if

18 -- you know, we'll send somebody up every once in a

19 while, but you  might be sitting and cooling your

20 heels for a few minutes until we find -- until we

21 actually get back for another round of looking to see

22 if anyone is up there.

23 MS. RIVERA:  Well, just to be clear, the

24 screening process is going to be easier if you come to

25 the back entrance.  That's what he is really getting
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1 at.  If you go through the front, you're going to have

2 to put all your belongings through the machine, take

3 off your belt, and all this other stuff, whereas we --

4 if you come around here, you have your badge, you

5 present your ID, I think they wand you --

6 MR. MUSSATTI:  They're going to wand you.

7 MS. RIVERA:  -- and they let you in.

8 MR. MUSSATTI:  And let you in.  So it

9 should be easier.

10 MR. CAVEDO:  If you have a vehicle, do you

11 get free parking at this place?

12 MR. MUSSATTI:  No.  We don't validate

13 parking here.  If you are taking the Metro -- hang on. 

14 If you're taking the Metro from here, or you have one

15 of the little Metro cards, it's a little bit cheaper

16 to park in the garage across the street.  But if

17 you're on the Metro, you're not going to be parking

18 anyway.

19 But the parking garage is available for

20 you.  You just pull on in and it's about $8 a day to

21 park, which is about as good as you're going to get in

22 the D.C. metro area.

23 Okay.  I don't think there is anything

24 else that I need to cover.  I'm going to take a look

25 at my notes real quickly.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

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



239

1 MR. HAMBURGER:  Before adjourn, I just

2 want to give the webinar attendees one more shot to

3 say anything or ask any questions.  So if you'd like

4 to say something, go ahead and use the raised hand

5 feature, and I will be happy to unmute you.  Give you

6 a few seconds.

7 MR. MUSSATTI:  Good?

8 MR. HAMBURGER:  All good.

9 MR. MUSSATTI:  Okay.  Well, look forward

10 to seeing you tomorrow morning.  I'll be making

11 routine trips upstairs to check to see if somebody is

12 up there, and I'll be down here to help put out any

13 brush fires with the -- at the revolving door here as

14 well.  

15 Have a good night.  See you in the

16 morning.

17 (Whereupon, the above-entitled matter went

18 off the record at 3:37 p.m.)
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