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1 UNITED STATES NUCLEAR REGULATORY COMMISSION 

2 

3 ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 

4 SUBCOMMITTEE MEETING ON 

5 SEVERE ACCIDENT MANAGEMENT 

6 MORNING S E S S I ON 

7 [ON THE RECORD 8:30 A.M.] 

8 DR. KRESS: The meeting will now come to order.  

9 This is a meeting of the ACRS Subcommittee on Severe 

10 Accident Management. I am Dr. Thomas Kress, Chairman of 

11 the Subcommittee.  

12 ACRS Members in attendance are: Robert Seale, 

13 John Sieber and Graham Wallis.  

14 The purpose of this meeting is to review the 

15 activities of the NRC staff and the nuclear industry under 

16 the auspices of the Nuclear Energy Institute pursuant to 

17 revision of the NEI guideline document, "Control Room 

18 Habitability Assessment Guidance," NEI 9903, and review 

19 the NRC Office of Nuclear Regulatory Research Severe 

20 Accident Management Research Program, pursuant to 

21 development of the ACRS annual report to the Commission on 

22 NRC Safety Research. That probably will be this 

23 afternoon.  

24 The Subcommittee will gather information, 

25 analyze relevant issues and facts, and formulate proposed
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1 positions and actions, as appropriate, for 

2 deliberation by the full Committee. Mr. Paul Boehnert is 

3 the Cognizant ACRS Staff Engineer for this meeting.  

4 The rules for participation in today's meeting 

5 have been announced as part of the notice of this meeting 

6 previously published in the Federal Register on October 

7 20, 2000.  

8 A transcript of this meeting is being kept, and 

9 will be made available as stated in the Federal Register 

10 notice. Therefore, it is requested that speakers first 

11 identify themselves and speak with sufficient clarity and 

12 volume so that they can be readily heard. That means, go 

13 to a microphone, actually.  

14 We have received no written comments or requests 

15 for time to make oral statements from members of the 

16 public. I have no particular introductory comments. Do 

17 any of the Subcommittee members wish to have, to make any 

18 comments before we start? 

19 [NO RESPONSE] 

20 DR. KRESS: Okay. With that, we'll proceed 

21 with the meeting, and I guess I'll call on Mr. Kurt 

22 Cousins of the Nuclear Regulatory Institute to begin.  

23 MR. COZENS: Can you hear me? 

24 Good morning. I'm Kurt Cozens from the Nuclear 

25 Regulatory Institute. I am the project manager
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1 responsible for control of habitability. I need to 

2 turn this on somewhere.  

3 SPEAKER: It's on the dashboard.  

4 MR. COZENS: Before I initiate our presentation 

5 today, which will discuss NEI 9903 and relevant issues, I 

6 want to introduce the other individuals that will be 

7 helping me make this presentation. I'll be starting with 

8 the overview of the document and how the document is 

9 actually structured and works.  

10 Ken Tafert will be talking about baseline 

11 testing.  

12 Bob Campbell will be speaking about periodic 

13 testing, smoke and toxic gas events.  

14 Steve Schultz will be discussing the analysis 

15 activities that we've been working on with staff.  

16 Jerry Sims will discuss tech specs.  

17 And I will have a few concluding Remarks.  

18 Moving on into the presentation. Just as a 

19 basic baseline, while I suspect most people in this room 

20 are fairly familiar with this, what 9903 addresses in the 

21 following topics, a greater unfiltered in-leakage than we 

22 had initially expected; limited accident analyses; smoke 

23 ingress; and license and design basis maintenance. And 

24 each of these items will be discussed in more detail a 

25 little later during the presentation.
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1 The purpose of 9903 is to provide an 

2 approach providing adequate protection of control of 

3 operators for radiological and toxic events. It has been 

4 our goal to obtain generic NRC agreement with that 

5 approach. We've been working on this for approximately -

6 oh, it must be 2-1/2 years now. We've come a long ways.  

7 There's still some issues on the table which will be 

8 discussed a little later.  

9 In early October, we had completed a first -

10 not really a first draft -- it's a redrafted document that 

11 is, was distributed to the staff, that we've also provided 

12 to the ACRS at this point. So I believe you should have 

13 had a copy of that for about a month now.  

14 This document has extensively revised the August 

15 1999 edition. It's a very much different document than it 

16 was at that point, and it has performed a comprehensive 

17 treatment of design, operation and maintenance facets of 

18 control room habitability issues. Right now I think it's 

19 about 180 pages of guidance for industry.  

20 Key elements in the document right now -- and 

21 these are things that you would not have seen in August 

22 '99 -- are that we are recommending a baseline test and 

23 periodic assessment for in-leakage. We are also 

24 recommending a reassessment and periodic evaluation of 

25 toxic gas --
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1 DR. KRESS: In the recommendation for the 

2 baseline test, are you specifying that that be a tracer 

3 dash test, or? 

4 MR. COZENS: We have a whole presentation on 

5 that, but presently we have several different options in 

6 there, which we're gonna be talking about, I believe in 

7 the next phase of this presentation. It's a tracer S test 

8 -- something we call a component test, and there's an 

9 alternate test approach that we might choose to go into.  

10 We have developed a qualitative approach for 

11 addressing concerns that have arisen for smoke 

12 infiltration from external fires to the control room? 

13 DR. KRESS: Are you gonna discuss all these 

14 later? 

15 MR. COZENS: Yes.  

16 DR. KRESS: Okay.  

17 MR. COZENS: We do indeed start with the 

18 premise of using the existing licensing basis as the basis 

19 for NEI 9903. We have given guidance on plants evaluating 

20 their limiting accident to assure that they have indeed 

21 analyzed that and are using that as the basis for assuring 

22 control room habitability. The control room has built 

23 configuration and operating procedure that are assessed -

24 this is what I basically call our housekeeping: does the 

25 plant match up with what the paper says it is?
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DR. KRESS: Do you mind if I ask a general

question?

MR. COZENS: 

DR. KRESS: 

document like this? 

various licensees? 

MR. COZENS:

Sure.  

How does NEI go about developing a 

Do you call together people from the 

See this group of people over

there?

DR. KRESS: 

MR. COZENS: 

force on it, and they 

whatever we need.

Um hmm.  

That's a good chunk of our task 

reach far into the industry to get

DR. KRESS: Okay.  

MR. COZENS: Yeah, so we have had a lot of 

expertise on this. We've also had some consultants that 

have supported those people that are doing these type of 

analyses on regular basis.  

DR. KRESS: And you interact with NRC staff?

We have spent a considerable amount of 

time working with Staff. I've tried to define how do we 

use the current stated knowledge on radiological dose 

analysis methodologies. And coming out of this entire 

activity is a recommendation that licensees establish a 

program to assure that they maintain control room 

habitability.



8

1 MR. COZENS: Yes. We've had quite a few 

2 meeting with them. Looking at their presentation, I think 

3 they have a listing of some of the details.  

4 I'm not going to go over this particular slide 

5 in detail. I want to point out a couple of things. The 

6 document basically is broken into three parts.  

7 Background, which generally states why we're doing this.  

8 Examination of what are the current regulatory 

9 requirements. And then an identification of the issues 

10 that we're dealing with, which is basically the first 

11 slide I've put up today.  

12 The next section is an assessment of 

13 establishing, where is your control room as far as 

14 adequate protection of the operator. And there's a whole 

15 series of activities, and I'm gonna walk you through this 

16 in more detail the next couple of slides.  

17 And the last part of the document is 

18 establishing this program that I previously mentioned to 

19 you.  

20 This is a slide that's actually in 9903. It's 

21 actually, it takes two pages, but -- I think we've got to 

22 focus that. That's much better.  

23 This is the flow diagram of how 9903 works. You 

24 know, before you start any activity, we believe that it is 

25 a good idea that each licensee establishes that they
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1 understand the control room and that their control 

2 room matches up their licensing basis, their design basis, 

3 and the operation and maintenance activities coincide with 

4 those particular parameters.  

5 DR. KRESS: Do you have a firm definition of 

6 what is meant by "licensing basis" and design? 

7 MR. COZENS: Well, design basis would be that 

8 which is in 50.2, and the specifics of that, each plat 

9 will be unique in that capacity, and the licensing basis 

10 is the 50.2 license design basis criteria and other 

11 commitments that are made as part of the licensing docket.  

12 Anybody -- Jerry Sims, is there, have I said 

13 that adequately? 

14 SPEAKER: You might add that our document 

15 defines these terms too.  

16 MR. COZENS: Yes, we've gone into some 

17 discussion on that, because that was something that -

18 DR. KRESS: Has the NRC staff agreed with your 

19 definitions on this? 

20 MR. BARRETT: I'm Richard Barrett with the NRR 

21 staff. I don't think we have a problem with the 

22 definition of design licensing basis.  

23 MR. COZENS: Okay, so this is what I call our 

24 housekeeping section. Basically, you know, this has 

25 nothing to do with the generic issues that have been
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1 identified, but just to make certain that you start 

2 from the proper point. The next phase is what I call the 

3 plant-specific generic issues.  

4 Not all plants may have a concern with this, but 

5 we're asking each plant to look at smoke issue, limiting 

6 [inaudible] and the toxic gas concern and do an 

7 examination to determine if they are subject to this 

8 particular generic issues. And if, after doing some 

9 formal evaluation -- we're gonna get into some more detail 

10 as to what these are -- they find that they have a 

11 discrepancy, they need to enter it into their correct 

12 program, make the fix and implement that program to bring 

13 that into compliance, basically. So that's all I really 

14 want to say about that. There's more details here, but 

15 that's the general overview of how that process works.  

16 One of the larger issues that's been on the 

17 table since we started this several years ago is a concern 

18 with, that control rooms have experienced a greater amount 

19 of unfiltered in-leakage that assumed in their analysis 

20 that support the design and licensing basis. And we have 

21 recommended in NEI 9903 that licensees perform a baseline 

22 test to establish a measured value of unfiltered in

23 leakage.  

24 And again, we'll be talking about specific 

25 testing on this a little bit more. But one of the things
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1 that, before you perform a test, realizing results 

2 that have occurred from, it must be about 15 or 18 plants 

3 now? Is that what we're up to that have actually 

4 performed this test to date? Jack, do you know? 

5 JACK HAYES: This is Jack Case from the staff; 

6 approximately 25 percent of the control rooms in the 

7 industry have been tested.  

8 MR. COZENS: Yeah, but I think that represents 

9 -- I want to say it's 18 actual control rooms. Some 

10 control rooms [inaudible] to support.  

11 DR. KRESS: Are there two basic designs of 

12 control rooms? 

13 MR. COZENS: Oh, no.  

14 [LAUGHTER] 

15 MR. COZENS: Each plant always turns out to be 

16 unique.  

17 DR. KRESS: From the standpoint of the control 

18 room.  

19 MR. COZENS: Well, if you're to say there's a 

20 pressurized and non-pressurized, or neutral, control room, 

21 yeah. But beyond that, they get quite different.  

22 DR. KRESS: They get different.  

23 MR. COZENS: but anyway, as a precautionary 

24 measure, or good sense, we recommended that a plant, 

25 before they do any testing, really make certain they
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1 understand, do a thorough walk-down of their plant, 

2 make certain they understand exactly where the pressure 

3 boundaries are for the control room, look at what the 

4 vulnerabilities are with regard to potential in-leakage 

5 sites, because there are certain things you could say by 

6 design, if there was a leak, this would be a likely 

7 location. And do any maintenance that's appropriate in 

8 advance. These tests are fairly expensive to perform, and 

9 if you could, you know, bring it to an acceptable level 

10 the first, this is what you would like to do.  

11 DR. KRESS: Why are these tests expensive? Do 

12 they have to shut down the plant to do them? 

13 MR. COZENS: No, you don't. But they still 

14 take a lot of manpower and resources. And they are a 

15 burden on staff, the operating staff and the control room 

16 operator, because there's just things that have to be done 

17 with the test.  

18 And the same thing -- I think the NRC staff will 

19 tell you that, of these 18 control rooms that have 

20 performed the unfiltered in-leakage testing, they've all 

21 used a tracer gas test, and all of them have measured an 

22 unfiltered in-leakage value that is greater than they 

23 assumed in their initial analysis.  

24 We feel that it's prudent to prepare an 

25 operability determination and do some preliminary
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1 calculations to see what you think you could live 

2 with, just in advance of doing this work. And in reality, 

3 I don't there's any plant that would be out there 

4 performing these tests without these independent of these 

5 blocks. This just reflects -

6 DR. KRESS: Are there any risk considerations 

7 in that, or is it strictly -

8 MR. COZENS: Those are strictly -

9 DR. KRESS: -- determine this? 

10 MR. COZENS: This is a, at this point, we're 

11 working this as a dose criteria.  

12 DR. KRESS: It's deterministically, as written.  

13 MR. COZENS: Or a toxic gas.  

14 DR. SEALE: As a results of these less than 

15 reassuring tests, has there been any modification of 

16 acceptance levels? 

17 MR. COZENS: Ultimately, what has happened is 

18 plants have realized that the value they chose initially 

19 was probably much more restrictive than they needed to.  

20 This is a general statement. These could be specifics 

21 they're not certain of. And they have learned that they 

22 are able to live with a higher dose, and we're gonna talk 

23 about that a little bit more during the course of this 

24 presentation.  

25 DR. SEALE: Okay.
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1 MR. COZENS: But anyway, we finally get 

2 down to performing the test. We perform our unfiltered 

3 in-leakage test, and if we find that we actually have a 

4 value that's less, we basically come down here, implement 

5 a program to maintain our control room, and I'll talk to 

6 you a little bit more about that. However, the typical 

7 route that we have taken of late is we have taken a value 

8 that's greater than we initially assumed, and we go back 

9 and study it and say, okay, am I still within the 

10 regulatory limits of what I need to satisfy -- you do your 

11 analysis to determine if you have an acceptable value. If 

12 not, you gotta go do something about it.  

13 First of all, you've gotta check on your 

14 operability, look at whatever compensatory basis you need 

15 you continue -

16 DR. KRESS: On the reanalysis, you will have 

17 already done one in the FSAR. Do you sharpen your pencil 

18 on that? Because it ended up with a leak rate.  

19 MR. COZENS: I'm not even certain this is in 

20 the FSAR. Could anybody help me with that, give me a head 

21 nod? 

22 KEN KAPLAN: [off mic] I'll identify myself, 

23 sorry. I'm Ken Kaplan of [inaudible], and those analysis 

24 results in the control room are in an FSAR, particularly 

25 chapter 6, you're following [inaudible] taken advantage of
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1 the acceptable analysis methods that are already 

2 out there. If they possibly could sharpen them, they 

3 will.  

4 MR. COZENS: Anyway, after you've examined your 

5 operability, you form typically a ceiling program, a 

6 hardware maintenance or modification, and then we perform 

7 tests. We're looking for a measured value. Go back to 

8 [inaudible] continue to see where you sit on this. Most 

9 likely, you end up coming out of this box, but 

10 theoretically you can come out of this box.  

11 DR. KRESS: How many of these 25 percent plants 

12 have gone through that iteration? 

13 MR. COZENS: All.  

14 DR. KRESS: They're eventually coming down 

15 [inaudible].  

16 MR. COZENS: If all -- I believe they've all 

17 come out through this line here, where they've been able 

18 to reanalyze within the regulatory limits.  

19 DR. KRESS: Okay, so that's an important step.  

20 MR. COZENS: Yeah. So it's theory that one 

21 could come up here when you Remeasured -

22 DR. KRESS: Some of these unfiltered in-leakage 

23 are -

24 MR. COZENS: Unrealistic.  

25 DR. KRESS: -- magnitude more than -- and we
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1 can really get that much difference with that 

2 reanalysis? 

3 MR. COZENS: Yeah. They've really sharpened 

4 their, they've really done a lot of work on lowering those 

5 numbers too. But having said that, you still have to look 

6 at the regulatory limits. And that's what they do here.  

7 Excuse me? 

8 MR. SCHULTZ: Steve Schultz from Duke Energy.  

9 There are some plants that have not completely gone 

10 through the process and down the path that Kurt's 

11 identified as completely resolving the issue with overall 

12 design basis assumptions. In other words, some plants are 

13 working under operability determinations at this point in 

14 time and are in the process of revising calculations or 

15 modifying the control room systems.  

16 MR. COZENS: They would be in this part of the 

17 flow diagram still. But they're in the process of working 

18 through that.  

19 DR. WALLIS: Is someone going to give us 

20 examples of how the pencil gets sharpened? Because as my 

21 colleague said, some of the differences between measured 

22 and regulated values seem to be very large.  

23 MR. COZENS: First of all, in-leakage is not a 

24 regulated value. The only regulated value is the 

25 radiological dose or the toxic gas --
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25 DR. SEALE: And you're with South Texas, is

DR. WALLIS: Okay, so it must be the 

original statement of desired in-leakage was much too 

conservative.  

MR. COZENS: It was -- that's true. Many 

plants followed the standard review plan. I believe it 

was like 10 or 25 CFM.  

DR. WALLIS: That's the number I Remember.  

MR. COZENS: Ten. I'm told its ten.  

DR. SIEBER: You changed the source term too, 

right? 

MR. COZENS: That, well, that is an option.  

We're gonna talk about those options when we get to the 

analysis portion of this presentation. I was just doing 

kind of an overview.  

Anyway, ultimately, the goal is to come out 

here. If you need to revise your licensing basis to 

support a number that is now different than you currently 

have in your design basis assumptions, you know, make that 

appropriate activity and then implement a program to 

maintain control room habitability. We'll be talking 

about all these aspects later in the presentation.  

Moving o to the baseline test portion of our 

presentation, Ken Taplett will be coming to speak to us 

now.
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1 that correct? 

2 MR. TAPLETT: Yes, sir. Can you hear me okay.  

3 I'll just introduce myself again. I'm Ken Taplett. I'm 

4 from the South Texas project. I'm in the licensing 

5 department there. I've been a member of the task force, 

6 NEI task force for about a year.  

7 I'm talking about baseline testing. As a result 

8 of the industry experience, where we've had a number of 

9 clients. We said 25 percent; I think that's 16 to 18 

10 programs, have tested their programs and found that their 

11 assumed in-leakage, or their actual in-leakage was greater 

12 than their assumed in-leakage, we concluded as a task 

13 force -- if you have not tested your control room to 

14 determine what your in-leakage is, then you should do 

15 that, and do what's called a baseline test.  

16 In order to do a baseline test, there are three 

17 key attributes that the test needs to meet. First of all, 

18 it needs to be comprehensive. You need to ensure that 

19 you've measured everything. And we'll see what we mean by 

20 that when we talk about a couple of these test methods.  

21 When you test, it needs to reflect the accident 

22 configuration line-up. See the line-ups here.  

23 Recognizing for a toxic gas event, your accident line-up 

24 may be different than for a radiological event. So you 

25 may need to test for both, if you're [inaudible] toxic gas
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1 threat and -

2 DR. KRESS: Where are these configuration line

3 ups, are they in the tech specs? 

4 MR. SCHULTZ: Well, the [inaudible] controlled 

5 by, they're part of the plant design, controlled by plant 

6 procedures.  

7 DR. KRESS: [inaudible].  

8 MR. SCHULTZ: -- for pressurized control room 

9 tech specs typically, there -- for that ventilation 

10 system. But the line-ups aren't necessarily controlled by 

11 tech specs.  

12 DR. KRESS: That being operator emergency 

13 procedures.  

14 MR. SCHULTZ: In would be the operator 

15 procedures to match plant design.  

16 And finally, when you test, you need to make 

17 sure that you test, that tests done in the course of some 

18 recognized testing standard.  

19 DR. KRESS: Where do we find those standards? 

20 Are they, are they industry standards? 

21 MR. SCHULTZ: Yeah, they're industry standard, 

22 typically ASTM or [inaudible], those types of things. In 

23 our document, we list a number of standards that we use.  

24 The NI 9903 talks about three different types of 

25 test methods. It talks about the, what we call the
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1 integrated tracer gas testing, which plants have 

2 used to date. A second test method, which we call the 

3 component test method, which we developed for certain 

4 control rooms to take advantage of this method. And then 

5 recognizing if licensees should still have the option, 

6 they can develop an alternate test that matches the three 

7 baseline test attributes as presented in this slide and 

8 can document that that test meets those attributes, then 

9 that test could then, an alternate test could be 

10 acceptable. The document doesn't go into any further 

11 discussion of that other than that.  

12 I think it's important you understand design of 

13 your control room envelope and your control room 

14 ventilation systems, so we expect plants to do a design 

15 review, do a drawing review and do a plant walk-down.  

16 This is to ensure that what you're really testing is how 

17 this plant is operating, how the plant actually exists out 

18 there in the real world, so to speak.  

19 When you do your walk-downs, we expect you to 

20 look for the material condition of your various 

21 components, your boundaries, and if you have to do some 

22 ceiling refurbishment or repair, the plants would do that 

23 prior to testing, so they put their control room in the 

24 best possible condition prior to testing and upgrade the 

25 control room to where we want it to be.
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1 DR. WALLIS: You're saying that there 

2 has to be some sort of confidence that it will stay that 

3 way after the test.  

4 DR. KRESS: Periodic testing.  

5 DR. WALLIS: How often you do periodic testing.  

6 But the fact that it's prepared for the test probably 

7 means it's at its best when it's tested.  

8 MR. SCHULTZ: That's correct. We recognize, 

9 based on industry experience, that there's a problem -

10 one plant's going off to use that experience to get their 

11 control rooms in the best material conditions tested and 

12 then in this presentation, we'll talk about what kind of 

13 reassessment, we're talking about doing to make sure we 

14 maintain that. Here we're just talking about the baseline 

15 test.  

16 Secondly, make sure your control room 

17 ventilation systems, or HVAC systems, are properly 

18 alarmed. Make sure that they are meeting their flow and 

19 pressure requirements that in your design documents. Not 

20 only that, but also your other non-control room HVAC 

21 systems that are in adjacent that can affect, can have 

22 pressure effects, can have in-leakage effects on your 

23 control room boundary. Make sure that they're balanced 

24 properly and lined up properly to reflect the actual plant 

25 conditions, should the accident recur.
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1 We've talked about contingency plans.  

2 Based on experience, we'd expect plants to have 

3 contingency plans in place to make sure that they have a 

4 plan to maintain theirselves operable, depending on the 

5 test result outcome.  

6 During preliminary calculations, plants should 

7 know what's the maximum in-leakage they can tolerate and 

8 still meet regulatory requirements. They can meet that, 

9 then what kind of compensatory actions can they take? 

10 That generally falls in two categories. There might be 

11 analytical told if they currently are not on a licensing 

12 basis but are currently recognized and have been approved 

13 in the industry that they might be able to take temporary 

14 or interim compensation for until they can get their 

15 licensing basis re-approved, or they might actually have 

16 to take, there are some operator protective actions that 

17 they might have to put in place until they can -- either 

18 if they have to make a design change in plan or they have 

19 to submit, or they're submitting a reanalysis to their 

20 regulatory clients.  

21 DR. KRESS: The only two that I know of are the 

22 atmospheric dispersion and perhaps the source term.  

23 MR. SCHULTZ: Those are the major ones. Those 

24 are the major ones. For instance, my plant doesn't take 

25 advantage of the ICRP 30. We found we may be able to --
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1 DR. KRESS: -- gain.  

2 MR. SCHULTZ: -- things like that. It doesn't 

3 give you a large margin, but it might be enough, depending 

4 on what your results are. So there are some classes that 

5 don't take full advantage of everything. But you're 

6 correct -- an alternate source term and atmospheric 

7 dispersions are unique tools.  

8 DR. KRESS: Generally, is it the radioactive 

9 source term that controls the maximum in-leakage that you 

10 have, rather than the toxic gas, or do some of the plants 

11 have the toxic gases? 

12 MR. TAPLETT: Well, I think there are two 

13 separate issues. And a number of plants are not subject 

14 to toxic gas threat just because source isn't there. I 

15 don't know if you, you know, compare, if one is more, say 

16 more limiting than the other. I don't think you can do 

17 that. It's two different axes, two different issues.  

18 DR. KRESS: But they both end up with a maximum 

19 allowed in-leakage.  

20 [OVER-TALK] 

21 DR. KRESS: To me 

22 MR. COZENS: They both -

23 DR. KRESS: -- theory, and I would think that 

24 the radioactive source term would be the controlling 

25 limit, or your leakage has to be lower. I'm guessing. I
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1 don't know the calculations.  

2 MR. SCHULTZ: I don't know, and I still think 

3 it's two different issues. I can see where you may find 

4 that toxic gas could possibly be more [inaudible]. I 

5 don't know.  

6 DR. SEALE: There are couple of wildcards out 

7 there. I mean, just because of locations and so on.  

8 Plants on the Mississippi River, particularly have some 

9 oddball exposures.  

10 DR. KRESS: Toluene.  

11 DR. SEALE: Chlorine tanks.  

12 DR. KRESS: Chlorine tanks.  

13 MR. SCHULTZ: Yeah, it's really hard to say 

14 one's more than another. It depends on the plant 

15 situation.  

16 The first method that the document talks about 

17 for performing baseline test is the tracer gas test.  

18 There is a national standard or a recognized standard for 

19 performing this test, ASTM E7 or 41. I know this group 

20 discussed this quite a bit about a year ago.  

21 We believe that this test is valid for control 

22 room designs. However, we recommend that -- particularly, 

23 if you're a non-pressurized control room or your control 

24 room has a large amount, number of in-leakage sources, and 

25 I'll develop that idea a little bit more here as I compare
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1 it with the other tests. Again, this test 

2 basically back-calculates the unfiltered in-leakage.  

3 You've got your tracer gas injected into the volume; by 

4 measuring the dilution, you can figure out what your out

5 leakage is, and then from that, you can figure what your 

6 in-leakage is.  

7 DR. KRESS: What is meant by "large number" of 

8 potential in-leakage sources? Is there some guidance on 

9 what that -

10 MR. TAPLETT: Uh -

11 DR. KRESS: Is there some guidance about that? 

12 MR. TAPLETT: A large number -- the answer is 

13 there are guides -- no. A large number, in my estimate 

14 is, if you've got somewhere over four or five types of, 

15 you get over four or five different in-leakage sources and 

16 you have to test, then you're probably in the large number 

17 category, and -

18 DR. KRESS: That's how the leakage is -- some 

19 sort of gas and what that meant.  

20 MR. TAPLETT: I think you'll see when we talk 

21 about the other test method and what a small number is, 

22 you'll get a better picture of what we're talking about.  

23 DR. SIEBER: Can you use this method with a 

24 pressurized control room? 

25 MR. TAPLETT: Yes. Yes.
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1 DR. SIEBER: But you have to include the 

2 amount of air that you're injecting from the bottles, 

3 right? 

4 MR. TAPLETT: Well the amount of pressurized 

5 air, you know, is a big player as far as the accuracy of 

6 the test and that's gonna, you know, add effect into your 

7 measurement to determine what your core of in-leakage is.  

8 DR. SIEBER: I see.  

9 MR. TAPLETT: I just got an overview of some of 

10 the factors affecting the accuracy, and I know you're 

11 familiar with most of these. But these are some of the 

12 things that we have to recognize we're concerned with 

13 performing this test and how accurately we perform this 

14 test. You have to make sure the concentration's uniform 

15 throughout the term determined volume.  

16 It's heavily dependent on your sampling 

17 techniques, picking the correct sampling locations, making 

18 sure you pick the correct injection location, that you've 

19 got adequate mixing and you've got this volume totally, 

20 totally mixed.  

21 And for at least -- tracer gas testing has three 

22 different methods. For at least two of those methods, 

23 it's dependent on the volume calculations. You're gonna 

24 have to know your determined volume for some accuracy.  

25 It's also subject to --
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1 DR. KRESS: Is that to scale off the 

2 drawings, is that how it's used there, with the volume? 

3 MR. TAPLETT: Scaled off the -

4 DR. KRESS: Just take the control room geometry 

5 and calculate its volume? Is that what's there? 

6 MR. TAPLETT: I'm not sure if that's how it's 

7 done, or -- is there anybody who can help me with that 

8 with the past versions? 

9 DR. WALLIS: Well, how else would you propose 

10 to do it? 

11 DR. KRESS: Yeah, that's what -

12 MR. WYNN: Yeah, this is John Wynn from Calvert 

13 Cliffs. The volume is the physical volume. You take the 

14 dimensions of your control room and calculate what the 

15 physical volume is.  

16 MR. TAPLETT: Okay. So you just get the 

17 dimensions off your drawings and just calculate it for the 

18 control room.  

19 DR. WALLIS: So there's some sort of 

20 specification for what "adequate mixing" means and how you 

21 measure it? 

22 MR. TAPLETT: There's -- in the test procedure 

23 itself, it says you've got to reach an equilibrium 

24 condition, and then you have -

25 DR. WALLIS: But equilibrium is something you
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1 never reach, so there's got to be some 

2 specification of what's adequate. I guess it does 

3 specify.  

4 MR. CAMPBELL: Robert Campbell with TVA. The 

5 ASCM E741 just requires that you reach an equilibrium 

6 point, or close to it. The specific techniques that a 

7 company uses to test is unique to that company. So under 

8 the confines of E741, they developed their techniques and 

9 that's proprietary to their company.  

10 But from discussions I've had with utilities 

11 that have done this, all these different sampling 

12 locations are measured. And when the sampling points get 

13 within a certain tolerance of each other, that's when they 

14 say they have equilibrium. So, I, does that answer your 

15 question, or? 

16 DR. KRESS: Are these steady state tests? 

17 MR. CAMPBELL: Steady state? 

18 DR. KRESS: Where they inject continuously a 

19 given amount and let it go up to an -

20 MR. CAMPBELL: Yes.  

21 DR. KRESS: -- equilibrium value and then use 

22 that value? 

23 MR. CAMPBELL: Yes, it is a steady state.  

24 There's actually three methods of testing an E741. And 

25 each one is essentially a steady state condition. Once
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1 you reach there, then you start your test, once you 

2 get to a certain point. But one's a pressure -- it's not 

3 like pressure -- one is a constant injection, where you're 

4 measuring how much you're putting in. One is an injection 

5 point where you reach an equilibrium and you watch the 

6 amount of material inside of a control room decay off.  

7 Another one is where you have like a build-up and you 

8 watch it build up. And so, one of those three techniques, 

9 you can infer to leakage.  

10 DR. KRESS: What do they normally use as a 

11 tracer gas? 

12 MR. SCHULTZ: SF 6? 

13 SPEAKER: Yeah, sulfur -

14 DR. KRESS: It's easy to, easy to measure.  

15 MR. CAMPBELL: Yeah, it's a fairly commonly used 

16 material. Okay.  

17 MR. TAPLETT: The second test method that we 

18 developed as a task force and discuss in the document is 

19 what we refer to as a component test method. And this is 

20 fairly straightforward test that has three, three basic 

21 steps.  

22 The first thing we do is -- and this test is 

23 only applicable to positive pressure control rooms, as you 

24 can see from that first sub-bullet there. We have to 

25 demonstrate that the control room spaces are positive,
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1 positive pressure with respect to all adjacent 

2 spaces. And this means, all areas of the control room 

3 envelope and all areas that are adjacent to it. This test 

4 has to be thorough enough and comprehensive enough that 

5 you're assured anything along the boundary of the control 

6 room that you've got a pressure measurement that reflects 

7 that point.  

8 DR. KRESS: Any kind of pressure difference is 

9 okay as long as it's positive? 

10 MR. TAPLETT: We have specified for outside 

11 atmosphere the difference should be .18 inch water gauge.  

12 And for, if it's inside space, we specify .05 inches.  

13 DR. WALLIS: Now in a major windstorm, there 

14 are differences through buildings imposed from outside.  

15 And you don't, not going to do a test under those 

16 conditions, are you? 

17 MR. TAPLETT: No. We'd want to wait until 

18 conditions are calm.  

19 DR. WALLIS: So I'm not quite sure how you 

20 assure yourself that there isn't some other affect that 

21 could occur under other conditions, such as storms.  

22 MR. COZENS: This is Kurt Cozens. That is 

23 indeed a factor, and I think maybe one of the bullets that 

24 was not discussed on the previous slide was a concern on 

25 when the tracer-gassed area with the same exact situation,
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1 where environmental effects indeed can play an 

2 influence on it. It is applicable to both test methods.  

3 We're uncertain at this point how to avoid that particular 

4 issue.  

5 DR. SIEBER: Of course, under accident 

6 conditions, that would be an ideal thing, to have a strong 

7 wind blow it away.  

8 DR. KRESS: That'd be nice to have if you had 

9 an accident.  

10 DR. SIEBER: Blow it away, dispersal.  

11 DR. KRESS: That's a good thing, right? 

12 DR. SIEBER: The worst case is no wind at all.  

13 MR. CAMPBELL: Can I add a couple of things, 

14 what I think is clarifying statements. The original 1/8

15 inch positive pressure was chosen based on, I think, a 15

16 to 30-mile-an-hour wind. I'd have to go back and redo 

17 numbers to see exactly which it is. That number was 

18 chosen, it is my belief, and per discussions, that if I do 

19 have a wind of that magnitude, it would then disperse any 

20 airborne radiation to the point where I don't have to 

21 consider other, or you know, the in-leakage.  

22 So even if I do have additional in-leakage, that 

23 the wind just kind of carries it away before it really 

24 gets into the control room. So that is why we have the 

25 1/8-inch to the outside. And that is why we have the .05
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1 inside, because we're not having wind. And then, 

2 we don't want to test in a wind storm because that can 

3 affect the flows. So, you know, critical is no wind. So 

4 that's why we have these.  

5 DR. KRESS: How do you measure this small 

6 positive pressure? Do you have a manometer that -

7 MR. CAMPBELL: You can use -- well, yeah, if you 

8 use a digital manometer or your can do a digital 

9 barometer, where you measure both sides. You know, you 

10 have to make sure that you measure them simultaneously and 

11 you've got a good comparison, then you allow for any 

12 altitude differences and any other effects that you might 

13 have. But you'd measure them simultaneously.  

14 DR. WALLIS: So this system that maintains this 

15 1/8-inch water gauge, is that classified in some way as an 

16 SSC, which is important to safety? 

17 MR. CAMPBELL: Well right now, yes. The plants 

18 that have a positive-pressure control room as part of 

19 their tech specs.  

20 DR. KRESS: Is that a fan, usually, that blows 

21 into the room? 

22 DR. SEALE: Well, I don't -- 2,500 pound air.  

23 DR. KRESS: You don't have these bottles on all 

24 the time.  

25 DR. SEALE: They're, they're charged all the
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1 time. You have to have them charged in order to -

2 DR. KRESS: I know, but that -- you don't want 

3 to use those -

4 DR. SEALE: No. If you get a chlorine detector 

5 trip or a CIB in a pressurized water reactor that sets off 

6 the bottles.  

7 DR. KRESS: But you don't use those in this 

8 intensity.  

9 DR. SEALE: -- maintains -

10 MR. CAMPBELL: Are you asking what maintains 

11 the pressure? 

12 DR. KRESS: Yeah.  

13 MR. CAMPBELL: Is that? 

14 DR. KRESS: Yeah.  

15 MR. CAMPBELL: That, when you go into an 

16 accident mode, your ventilation system re-aligns, and 

17 you've got a pressurization fan that takes that and sucks 

18 that air through -

19 DR. SEALE: For some. For some plants. For 

20 some plants. Other plants use bottles.  

21 MR. CAMPBELL: Okay, most of the ones -- well, 

22 all of the ones up in [inaudible] pressurization fans.  

23 DR. KRESS: Is that recent -

24 DR. SEALE: There are six, and they're about 25 

25 feet long, per, per control room. If you have a dual
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1 control room, you'll have a dozen, fifteen of them.  

2 And they take hours to charge.  

3 MR. CAMPBELL: Should I go on? 

4 DR. KRESS: Oh, please proceed.  

5 MR. CAMPBELL: The second step here is, as part 

6 of a detailed plan assessment, we, we go through a series, 

7 and you do a design of where you do a series of field 

8 walk-downs. And you may determine that you've got areas 

9 that are vulnerable to in-leakage, despite the fact you're 

10 able to maintain this positive pressure. We -- it's in 

11 your envelope with respect to all outside areas, and I'm 

12 going to show a plant-specific example here.  

13 Typically these are isolation dampers in your 

14 ventilation system itself, where you might have a negative 

15 inside damper, maybe on the suction side or recirculation 

16 fans. And that's that negative pressure versus the 

17 outside. Or it may be in a duct that goes through the 

18 ventilation sys-, or through your control room envelope.  

19 There may be a non-control room ventilation system that 

20 continues to operate during the accident at a higher 

21 pressure.  

22 So, in these cases, you have an unfavorable 

23 differential pressure condition. So, once you identify 

24 these, then a component test method would have you 

25 actually measuring these components for any, any leakage.
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1 DR. KRESS: How do you do that? 

2 MR. CAMPBELL: You do that -- well, you do that 

3 with, it's usually a flow, a flow measurement type test.  

4 The typical standard -

5 DR. KRESS: -- visualization or something like 

6 that? 

7 MR. CAMPBELL: No, no. You actually, you 

8 actually got a flow meter, that you, you hook up your test 

9 boundary and you actually have a flow meter that will 

10 measure any leaking -- you pressurize whatever your, your 

11 testing, and then if there's any leakage for the flow 

12 meter, then it would be hooked up and it would measure 

13 that flow.  

14 DR. KRESS: Dead-end it, put a pressure on it, 

15 and 

16 MR. CAMPBELL: For example -

17 DR. KRESS: -- flowing on to a given pressure.  

18 MR. CAMPBELL: That's one way to do it, or you 

19 can construct a boundary around the outside of the duct, 

20 hook up an enclosure, have a flow meter and then let the 

21 duct pressurize under its normal pressure. If there's any 

22 leakage it would fill that outside enclosure, and then you 

23 could measure the in-leakage that way.  

24 But it's pressure -- and there's, there are 

25 standards. The most recognizable one is a ASTM N510
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1 [inaudible] direct pressure measurement.  

2 DR. KRESS: And this is easier than a tracer 

3 gas test? 

4 MR. CAMPBELL: Yes. I believe it is because 

5 you're only focusing on the component. I think you get 

6 more accurate -- these are tests that have been done out 

7 in the industry. Plants should be able to do them, do it 

8 themselves. It's one of the advantages -

9 DR. KRESS: They wouldn't have to call in an 

10 outside company; they can do it themselves? 

11 MR. CAMPBELL: Yes. And that's one of the 

12 advantages of, why we're looking at this test. It's -

13 you know, when you get down here it's only applicable for 

14 certain plants. But for those types of plants, we believe 

15 they can take advantage of this kind of test, and it would 

16 be much, be straightforward within their own capability 

17 and give them good, accurate results.  

18 The key here is, is you do get a total in

19 leakage number. It's, these components that you have to 

20 measure, whatever the results of those are, you're gonna 

21 simply add those up. You've, you've identified, here's 

22 where I can't have leakage. You're gonna measure that and 

23 get the results, and you do get an in-leakage number. And 

24 that would become your -

25 DR. KRESS: That assumes you know where all
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1 these vulnerable in-leakages are. Are they pretty 

2 apparent, usually? 

3 MR. CAMPBELL: I, I believe they are. I 

4 believe we've -- I'm associated with four other plants, 

5 and we've done assessments in all these plants. We've 

6 taken all the industry experience and peer, use peer 

7 evaluators.  

8 And the principle is simple. There's always a 

9 concern you might miss something, but the principle's 

10 simple: you look at your design drawings; you understand 

11 your system; you go out and physically make sure your 

12 system's operating that way and you can find the places 

13 where you have these unfavorable differential pressure 

14 conditions; and then you test those.  

15 DR. KRESS: Has anybody ever done that and then 

16 done a tracer gas test to see how they compare? 

17 MR. CAMPBELL: No, it hasn't been done yet.  

18 We're getting, we're getting ready to do that. The plants 

19 that are -- we've developed this method. They're 

20 developing their test procedures; they're getting ready to 

21 do that.  

22 One of our concerns is for these plants is we 

23 expect results to be very, very low, just by the 

24 construction of the control room. And we expect there to 

25 be very low results. Because they're pressurized control



38

1 rooms, when you start comparing, we're concerned 

2 about, when you do the tracer gas test, you've got the 

3 pressurization flow coming in. That contributes to a 

4 larger uncertainty. You may end up with a larger 

5 uncertainty than what you would actually get from a 

6 component test. Then it's kind of hard to -- we're 

7 concerned whether you can correlate those two.  

8 We'll move on -

9 DR. WALLIS: Where does pressurized control 

10 room take its air from that it uses to pressurize? 

11 MR. CAMPBELL: From the outside. Outside, and 

12 it is filtered.  

13 DR. WALLIS: But if it's got unfilterable 

14 material in it, it's got noble gasses, they come right 

15 through it, right? 

16 DR. KRESS: Right.  

17 MR. CAMPBELL: Noble gasses come through. It 

18 has filters for particulate and for elemental iodine, I 

19 think. So it gets filtered to a certain efficiency and 

20 that's usually, it's also a tech spec requirement.  

21 Filtered air is part of your accident analysis. And you 

22 have -- tech specs require that you limit it to a certain 

23 amount.  

24 DR. KRESS: Normally, the noble gasses and most 

25 of the toxic gasses, they'll go through that, through both
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1 filters.  

2 DR. SEALE: And you, and you become immersed in 

3 it, as opposed to the -

4 DR. KRESS: Yeah, so it's a whole lot of 

5 things.  

6 DR. SEALE: So it doesn't give you near the 

7 deaths.  

8 DR. BOEHNERT: Is there an industry standard to 

9 govern this component test method? 

10 MR. CAMPBELL: There's not an overall industry 

11 standard for the component test method, but when we talk 

12 about the components we'll be measuring -- I think like 

13 ducting, dampers -- there are industry standards for 

14 testing dampers and ducting.  

15 DR. BOEHNERT: How many control rooms are 

16 affected by, how many pressurized? 

17 MR. CAMPBELL: I tell you, we've taken -- we 

18 took an industry survey, and the answer's somewhere around 

19 40. That's not an exact number, but somewhere around 

20 that.  

21 Now, we believe this test method probably's only 

22 gonna apply to something less than 20. And it has a lot 

23 to do with how your, where your ventilation system and how 

24 it's constructed and where it, where it physically exists 

25 in comparison with your control room envelope. The next
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1 slide will talk a little bit about what those 

2 design attributes are that make this test valuable.  

3 MR. RILEY: This is Jim Riley, NEI. You has 

4 asked a question about whether, what percentage of the 

5 control rooms were positive, design positive.  

6 DR. BOEHNERT: Yeah.  

7 MR. RILEY: Design positive. Our survey, which 

8 we've taken through the industry -- we got about 90 

9 percent or so returns on this from the folks who are out 

10 there. About 81 percent of the control rooms are designed 

11 to maintain positive pressure.  

12 DR. BOEHNERT: But only 20 can use this 

13 procedure? Is that what you're saying? 

14 MR. CAMPBELL: Well, our survey hasn't reached 

15 that conclusion yet.  

16 DR. BOEHNERT: Oh.  

17 MR. CAMPBELL: But when you start to look at, 

18 you start to ask, how is your control room ventilation 

19 system design relative to your envelope? We're finding a 

20 number of those clients, their ventilation system really 

21 wouldn't support this kind of testing, being under 

22 positive pressure. And like I said, I'll talk a little 

23 bit about what kind of ventilation system do you want to 

24 have to make this a likely test to use.  

25 MR. COZENS: This is Kurt Cozens. Another
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1 probably key attribute that doesn't exactly show up 

2 here is, there is any factor of which test you do, and at 

3 some point, even though you may be a viable for the 

4 component test methodology, the economics may not be 

5 favorable to perform it.  

6 DR. SEALE: I think one of the big factors is 

7 how much of your duct work and bands are inside the 

8 envelope and how much is out. If you have a lot out, then 

9 you have a lot of potential -

10 MR. CAMPBELL: And that's, that's a real key, 

11 and that's what I've been -- where's your ventilation 

12 system parts of the envelope? If you've got a lot of your 

13 ventilation system outside the envelope, you're gonna have 

14 a lot of components you're not gonna test, and it just 

15 doesn't make sense to do it.  

16 DR. SEALE: Yeah.  

17 MR. CAMPBELL: So again, the key is, the key 

18 for this -- what I recommend is for pressurized control 

19 rooms, you have to ensure that you are positive with 

20 respect to all adjacent areas, and we recommend its likely 

21 uses for a control room is only a small number of 

22 vulnerabilities. And that kind of gets into the economics 

23 part of this. If you're gonna have to test a large number 

24 of components, you're probably better off just doing the 

25 tracer gas test.
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1 We've already talked about some of the 

2 information on this slide.  

3 Desirable characteristics. The majority of the 

4 control room HVAC system is inside, internal, inside the 

5 control room envelope. That'd be a desirable 

6 characteristic for you to consider this kind of test.  

7 That is, you'd have less components following more in

8 leakage.  

9 Minimum number of non-control room ventilation 

10 ducting or air systems that penetrate the control room 

11 envelope, so you don't have -- each one of these, you may 

12 have, these may be accounting for in-leakage, and that 

13 wouldn't be a good situation if you had a number of these.  

14 DR. KRESS: You let the individual plant decide 

15 what "minimal" is? 

16 MR. CAMPBELL: Yes, we -

17 DR. KRESS: -- [inaudible] 

18 MR. CAMPBELL: -- I mean, they're gonna have to 

19 test every vulnerability. If they find that they're gonna 

20 have to test several of these and they start, they may 

21 find tat this isn't economical, this doesn't make good 

22 sense to use this method; let's use the other method.  

23 We saw a seam weld ventilation ducting or 

24 ventilation system on heavy construction. Parts of some 

25 control rooms and parts of the pressurization -- you know,
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1 for example, parts of the pressurization system 

2 might be outside the envelope. Any part -- or I should 

3 just say, if any part of your ventilation system's outside 

4 the envelope, it's just more advantageous that you've got 

5 good heavy construction ducting.  

6 If you've got ducting that's not seam-welded, 

7 it's likely that ducting probably leaks and you probably, 

8 it's probably not going to be advantageous for you to try 

9 to test that using component testing, then just go ahead 

10 and tracer-gas test it.  

11 DR. SEALE: Do you accept repair methods like 

12 taping seams? 

13 MR. CAMPBELL: Uh, you're gonna have to a 

14 permanent, if something that would be a permanent repair.  

15 I'm not sure if taping would be consider a permanent 

16 repair.  

17 There is, there is equipment out there that will 

18 measure these, those that we're talking about.  

19 DR. SEALE: Ducting.  

20 MR. CAMPBELL: You know, so the testing 

21 requires this kind of reiteration. You demonstrate you've 

22 got positive pressure to this equipment that will be used, 

23 that will determine those values. You've identified your 

24 vulnerabilities. You're prepared with your desirable 

25 characteristics. And then you use the proper pressure or
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1 magnet decay test method in here. We just list 

2 standards in general, but in the document, at least, it 

3 list specific standards for ducting type testing, damper 

4 type testing, housing tests and that kind of thing. And 

5 you have to test each component.  

6 Now just to demonstrate this whole, this method, 

7 we have a plant -- this isn't the South Texas Project.  

8 I've work with four other plants. We're, we have an 

9 alliance with four other plants, and we've done 

10 assessments on all these plants and have developed, or are 

11 developing our component test method for these plants.  

12 But just to give you an idea, this happened to 

13 be the Comanche Peak Plant. To give you an idea of, when 

14 we talk about testing, this -- I'm just gonna show you a 

15 series of four slides. I'm not gonna dwell on them. They 

16 just give you an idea of their control room. Their 

17 control room envelope is on, on two levels. This is the 

18 control room proper; and this is a two-unit plant with a 

19 common control room.  

20 And what the arrows there are showing is all the 

21 different places that we have to measure pressure here, 

22 not only with respect to outside the unit, you know, but 

23 make sure we're measuring pressure within each of the 

24 parts of the envelope. And, not only one pressure 

25 location here, but enough within the entire volume, so
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1 that anything along these boundaries are gonna be 

2 reflected by a, by a measured pressure.  

3 DR. WALLIS: So outside here is the outside 

4 world, the real outside world? 

5 MR. CAMPBELL: That is actually the outside, 

6 outside atmosphere. This control room is, as you can see, 

7 it goes along this building on one sides, and all the 

8 other sides are outside. And I'll show you what's above 

9 it and what's below it. This is the horizontal view.  

10 DR. KRESS: Now, what's the rationale for 

11 having to test those pressure differentials across the 

12 rooms that are internal? 

13 MR. CAMPBELL: The rational, the rationale here 

14 is, is not, if you take it along boundaries -- if you had, 

15 if you had any penetrations that come through these 

16 boundaries, when you did your plant walk-down, you're 

17 gonna, you're gonna spec those penetrations. And If 

18 there's a material degradation, you're gonna fix those, 

19 because you want to, you don't want to put any extra 

20 demand on the pressurization system.  

21 But so that you don't have to test each and 

22 every little penetration, if you can prove that the 

23 pressure's high here that's in there, then you can 

24 conclude that anything that would leak would be out

25 leakage.
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1 DR. KRESS: Yeah, well I'm discussing 

2 the internal rooms.  

3 MR. CAMPBELL: Oh, here? 

4 DR. KRESS: Yeah. Why, why are you concerned 

5 about those? 

6 MR. CAMPBELL: Well, because of the 

7 configuration, you could, you could actually have a higher 

8 pressure here than here, for instance. In other words, 

9 you can't take credit for this boundary by just taking a 

10 pressure measurement here. You have to make, you want to 

11 make sure that the pressure in here is comparable, or is 

12 the same as that or comparable to that. So you want to 

13 make sure that, that -- if you take pressure on this 

14 boundary, you want to make sure you're taking a pressure 

15 that's next to it.  

16 DR. WALLIS: How accurately are you making 

17 these measurements? 

18 MR. CAMPBELL: How accurate? 

19 DR. WALLIS: How accurate.  

20 MR. CAMPBELL: Well, we could measure the 

21 instruments. You could measure -- if it's less than .05 

22 water damage -

23 DR. WALLIS: Well, I'm a bit concerned about 

24 that because -- I don't know, what, ten feet a second is 

25 an eighth of an inch or something? So, you know, it
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1 doesn't take much of a breeze to give you those 

2 sorts of numbers you're talking about for your accuracy.  

3 A very slight breeze will give you those sorts of pressure 

4 differences, if you're talking about for accuracy. So you 

5 have to do it on a very still day, which doesn't occur 

6 very often in some parts of the country.  

7 MR. CAMPBELL: Well -- I mean, I'm sure that's 

8 a factor. We've -- I know at a couple of plants, we've 

9 done some preliminary measurements, and we were able to 

10 determine in many cases the difference in pressure was 

11 much greater than that.  

12 DR. WALLIS: Well that's just a warning.  

13 You've got to really worry about some of these things. In 

14 fact, if you're looking for that kind of precision.  

15 MR. WYNN: Hi. This is John Wynn again, from 

16 Calvert Cliffs. If you're measuring for a positive 

17 pressure control room, typically the required pressure is 

18 significantly greater than what would be caused by wind.  

19 And Bob Campbell mentioned, the 1/8-inch water, typically 

20 that's sufficient to preclude any effects of wind.  

21 DR. WALLIS: That's not much of a wind -- an 

22 eighth of an inch.  

23 MR. WYNN: Eighth of an inch water gauge.  

24 DR. WALLIS: That's right. It's not much of a 

25 wind.
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1 MR. CAMPBELL: This is Bob Campbell with 

2 TVA again. An eighth of an inch is either 15 or 30 miles 

3 an hour, which is a pretty good wind.  

4 DR. WALLIS: Well, maybe I'm confused then. My 

5 calibration is slightly different than that.  

6 DR. KRESS: You're using the stagnation 

7 pressures.  

8 DR. WALLIS: Yeah.  

9 DR. KRESS: What else -

10 DR. WALLIS: Okay, well, let's move on.  

11 MR. TAPLETT: This next, here, this just shows 

12 -- this is the area of the upper part of the control room.  

13 It shows some other places where we'd measure. This above 

14 the, this is the only other major area in the control room 

15 envelope. These are the equipment rooms. That's the 

16 areas here. And above that is the outside atmosphere. So 

17 this control room envelope is essentially surrounded by 

18 outside atmosphere, except for the auxiliary building 

19 area.  

20 And then this last, last slide shows a very full 

21 view. There is a cable spreading room under the control 

22 room that's outside the envelope. So we have to measure 

23 sufficiently along that boundary to make sure that we've 

24 identified that the control room's positive with respect 

25 to their place within the cable spreading room.
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DR. SEALE: The cable spreading room is 

outside the control room envelope? 

MR. TAPLETT: Yes.  

DR. SEALE: There must be thousands of 

penetrations -

MR. TAPLETT: Right, that's -

DR. SEALE: -- between the boards and the cable 

spreading room.  

MR. TAPLETT: Right, so that's why it's so 

important that you make sure you do, measure enough areas 

to make sure that your, you know, any area along that 

boundary can be reflected by a pressure.  

DR. SEALE: I would think that would be really 

hard to seal with all these cables going through and 

wires.  

MR. TAPLETT: They -- I mean, they all have 

their own, you know, their own sealing requirements and -

DR. SEALE: Yeah.  

MR. TAPLETT: They do have design standards. I 

mean, I guess the bottom line is, rather than have to 

measure each one of those, it's important to make sure 

that you've got favorable differential pressure so that, 

if there is any leakage, it would be outlined.  

DR. SEALE: Um hmm.  

MR. TAPLETT: Finally -- well, here's, here's -
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1 - this just represents the vulnerable areas that we 

2 found at this plant. They do, this plant does have some 

3 non-quality duct work that comes into the control room and 

4 goes back out -- both this corner and that corner. That 

5 duct work does not get shut off during accident 

6 conditions, and in fact is at a higher pressure than the 

7 control room envelope. So that's the duct work where we 

8 talk about, we would blank off this duct work and do a 

9 direct pressure measurement to see if this duct leaks.  

10 Now just a couple things about this is, this 

11 duct work is all welded seams. Any sections, they've had 

12 the gaskets Removed and had the sections welded up. And 

13 the accident analysis, frequent accident analysis also 

14 assumes 2 CFM in-leakage surges.  

15 We don't think you're gonna find any leakage in 

16 this duct work, but we believe we should, because of the 

17 conditions, we have to test it. So that, that's the 

18 example. That's one set of vulnerabilities that'd have to 

19 be tested.  

20 The other set of vulnerabilities -- and these 

21 are the only two, only two general groups of 

22 vulnerabilities at these plants -- is the dampers. And 

23 it's kind of a busy drawing, but I'll try to just point 

24 out simply where the vulnerability is. This shows the 

25 ventilation system in its emergency mode or its emergency
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1 recirculation mode.  

2 The plant, once the system is actuated, the 

3 plant determines where the -- in terms of radiation, it 

4 senses radiation in both the inlet, each inlet here, and 

5 the other side. Whichever one has the less radiation 

6 condition is the one that that, the train goes back online 

7 an then the other one is secured.  

8 Once it's secure, there's a number of -- this 

9 shows, this shows the fans on the system in its Train A 

10 mode, Train B off. The damper, the damper doesn't 

11 actually -- this solid line stands for a closed damper; 

12 broken lines, the dampers are open. There, it turns out, 

13 because of this recirculation fan that you've got a 

14 negative part of the ducting here and you've got some 

15 dampers that are against outside air, one flow path could 

16 be through these -- this fan is turned off.  

17 One flow path could be through these two double 

18 -- yeah, here and there, or there. These dampers -- if 

19 they leak at all, that's gonna be some outside air leakage 

20 that you're trying to isolate against. And the same thing 

21 on the other side -- through these dampers here, or these 

22 dampers, because these fans aren't running.  

23 The interesting things about this is all this 

24 leakage -- we will measure these dampers, measure leakage 

25 past these dampers, because it's a vulnerability of in-
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1 leakage. It turns out, the in-leakage will get 

2 some filtration. But still, that's important; that can 

3 affect your overall accident analysis dose.  

4 Again, for this plant, they have done some 

5 calculations. They have not even tested it. They have 

6 done some calculations, and they already assume 30 CFM 

7 leakage, total leakage past these dampers.  

8 So what I'm, I guess the point I'm trying to 

9 make is, here's a plant that we suspect, based on their 

10 construction and what they've already assumed, that once 

11 they test they are probably not going to find much more 

12 in-leakage than they're already assuming. When I say 

13 "probably not," in the order of 10 or 20 CFM is what we 

14 suspect. And so this plant is a good candidate, we 

15 believe, for component testing.  

16 We're gonna hint around and talk about the 

17 reasons why component tests if there's a tracer gas test.  

18 One of our concerns is for the large pressurization air

19 qual, we believe, based on data we've gotten from the 

20 industry -- and we're still studying this data -- can lead 

21 to certain uncertainties in the tracer gas test results.  

22 If you've got few vulnerabilities, it seems to 

23 make more sense, you can do a component test. There is 

24 methods to do it; plant engineers understand how to do it.  

25 You can do it within the capability of your own staff.



53

1 And it's easier to control and will give you good, 

2 accurate results. So that seems to be, that just 

3 logically seems to be a good test method for plants that 

4 have few vulnerabilities.  

5 Also, the errors associated with your tracer gas 

6 test, back up here -- because of the large pressurization 

7 flows -- the air you have to deal with may be much larger 

8 than your actual in-leakage that you determine from the 

9 component test. Then it becomes -- so then you end up in 

10 an analysis space and have to deal with large 

11 uncertainties, when one test tells you you've got a very 

12 low leakage; the other test tells you, you may have a low 

13 leakage but it has this large uncertainty; you're gonna 

14 have to deal with this large uncertainty.  

15 So what we feel is -- we say that the strength 

16 of the component test is, really starts to come out with 

17 these plants where we think the tracer gas test starts to 

18 be limited. And again, that's, you know, a positive 

19 pressure plant, a plant that's of good construction; the 

20 ventilation system design is favorable and you have few 

21 vulnerabilities. So that's where, you know, our real 

22 interest comes in, why it developed this, another test, 

23 other than tracer gas.  

24 DR. WALLIS: If there's a large pressurization 

25 air flow, where does it go? It leaks out?
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1 MR. TAPLETT: Well, it would have to.  

2 Yeah.  

3 DR. WALLIS: So that means there are big 

4 outward leaks when it's flowing.  

5 MR. TAPLETT: That's, that's correct.  

6 DR. KRESS: And you also left out the 

7 possibility of an alternative. Has anybody come forth 

8 with any suggested alternative, alternative to component 

9 and tracer gas? 

10 MR. TAPLETT: We're, there's a component call.  

11 And I think National Laboratory started to develop -

12 we're taking a look at that. It's a form of tracer gas 

13 testing that's different than the E741 that looks like it, 

14 you know, may be useful to certain clients to do that.  

15 But that, that's the only one that I know that we've 

16 actually made some progress on.  

17 DR. KRESS: Okay.  

18 MR. TAPLETT: The key here is, again, we 

19 recommend that our -- the baseline testing has to give you 

20 a quantifiable in-leakage number. Both the tracer gas 

21 test and the component test will do that.  

22 Both are acceptable for measuring control room 

23 in-leakage. Both have strengths and limitations, and it 

24 depends on the plant-specific design, which one would be 

25 advantageous for you to use. We think both would give you
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1 a reasonable assurance that you have an accurate 

2 in-leakage measurement, which is used an assumption in 

3 your accident analysis.  

4 DR. WALLIS: There probably should be some 

5 comparison between the methods and the assessment that 

6 uncertainties, you know, in order to determine which 

7 method is better. I think we had a consultant here last 

8 time who told us all the things that could go wrong when 

9 you're doing these kinds of tests. And it's not so simple 

10 to make sure they're really right.  

11 MR. TAPLETT: I would agree with you that we 

12 need, you know, we need to do a component testing; 

13 develop, prove the test; and develop some, get some 

14 performance history and compare it with the tracer gas.  

15 And there's still work to be done there. But, but we feel 

16 that, you know, the concept of component testing seems to 

17 make sense for these plants. They should be allowed to 

18 use it. It should require reasonable assurance that 

19 they've got to determine their in-leakage numbers.  

20 MR. RILEY: It's Jim Riley, NEI. The comment 

21 you just made to see which one of these is better, I 

22 think, in my mind at least, misses one of the points we're 

23 trying to get across. What we're suggesting is they're 

24 both good tests.  

25 And we're also suggesting that it seems that the
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1 strengths of one test kind of match the weaknesses 

2 in another. So that, depending on what your control room 

3 design is, one test may be a better tool for you to use to 

4 get an accurate leakage method. It just depends on the 

5 different parameters of your control room design group.  

6 DR. WALLIS: Well, I guess I was thinking not 

7 only about "better", but in the case where both of, they 

8 sort of overlap, you know. You're not really sure which 

9 is better because you're not reaching. They both work 

10 well, you think; it might make sense to do them both and 

11 see if you've got the same answer. And if you didn't get 

12 the same answer, this might be telling you something.  

13 DR. SEALE: Well, the fact that nobody met 

14 their design basis levels when you did the test is telling 

15 you something already. I mean, clearly you've got a 

16 Remediation problem here you've got to address, either, 

17 either real or regulatory.  

18 DR. KRESS: Yeah, but that doesn't address 

19 which method to test with.  

20 DR. SEALE: Yeah, but I mean, it makes it clear 

21 you've got, you've got to go somewhere.  

22 MR. RILEY: And that's why our document 

23 recommends that you do a baseline test with a quantifiable 

24 result on it.  

25 DR. WALLIS: Well, you might recommend: for
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1 Heaven's sake, don't do both because you might get 

2 different answers.  

3 DR. KRESS: Well, that's easy. We use the 

4 highest leakage.  

5 DR. SEALE: It's like having two meters.  

6 DR. SEALE: Sounds like the cowardly lion.  

7 DR. KRESS: But it would be nice to see a, some 

8 sort of assessment of the uncertainties associated with 

9 each method, I think. I don't know how you'd do that.  

10 MR. TAPLETT: Okay. The next part of the 

11 presentation, Bob Campbell will be talking about periodic 

12 in-leakage assessment.  

13 MR. CAMPBELL: Can you hear me okay? 

14 SPEAKER: Um hmm.  

15 MR. CAMPBELL: I'm Robert Campbell. I'm with 

16 TVA, and I'm gonna be discussing the periodic in-leakage 

17 assessment.  

18 9903 recommends a control room habitability 

19 integrity program. And that program includes a bunch of 

20 things. That includes a breaching program for, if 

21 somebody needs to bring in a new conduit, a new pipe into 

22 the control room, that those holes are drilled in that 

23 boundary or made in that boundary are controlled; we 

24 verify that they seal them back. There are controls. It 

25 requires that you do maintenance. It requires several
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1 different things. It also requires a periodic 

2 assessment of your control room.  

3 The approach is generic. It's more of a 

4 methodology rather than plant-specific, because each 

5 plant, as we've seen, has a different design, both in the 

6 analysis phase and in the physical design. There are no 

7 two physical designs, even for sister plants, that are 

8 exactly the same. So it's, it is difficult, if not 

9 impossible, to come up with one generic requirement for 

10 each plant.  

11 DR. KRESS: Now when you say "periodic 

12 assessment" -

13 MR. CAMPBELL: Yes.  

14 DR. KRESS: Do you mean periodic testing, or do 

15 you mean something else? 

16 MR. CAMPBELL: It's an, something else. An 

17 assessment would take into account things such as the 

18 margin that has been established. We've gone through the 

19 9903 process; we've done a baseline test; we've done our 

20 re-analysis; and we know a lot more about our control room 

21 than we did when we started.  

22 One of the things may be that a plant may have 

23 shown through re-analysis that, for example, it may be 

24 able to tolerate 2,000 CFM of unfiltered in-leakage, and 

25 they measure 200 CFM of unfiltered in-leakage. Clearly,
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1 that does not require a yearly test for unfiltered 

2 in-leakage.  

3 There may be other things that the plant can do 

4 -- inspections, maintenance, other things that it may be 

5 able to do without doing a periodic test, because it has 

6 such a large margin that these inspections, this 

7 maintenance, if it reveals any degradation, it would be 

8 able to see that and then decide if another test is 

9 warranted.  

10 It does not preclude a test. And in fact, it 

11 provides the approach that, in going through this process, 

12 if a test is warranted, it does lead you into doing 

13 another test.  

14 MR. COZENS: This is Kurt Cozens. Bob, you 

15 might also give the counter-example where there is a very 

16 small margin? 

17 MR. CAMPBELL: Yes. That's good, too. If a 

18 plant assumes, or if it's, if they've gone through this 

19 process, they've done their baseline test, and their 

20 baseline test shows that they have 40 CFM of unfiltered 

21 in-leakage but their analysis assumes 45 -- you know, 

22 these are just example numbers we're talking about.  

23 Then that plant has a very small margin -- 5 CFM 

24 -- which can very easily happen through just a normal 

25 degradation of a seal in a duct, for example. So that
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1 plant would make, or the 9903 process would lead it 

2 to decide that it's gonna have to do some sort of periodic 

3 test.  

4 DR. KRESS: You're saying that the probability 

5 of getting big leakage is, is low enough that you could 

6 detect that by your assessment process, which I imagine is 

7 some sort of walk-down? 

8 MR. CAMPBELL: Well, it's more than just a 

9 walk-down. One of the things is, the assessment -- I 

10 probably should speak to my slide. But the way it's 

11 written up is, I have to look at any corrective action 

12 documents that I've initiated. And this is through the 

13 corrective action process that the plant has. So I'll go 

14 back and I'll collect any problems I've had with my 

15 control room and my control room boundary.  

16 I'll look at my breaching permit program; I'll 

17 reassess it. I'll look at how many holes I've punched 

18 into the boundary over the course of, you know, this time 

19 frame. I'll look at any industry actions that have come 

20 up. I'll look at toxic gas sources. I'll look at any 

21 changes in dose or any changes out in the plant that may 

22 warrant this.  

23 Additionally, if I or the plant makes some 

24 design changes, the part of the program requires that, if 

25 there's a design change that can affect control room and
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1 control room habitability, they are obligated to go 

2 back and reassess their control room integrity and see if 

3 a test is warranted. And that's also what is also in 

4 9903.  

5 DR. KRESS: Do you have some notion of, for 

6 some specific plants, how big of a hole you would need to 

7 go, say, from 20 CFM to 200 or 2,000? 

8 MR. CAMPBELL: Yeah. That can be calculated.  

9 You could use an orifice equation and based on the 

10 pressure, you know, across that opening, you can easily 

11 determine the size.  

12 DR. KRESS: I know it can be done. I'm asking, 

13 does anybody have -

14 MR. CAMPBELL: Oh, no. That -- well, kind of 

15 yes and kind of no. The reason I'm gonna say that is, for 

16 pressurized control rooms, a lot of times, in order to 

17 maintain tech spec pressure of an eighth inch, a plant 

18 will use an orifice equation to say, I've measured my 

19 control room pressure and I'm measuring a half an inch of 

20 water pressure with my system.  

21 So I have a really good, robust system. I'm 

22 required to have an eighth of an inch. So I'd look at 

23 that difference between an eighth of an inch and a half 

24 inch that I've actually measured. And I said, well, I 

25 have to make a modification, so I use an orifice equation
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1 to see how big the hole is that I can punch and 

2 still be able to maintain the eighth of an inch pressure.  

3 Therefore, I can run a conduit or a pipe or something 

4 while I'm in the center -

5 DR. WALLIS: And that's talking about small 

6 holes, like -- and pipes.  

7 MR. CAMPBELL: I'm talking -- yeah, I'm talking 

8 holes about like this.  

9 DR. WALLIS: All right.  

10 MR. CAMPBELL: But it also depends on the 

11 margin. Some plants may have a significant amount of 

12 margin. And, you know, that hole was dependent upon, upon 

13 that margin -

14 DR. KRESS: Well, I'm -

15 MR. CAMPBELL: But typically, you're not -- in 

16 my experience with the plants I've worked at, nothing more 

17 than that big. Very small. Mostly two- or three-inch 

18 conduit is where, and you'd only [inaudible].  

19 DR. SEALE: Let me put on a maintenance rule 

20 type hat. You've done this; you've got a system which has 

21 met all of your criteria, and it has a certain resiliency 

22 and so forth for the seals that are in some of the, the 

23 ducting and so on.  

24 MR. CAMPBELL: Right.  

25 DR. SEALE: Now, you go around and you find
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1 that you get a degradation of one of those seals 

2 and you replace it.  

3 MR. CAMPBELL: Okay.  

4 DR. SEALE: Do I now have to test again to 

5 confirm that I meet the previous requirement, or if I have 

6 some basis on which to say that I have restored that seal 

7 to what it was like before, that I don't really have to 

8 re-test, that I've restored a -

9 MR. CAMPBELL: Yeah -

10 DR. SEALE: -- design basis.  

11 MR. CAMPBELL: From a maintenance rule 

12 standpoint, I've actually done those things that you talk 

13 about. And what we will do is, when we do replace a seal, 

14 for example, as you mentioned -

15 DR. SEALE: Yeah.  

16 MR. CAMPBELL: -- we will get what we call 

17 smoke pencils -- other people may use different terms -

18 and we will pressurize the duct. And we will look for any 

19 leakage whatsoever. If there's any leakage, we'd go back 

20 and seal it up until we see no leakage.  

21 DR. SEALE: All right then.  

22 DR. SEALE: So, yes, there is a test. It is, 

23 it would not -

24 DR. SEALE: It's not the big, that big one, but 

25 it's --
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1 MR. CAMPBELL: It's not the big one, but 

2 each one of those individual points is checked, provided, 

3 again provided that is part of the boundary -

4 DR. SEALE: Sure -

5 MR. CAMPBELL: -- or something that needs to be 

6 checked.  

7 DR. SEALE: Subject to this.  

8 MR. CAMPBELL: Yeah. Subject to this. And 

9 again, the control room, or the 9903 document recommends 

10 that you have those programs. It recommends training to 

11 the systems engineers, the maintenance and the operations 

12 people, to have that knowledge, to know to do these 

13 things.  

14 DR. SEALE: Yeah.  

15 MR. CAMPBELL: It's an integrated package and 

16 should be taken as a whole.  

17 Back on the slide. The approach is generic. So 

18 we evaluate the degree of available margin, look for 

19 significant degradation, the magnitude of vulnerabilities 

20 -- if I have a thousand vulnerabilities and a thousand 

21 seals that start degrading, I may say, well, I need to do 

22 something about this. I look at my corrective action 

23 documents within my plant and I review those.  

24 The assessment frequency is gonna be plants

25 specific. Again, I go back to the two examples. The one
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1 plant that may have 40 CFM measured in-leakage 

2 versus 45 of allowed, that plant would be obligated to do 

3 a much more frequent assessment -- and the assessment can 

4 include a test -- than a plant that would have 2,000 of 

5 allowed unfiltered in-leakage and measure 200.  

6 And again, that's what we come out with.  

7 It has to include a consideration of the baseline 

8 findings, the baseline test results versus what you're 

9 gonna analyze; that's for margin. And your program 

10 effectiveness -- again, you're looking at this thing as a 

11 whole. There's, there's a lot of elements involved in 

12 this -- retest, appropriately.  

13 And we're not saying that people do not retest.  

14 We're saying that you follow this process that will lead 

15 you down this path as to where the plant really needs to 

16 go. What we want to do is do the right thing and the 

17 appropriate things without overkilling the plant.  

18 And we feel -- I personally feel that this is a 

19 better process than to just say, I'm gonna test. Because 

20 I'm looking at my maintenance programs; I'm looking at my 

21 corrective action programs; I'm looking at my breaching 

22 programs; and I'm looking at this thing as a whole. So if 

23 I do find any problems with any of that, I will catch it 

24 rather than just saying, I've tested and I met the 

25 criteria.
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1 DR. SEALE: To use a word that's popular 

2 these days -

3 MR. CAMPBELL: Okay.  

4 DR. SEALE: That sounds rather subjective.  

5 MR. CAMPBELL: Hmm -- subjective? 

6 DR. SEALE: Well, the idea that a fixed testing 

7 schedule is perhaps a distraction to the operator suggests 

8 that the operator then has discretion. And the basis for 

9 that discretion, at least at this point, seems somewhat 

10 subjective.  

11 MR. COZENS: This is Kurt Cozens. I believe 

12 that the distraction to the operator was intended to 

13 reflect the fact that if you're in there testing with 

14 other people in the control room, that is indeed a 

15 distraction to the operator. Bob, was that our initial -

16 MR. CAMPBELL: Yes. The testing -- follow that 

17 line that Kurt just said -

18 DR. SEALE: I can believe that, by the way. I 

19 wouldn't argue that at all.  

20 MR. CAMPBELL: Well, just let me elaborate on 

21 that. A tracer gas test is not something where I just 

22 pump something into the control room and I take a 

23 measurement with one or two people. What I do is, I set 

24 up fans in the control room, or the control room volume, 

25 all the different rooms; I open up doors; and I turn these
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1 fans to make sure I've got good circulation. If I 

2 have ceiling panels like I have here, I Remove the ceiling 

3 panels and I put fans up there. So I've got people doing 

4 things in the control room.  

5 It also take about eight hours to do one of 

6 these things, because you've got read the equilibrium, 

7 then you've got to take a number of samples, and you're 

8 running around the control room. At the same time, you 

9 limit opening and closing of doors. So now -

10 DR. SIEBER: That's where the problem is.  

11 MR. CAMPBELL: Yeah. And so now, you limit 

12 access to the control room, so you can't do your normal 

13 work. So typically, these things are done on the weekend, 

14 in the middle of the night -

15 DR. SEALE: I gotcha. Now, what I was saying 

16 when I said "subjective" is that you don't have a 

17 schedule, presumably, then, someone makes a decision as to 

18 whether or not your degradation is at a point where you, 

19 or, the condition following any Remediation you may do may 

20 require a retest to revalidate the -

21 MR. CAMPBELL: Right.  

22 DR. SEALE: What are the criteria for making 

23 that decision? 

24 MR. CAMPBELL: Again, that's gonna have to be 

25 documented when the plant goes through this assessment
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schedule?

MR. CAMPBELL: No. It's not a fixed testing

schedule.  

DR. SEALE: Well, three or five years, that's 

DR. KRESS: That's pretty fixed.  

MR. CAMPBELL: Well, that's an assessment.  

DR. SEALE: Oh, all right.  

MR. CAMPBELL: I'm saying the plant would set 

an assessment. And the assessment may lead you down to a 

test, or it may not.  

DR. KRESS: First -- go ahead.  

DR. WALLIS: It seems to me there is a way to 

do it continuously, but it hasn't been much considered.  

mean, there are ways to put in pulses of gas every day, 

and then work out where to measure things and get some 

sort of measurement all the time.

process. They'll say, I have a good program; I 

have a lot of margin; I would not do this. And then they 

would set frequency. They'd probably do this on a ten

year basis, a five-year basis, a three-year basis, 

refueling out each basis. And then once the plant sets 

that frequency, they would follow the frequency. That's 

the intent.  

DR. SEALE: But it's not a fixed testing
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1 DR. SEALE: Yeah, but -

2 DR. WALLIS: And at least if it changes, you'll 

3 know.  

4 DR. SIEBER: But the control room is typically 

5 not isolated. You know, you're pulling in outside air in 

6 normal operation, and so no tests are were ordered -

7 MR. CAMPBELL: Then -

8 DR. SIEBER: -- plus, doors are opening and 

9 closing.  

10 DR. WALLIS: Well, it'll tell you if things 

11 have changed.  

12 DR. SIEBER: Pardon? 

13 DR. WALLIS: It'll tell you if things are 

14 changing.  

15 DR. SIEBER: I don't think so.  

16 MR. CAMPBELL: There is -- and I mentioned this 

17 earlier. There is a -- well, Jim, while you don't go 

18 ahead and -

19 MR. RILEY: I had a thought on the issue -

20 this is Jim Riley with NEI -- on the issue of 

21 subjectivity. It seems to me that what we're proposing 

22 here is a performance-based evaluation of control room in

23 leakage. And I think taking a performance-based approach 

24 takes you towards your subjective type periodicity, as 

25 opposed to the old method of doing things, which was just,
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1 give me a frequency and that's what I gotta meet.  

2 What we're trying to do is inject some thought 

3 into this process so that we're not creating unnecessary 

4 cost, unnecessary distractions to the operator, but we're 

5 basing the frequency on what's actually happening and 

6 happened inside the plant.  

7 DR. KRESS: What's your performance measure 

8 here? 

9 MR. RILEY: Pardon? 

10 DR. KRESS: What's your performance measure? 

11 MR. RILEY: Well, the document talks about the 

12 different aspects that we're gonna be looking at to 

13 determine frequency. The performance measures being 

14 things such as, what is the margin that I evaluated the 

15 previous time to my, to my limit. What kind of changes 

16 have I made to my control room during the intervening 

17 period of time. Those are the measures that we're looking 

18 at to see where there's been an effect here that's 

19 significant enough to cause a retest or re-evaluation.  

20 DR. SEALE: Well, I would agree that thought is 

21 better than dogma, and a fixed testing schedule is 

22 dogmatic rather than thoughtful, or at least it can be.  

23 And to the extent that is, it's certainly a burden that 

24 delivers no benefit.  

25 But, on the other hand, a, the decision needs to
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1 be rational. It needs to be rational thought as to 

2 whether or not you've been led to the point to decide, to 

3 make that re-test, and that strikes me as requiring some 

4 kind of objective criteria that you have to use in order 

5 to get there.  

6 MR. RILEY: And I would, and I'd suggest that 

7 that's the challenge of our document, to provide enough 

8 guidance that you can, you can see more objective criteria 

9 for deciding, when do I need to do this re-test? 

10 DR. SEALE: Well, I will see that -

11 MR. CAMPBELL: Recessed or reassessment.  

12 MR. RILEY: Yes. Yeah.  

13 DR. KRESS: Could you give me an idea of what, 

14 for a pressurized control room, what a typical value of a 

15 filtered in-flow is, in-flow rate.  

16 MR. CAMPBELL: A typical value? 

17 DR. KRESS: Yeah. Some value.  

18 MR. CAMPBELL: I can give you a range.  

19 DR. KRESS: Give me a range then.  

20 MR. CAMPBELL: 200 to 4,000 CFM, with every 

21 number in between.  

22 DR. KRESS: This is the filtered? 

23 MR. CAMPBELL: This is filtered, pressurizing 

24 air-blow.  

25 DR. KRESS: And we're looking for something
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like 20 CFM unfiltered on top of that? 

MR. CAMPBELL: Right. And that's -- some of 

the issues that we've hinted at earlier, that in order to 

calculate an in-leakage, we have to know the pressurizing 

air flow and the air associated with measuring that 

pressurizing air flow enters into that.  

DR. KRESS: Yes, it certainly would.  

MR. CAMPBELL: And so, so it depends -- again, 

it's not a one-size-fits-all, because every, literally 

every design in the country is different.  

DR. WALLIS: So 4,000 CFM is a hole about three 

square feet, an eighth of an inch? Something like that? 

MR. CAMPBELL: I have -

DR. WALLIS: It's a big hole.  

MR. CAMPBELL: It would be a pretty big hole, 

yes. And granted, the plant that's using 4,000 CFM may 

have a 1/8 inch what do you call it? Positive pressure 

requirement in the tech specs, and they may be maintaining 

6/10ths of an inch water, 7/10th of an inch water because 

the control room is so tight. So that would also be 

another indication -- that also goes into this right here.  

If we read the document, we'll see that if you 

are measuring your pressurizing air flows and you see your 

pressurizing air flows degrading, there's something going 

on with your boundary and you need to take that into
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1 account.  

2 DR. SIEBER: I'd have a tough time getting out 

3 the door.  

4 [Laughter.] 

5 MR. CAMPBELL: Now I'm gonna talk about smoke.  

6 The 9903 document has a qualitative approach to evaluating 

7 smoke. The approach is for a success path that the 

8 operators can actually maintain the plant in a safe 

9 condition, and as required by their tech specs or shutdown 

10 criteria.  

11 I want to emphasize that this is smoke that is 

12 being generated outside the control room that may be 

13 coming into the control room. And we call this "smoke 

14 infiltration".  

15 There currently is no requirement, regulatory, 

16 for us to look at this specific action. And I, I've 

17 talked to our people; I haven't personally looked at all 

18 the different regulations, but we have gone through the 

19 regulations and, and have not found anything that tells us 

20 we have to do this.  

21 DR. WALLIS: What do you mean by "this smokes" 

22 on "smokes"? When there's it smokes, some smokes come 

23 under the aerosol; some smokes could simply be volatile 

24 gasses, which are very toxic.  

25 MR. CAMPBELL: Right.
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1 DR. WALLIS: There's all kinds of 

2 smokes.  

3 MR. CAMPBELL: There are. And there is all 

4 kinds of sources, and there are all kinds of potential 

5 sources.  

6 DR. WALLIS: And the last thing we want to do 

7 is pressurize where there's smoke.  

8 MR. CAMPBELL: Well, and it depends. It 

9 depends. If I have a room that's underneath the control 

10 room that may have fire in it, and pulling pressurizing 

11 air from outside that's leaking -

12 DR. WALLIS: -- building -

13 MR. CAMPBELL: -- I mean, you'd probably want 

14 to continue to do that. If I have a fire that's on the 

15 roof where my control room air intake is, I probably don't 

16 want to be using that. So, so there's, there's almost a 

17 limitless number of combinations that we can have here.  

18 So, and again, there is a lack of regulatory guidance or 

19 requirements for this. So we recommend a qualitative 

20 approach. And it's this success path that ultimately says 

21 that we've got to maintain the plant in a safe condition, 

22 either from the control room or from a Remote location.  

23 SPEAKER: Would you say the alternate or back-up 

24 control room? 

25 MR. CAMPBELL: It's gonna be depending on the
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1 plant lay-out, potential fire scenarios. We ask 

2 people to go out and look at reasonable fires. A lube-oil 

3 fire in the turbine building -- that is a reasonable fire.  

4 You know, what kind of effect can have that on control 

5 room procedures? Do our operators, have they been trained 

6 in the success path? We develop this success path and 

7 say, this is how you maintain a safe control room.  

8 Procedures can also be to the fire fighting 

9 organization when they go out there to fight the fire, try 

10 to direct the smoke away from the control room. That 

11 would be another action.  

12 DR. BOEHNERT: Do procedures exist now? 

13 MR. CAMPBELL: There are procedures that exist 

14 for fire protection and things of that sort. I do not 

15 know if they specifically address control room 

16 habitability. But, yeah.  

17 DR. BOEHNERT: But you're recommending they be 

18 developed, procedures be developed? 

19 MR. CAMPBELL: Yes, or at least verifying that 

20 they're there, if they're, if they are already.  

21 Ventilation line -

22 DR. WALLIS: Well, no. Jack Sieber's 

23 compressed air bubbles, if you can seal off the control 

24 room and release those, then that would seem to -

25 DR. SIEBER: That helps.
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1 MR. CAMPBELL: That particular design 

2 would be probably least susceptible to smoke infiltration.  

3 DR. SIEBER: But the problem is, the bottles 

4 only last an hour.  

5 DR. KRESS: Yeah. And that -

6 DR. SIEBER: -- well, yeah, a safety, reactor 

7 trip of safety injection, a radiation signal, or, in the 

8 case of one of our plants, chlorine gas.  

9 DR. BOEHNERT: Or can you manually turn it on, 

10 too? 

11 DR. SIEBER: Yeah, you would have to, under a 

12 fire scenario, because none of those things would do it.  

13 MR. CAMPBELL: And that's what your success 

14 paths would do. It would provide guidance in what to do.  

15 DR. SIEBER: I don't recall -- of course, it's 

16 been a long time since I've been intimately involved in 

17 power plants to the extent of studying procedures, but I 

18 don't recall any of the fire procedures specifically call 

19 out control room isolation.  

20 MR. CAMPBELL: Well -

21 DR. SIEBER: I'm sure it would be obvious, if 

22 you smell smoke and see smoke in the control room. That 

23 would be the first thing you would do.  

24 MR. TAPLETT: This is Ken Taplett. I mean, 

25 there are plants that have design features where they can
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1 isolate the control room.  

2 DR. SIEBER: Right.  

3 MR. TAPLETT: And, I mean, there would be a 

4 plant, in response to smoke, I'm sure, a procedure to do 

5 that. And as far as evacuating control rooms, there are 

6 plant procedures to do that.  

7 DR. SIEBER: That's right.  

8 MR. TAPLETT: I don't know if we were very 

9 clear about that. And that's really what we're talking 

10 about here, is we may have to evacuate a control room; now 

11 put it in the context of, of where there's smoke and how 

12 to do that. So we'd just mull over and evaluating the 

13 success path.  

14 MR. CAMPBELL: Yeah, and this -- and I want to 

15 emphasize, we're not saying that we don't have existing 

16 procedures for certain things. This is just another 

17 aspect of that, and we're saying that this needed to be 

18 considered also.  

19 DR. SEALE: Um hmm.  

20 MR. CAMPBELL: Control room habitability, from 

21 the smoke outside the control room getting into the 

22 control room.  

23 Ventilation line-ups. Again, we saw the example 

24 for Comanche Peak, where there was a duct that penetrated 

25 the control room, that may be pulling smoke from other
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1 areas and blowing it through their duct work and 

2 out somewhere else. That may leak into the control room 

3 ventilation line-ups. So you look at those.  

4 SCBAs -- SCBAs, portable breathing -- is there 

5 available SCBAs in the control room? Do the operators 

6 know how to use them? That type of stuff.  

7 Training -- we've been training on all these 

8 procedures.  

9 Operations -- fire protection people knowing 

10 what to do and the right thing to do in these situations.  

11 The mitigation of this issue is a progression of 

12 actions and decision-making logic. Again, it's a success 

13 path. We're not actually analyzing for the smoke, per se, 

14 but we are providing a success path to adequately protect 

15 the operators and maintain the plant in a safe condition.  

16 If the plant goes through this process and finds 

17 that they cannot provide the success path, then they are 

18 to enter that into their corrective action program and 

19 make design changes, procedure changes -- whatever they 

20 need to do to, to assure that they can maintain that 

21 success path.  

22 DR. WALLIS: The problem with this is it's hard 

23 -- this may well be appropriate; it may well be the right 

24 thing to do. It's harder for a regulator to evaluate 

25 something as qualitative as all that.
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1 MR. CAMPBELL: That may be true but, at 

2 the same time, it -- well, let me show you my next slide.  

3 I think that will, that will help you.  

4 From the quantitative approach -- and the reason 

5 it wasn't recommended with the 9903: we really lack a lot 

6 of these design criteria. We know that there are a lot of 

7 potential fire sources out there. There's a lot of 

8 potential locations. The characteristics of the smoke -

9 we talked about air solids; we talked about toxic 

10 materials. How do you go about quantifying all of that 

11 for all the potential fires? 

12 Limits, the limitations -- what is allowed? 

13 What is not allowed? You know, we'd have to develop that.  

14 Locations. Durations of the fires -- we know that most 

15 fires last around 20 minutes. So, I mean, how long do we 

16 design it for? An hour? Two hours? We know some fires 

17 last a lot longer. Yes? 

18 DR. SEALE: There's nothing on that top list 

19 that wouldn't help you, if you knew it for sure.  

20 MR. CAMPBELL: This is true.  

21 DR. SEALE: In response to the fire. So what 

22 this says is that you can't presuppose intervention. That 

23 is, the specifics of the response that you will make to a 

24 particular fire. On the other hand, it strongly suggests 

25 that, in the event, knowing each one of these things about
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1 the fire and what the implications of those things 

2 are could be very valuable.  

3 MR. CAMPBELL: Yes.  

4 DR. SEALE: And so what this suggests to me is, 

5 if you will, the -- I hate to use the, well, the decision

6 making process -- not the training program. But the 

7 decision-making process that you have to put into your 

8 emergency response rules and so forth so that your, the 

9 people that are important here pre-think these problems 

10 and, and come up with reasonable responses to them and so 

11 on. So the training program, if you will, that has to be 

12 there, if you're gonna take a qualitative approach, has to 

13 have some pretty specific requirements in it.  

14 MR. CAMPBELL: Well, yes. But at the same 

15 time, the quantitative approach still is not recommended 

16 because, where do I stop? Have you considered all fires? 

17 Have you done it? 

18 DR. SEALE: Right.  

19 MR. CAMPBELL: But the big ones, like a lube 

20 oil tank -- yeah, that's an obvious one. And as we said, 

21 yeah, potential fire scenarios, there are certain things 

22 that we do know. And we do say, yes, this can happen.  

23 But we can't identify everything.  

24 And then the other stuff is, just how much can I 

25 tolerate? Concentrations -- how much can I tolerate into
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1 the control room? And that type of stuff.  

2 DR. SEALE: Yeah.  

3 MR. CAMPBELL: Because, yes, I can talk about 

4 carbon monoxide. I can talk about some other things. But 

5 I don't have the, the quantities necessary for every 

6 potential toxic substance that can be generated within a 

7 fire.  

8 DR. SEALE: But this does say that I probably 

9 want to look at my training or information base that I 

10 factor into this response pretty carefully as soon as, 

11 before I have the problem.  

12 MR. CAMPBELL: Right. And for the big-ticket 

13 items, you may already have.  

14 DR. SEALE: Sure.  

15 DR. WALLIS: Your conclusion is a bit odd. I 

16 mean, it's really saying, because the quantitative 

17 approach is too difficult, the qualitative approach must 

18 be chosen. That may be the right conclusion. But you 

19 can't conclude that because the quantities of approach is 

20 too difficult to implement, the qualitative approach is 

21 adequate. You have to worry about how adequate it is.  

22 DR. SEALE: That's right.  

23 DR. SEALE: Yeah.  

24 DR. WALLIS: It really is important. That's 

25 what Bob Seale's saying, that you may need to measure some
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1 things and so on, even though it's a qualitative 

2 approach, in order to make sure it's adequate. So your 

3 rejecting qualitative approach is impractical, really.  

4 MR. CAMPBELL: Well, we're saying that that 

5 would probably be too costly.  

6 DR. WALLIS: So now you really have to worry 

7 about the adequacy of your qualitative approach.  

8 MR. CAMPBELL: Right.  

9 MR. CAMPBELL: That may be a poor choice of 

10 words.  

11 DR. SEALE: Yeah, and I could think of a 

12 rational basis to say that the quantitative approach is 

13 inappropriate, for just the reason you mentioned it.  

14 There things you haven't thought of yet that might be your 

15 problem. So you have to tailor to whatever the 

16 circumstances are. But you need to think about what the 

17 implications of different sets of circumstances would be, 

18 before they happen.  

19 DR. SIEBER: You end up with additional 

20 problems, too. You don't have a standard, you know, if 

21 you're burning turbine oil that's [pyrodoll or something 

22 like that, that's pretty toxic compared to burning motor 

23 oil.  

24 And the other thing is, it may not be 

25 particularly toxic, but if you can't see, you know, you're
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1 in deep trouble in the control room any way.  

2 DR. SEALE: Yeah, but -

3 DR. SIEBER: You know, the measure past 

4 [inaudible], and all kinds of other -

5 DR. SEALE: But Jack, that's just the point.  

6 You know that turbine oil is more toxic than other things; 

7 I don't.  

8 DR. SIEBER: Um hmm.  

9 DR. SEALE: And if I had that responsibility, 

10 I'd darned sure better know that. That's, that's an arrow 

11 I need in my quiver before I'm competent.  

12 MR. CAMPBELL: But there are fire protection 

13 individuals. The plants have staffed fire protection 

14 people, and people that know this stuff.  

15 DR. SIEBER: Well, you, you have pre-planned 

16 fire scenarios for every fire area in your plant -- every 

17 plant does -- that tells you what all these things are -

18 DR. SEALE: Yeah. Yeah.  

19 DR. SIEBER: -- with MSDSs and all kinds of 

20 stuff.  

21 DR. SEALE: But you'd better have them at hand.  

22 DR. SIEBER: So I think that you totally pre

23 well equipped to be able to identify what's combustible in 

24 a fire area and be able to deal with it. Every one I've 

25 ever been to has had those.
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1 MR. CAMPBELL: Anything else? 

2 [No response.] 

3 MR. CAMPBELL: Okay. The next thing I get to 

4 talk about is toxic gas assessments.  

5 DR. SEALE: That's why they pay you the big 

6 bucks, Jack.  

7 DR. SIEBER: That Reminds me ....  

8 [Laughter.] 

9 MR. CAMPBELL: Toxic gas assessments -- there's 

10 not a whole lot of stuff that's new here from the ones 

11 that have already been published in regulatory arena.  

12 We are saying follow the regulatory guidances 

13 out there. And 1.78, which is toxic gas, and 1.95, which 

14 is specifically chlorine -- the plant alignment is 

15 important when you're determining your in-leakage. For 

16 those pressurized control rooms that maybe use an outdoor 

17 pressurizing air that isolate and turn off the 

18 pressurizing fans for a toxic gas event, rather than 

19 pressurizing for a radiological event. Their in-leakage 

20 won't be different, and so they need to consider that in 

21 determining how much of this stuff can get into a control 

22 room.  

23 Review the existing assessment. The 9903 

24 document recommends reviewing the existing toxic gas 

25 calculations and valuations to see what effect increased
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1 in-leakage will have, or any new sources that may 

2 be on the plant sites.  

3 And then it recommends a periodic reassessment, 

4 which is not currently required by regulations. The 

5 frequency is, for an industrial, minimum every five years, 

6 of every five year; rule areas every ten years. Also, you 

7 come up with one of these things, you reevaluate or, if 

8 you identify any new sources.  

9 DR. SIEBER: Does this mean that you have to 

10 do, like when you originally license the plant, you go out 

11 to the railroads and the shipping companies, and highway 

12 department -

13 MR. CAMPBELL: Yes.  

14 DR. SIEBER: -- and say, how many of these 

15 kinds of trucks are within five miles, two miles, ten 

16 miles.  

17 MR. CAMPBELL: Yes. And you go out and you do 

18 this, the survey of industries within five miles to see 

19 what kind of materials they have. And so, and again, new 

20 sources -- if somebody comes along and you've just done an 

21 assessment, you get your five-year assessment. And 

22 somebody comes along the next year and starts building a 

23 plant next to you, you are obligated to go back and re-do 

24 it. You don't wait another four years.  

25 So that's it on toxic gas. And I have a little
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1 surprise today. I'd like to introduce Steve 

2 Schultz, with Duke Engineering, I believe. And he will be 

3 talking about analyses.  

4 DR. SEALE: I can't decide whether this problem 

5 has too many handles or two few.  

6 DR. KRESS: There are too many problems.  

7 DR. SIEBER: There is an analogy between this 

8 and the smoke problem.  

9 DR. SEALE: Yeah.  

10 DR. WALLIS: Does anybody have a bad analogy -

11 it may be just too voluminous to get your arms around; 

12 there aren't any handles at all.  

13 MR. SCHULTZ: I'm Steve Schultz. I had been 

14 with Duke Engineering; I'm now with Duke Power, in 

15 Charlotte, in the Central Nuclear Engineering Office 

16 there. I'm representing the analysis subgroup. We talked 

17 a bit before about how the interaction with the NRC has 

18 taken place.  

19 The analysis subgroup is, represents about a 

20 third of the control room habitability task force that was 

21 assembled within NEI. And that translates to ten or 

22 twelve utility engineers and a couple individuals from 

23 consultants to utilities who have participated in this 

24 interaction with the NRC over the last nine or ten months.  

25 And principally, in that interaction, as Jack
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1 Hayes will discuss later, we met once a month, 

2 interacting on analysis issues and looking for analysis 

3 improvements.  

4 Principally, if we go back about a year, there 

5 were several elements of analysis that were put on the 

6 table by the industry indicating that there was 

7 conservatism in the dose analysis. And -- but there 

8 wasn't much quantitative developed in that overall 

9 listing. So, in the analysis subgroup and in the 

10 interactions with the NRC, our objectives were the 

11 following.  

12 We wanted to look at analysis improvements to 

13 decrease conservatisms in the overall radiological 

14 analysis of control room dose. And principally, as you 

15 know, over the last six, eight months, there's been 

16 enhancements with regard to alternative source term, in 

17 comparison to the 14-844 source term.  

18 We wanted to, and did, look at the issue of 

19 developing operability evaluations. And I'll run through 

20 the conclusions we came to there. And in addition -- we 

21 saw a real advantage to examine dispersion modeling for 

22 release points, as they affect control room dose as an 

23 opportunity for analysis improvement.  

24 As I mentioned, with all the work that's gone on 

25 with regard to alternative source term, we were looking
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1 for things in the last six or eight months that we 

2 could take advantage of relatively easily.  

3 Things that had been researched and could be 

4 applied would not need a lot of analysis, justification, 

5 demonstration, research and review by the NRC, and many 

6 interactions with the industry. So we wanted to take 

7 advantage of alternative source term insights with regard 

8 to timing chemical form, that we could apply directly to 

9 current analysis and procedures.  

10 We also identified some additional features with 

11 regard to the iodine spike modeling or the transient 

12 events, or a steam generator tube rupture, and for main 

13 steamline break, where iodine spiking is a factor in the 

14 overall, is a component of the overall analysis.  

15 DR. SIEBER: Is there something different to 

16 your approach to iodine spiking now than it was, for 

17 example, two years ago? And what is it? 

18 MR. SCHULTZ: The approach -- I'll get into 

19 some of the details there, but the approach goes somewhat 

20 beyond the, the alternative source term regulatory 

21 guidance, by looking for, shortening the duration of the 

22 iodine spike for these two events.  

23 DR. SIEBER: But not the size. For example, 

24 typically, you have some factors -

25 MR. CAMPBELL: That's correct.



89

1 DR. SIEBER: -- 500 times the steady 

2 state concentration, cooling system concentration.  

3 DR. KRESS: That's 500 times the rate of 

4 release? 

5 DR. SIEBER: Both of the rates.  

6 MR. CAMPBELL: That's correct. And what we 

7 have done there is we, we wound up getting acceptance for 

8 the application to the TID source term. The spiking 

9 factors that were derived within the alternative source 

10 term regulatory guide, and that is 500, multiplier 500 for 

11 the main steamline break; that's 335 for the steam 

12 generator rupture event.  

13 And for that event, for reducing that, which had 

14 been 500 for steam generator tube rupture, we provided 

15 some additional documentation, which was not at all 

16 dissimilar from what the staff used.  

17 DR. SIEBER: Did you also use the overall 

18 timing that's in the revised source term document? 

19 Release -- timing on release? 

20 MR. SCHULTZ: In terms of -- we didn't get into 

21 the details of timing of release. There were, are certain 

22 features of alternative source, and we didn't take it into 

23 account because we presumed that we could go there, given 

24 the guidance was due out, and now is out.  

25 We looked in detail at the fuel handling
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1 accident assumptions, and in a like manner, we 

2 agreed that we would adopt improvements that came from 

3 Reg. Guide 1.183. Similarly, with regard to the LOCA ECCS 

4 passive failure assumption -- I'll get into the details on 

5 that later. That's another feature that we addressed.  

6 And as I mentioned earlier, meteorology and dispersion 

7 modeling is a key factor that we have been examining as 

8 well, and that's still in progress.  

9 In addition, we also looked at, at the limits.  

10 As I mentioned, the alternative source term guidance is 

11 available for utilities to follow, so it was presumed that 

12 that could be achievable if the utilities, licensees so 

13 desired.  

14 With regard to the TID source term, it was 

15 agreed through discussions with the staff and looking at 

16 the research related to it, that a 50 Rem thyroid limit 

17 could be applied to the TID source term case, noting that 

18 there's, there's, it's equatable to the 5 Rem TEDE limit 

19 for the TID application in ICRP 30.  

20 And as I mentioned, before we agreed to the 

21 elimination of the ECCS passive failure, and that is 50 

22 gallons per minute, for 30 minutes at 24 hours, which had 

23 been assumed previously, that's a conservatism that could 

24 be eliminated.  

25 In terms of specific positions which we
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1 concluded would be valid for application in the, 

2 with the TID source term, with regard to the fuel handling 

3 accident, in general, our discussions with the staff 

4 concluded that the fuel handling accident should not, in 

5 most cases at least, be a limiting event with regard to 

6 control room dose, unless there was something peculiar 

7 about plant design features. That is, there was 

8 understood that there were a lot of conservatisms in the 

9 overall evaluation.  

10 So with regard to the fuel handling accident, 

11 the isotopic gap fractions that are published in Reg.  

12 Guide 1.183 -- it was agreed that those could be adopted 

13 readily for this program, in 9903. Also, that 

14 decontamination factor of 200, rather than 100, could be 

15 used for pool depths of 23 feet of water.  

16 DR. KRESS: Is that based on elemental iodine 

17 decontamination, or aerosol decontamination? 

18 MR. SCHULTZ: Elemental iodine.  

19 DR. WALLIS: Now is that some sort of 

20 theoretical value? 

21 MR. SCHULTZ: Is it theoretical? It's based on 

22 experimental information.  

23 DR. WALLIS: It's based on some sort of mass 

24 transfer analysis under the extrapolation of these 

25 conditions or something?
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MR. SCHULTZ: 

information to -

DR. WALLIS: 

23 feet of water, or I 

DR. KRESS: 

DR. WALLIS: 

DR. KRESS: 

gas or steam. I don't 

the -

DR. WALLIS: 

pursue it. There have 

MR. SCHULTZ:

That's all right.  

been experiments.

I don't want to

The point I wanted to be sure I

made with regard to the steam generator tube rupture in a 

main steamline break is that, as it was mentioned earlier, 

the documentation of control room dose limits and results 

in Chapter 6 of the FSAR generally refers to an evaluation 

of a design basis event, a design basis LOCA for plants.  

And in many cases, other events, operational -- excuse me 

-- transient events have not been evaluated within control 

room dose evaluations.  

So one of the elements of 9903 is a commitment 

within the overall program to perform evaluations of other 

events which are in the FSAR, Chapter 15, which of course 

would generally include steam generator tube rupture in a 

main steamline break.

Do you have any 

People haven't done experiments at 

don't know. Maybe they have.  

They have.  

Okay. That's all right.  

But it's usually carried up by, by 

know what the assumption here is on
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1 DR. KRESS: Where did you arrive at this 

2 new spiking factor? 

3 MR. SCHULTZ: The, the data that supports that 

4 originally came from -- I know there was one primary study 

5 that was done at Pacific Northwest Laboratory. And that 

6 research has been, has been used and applied to derive 

7 this number. It was done by the staff in work that 

8 supports Reg. Guide 1.183. And we've done some work that's 

9 comparable to that, and have discussed it with the staff.  

10 We both started with the same set of data and derived the 

11 same overall response.  

12 I think both the staff and -

13 DR. KRESS: Can we see that data, that 

14 analysis? Because, it's the first time I've seen spiking 

15 factors for that magnitude you use and -

16 DR. SIEBER: You mean that small.  

17 DR. KRESS: That small. I'm used to the 500, 

18 and there have been some questions about how conservative 

19 that is. But I haven't seen any data that would recommend 

20 335 or, I don't know what the assumptions are behind it in 

21 terms of whether it has to do with the, the real steam -

22 see, we don't have any real steam generator tube rupture 

23 data on spiking. All we've got are transient data. I 

24 don't know how you go from transient data to steam 

25 generator tube rupture data. So I'd like to see the
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1 database.  

2 DR. SEALE: That could be enlightening.  

3 DR. KRESS: Yeah, I'd like to see what lies 

4 behind that number.  

5 MR. SCHULTZ: We can provide what we've derived 

6 in that study.  

7 DR. KRESS: We'd like to see that.  

8 MR. SCHULTZ: And I believe that the staff has 

9 a similar study that's been performed, as well.  

10 The main steamline break factor has been 

11 maintained at 500. The additional work that we have done 

12 in this area has examined developing rationale for a spike 

13 duration for this, for these two events at less than eight 

14 hours.  

15 DR. KRESS: And what's the basis for that? 

16 MR. SCHULTZ: The basis for that is an 

17 examination of the type of failure mechanism one would 

18 have to support a dose equivalent iodine value that you 

19 would have in your tech specs, that you would be operating 

20 to in tech specs.  

21 Looking at the factor that you would be applying 

22 during the transient -- be it 335 or 500 -- and 

23 determining that, given that factor and given the type of 

24 failure or the, to make it simple, the size of hole you 

25 might have in order to cause the dose equivalent iodine
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1 coolant prior to the transient, that you would, you 

2 would therefore exhaust the fission gas from the gap over 

3 a certain period of time in the accident.  

4 And that, it wouldn't, it wouldn't progress for 

5 eight hours or beyond, that you could demonstrate that a 

6 reasonable range for a spiking factor of 500 for a main 

7 steamline break would be around three hours for a spiking 

8 factor of 335. And that'd be translated to about 4 hours.  

9 We believe those are conservative numbers that can be 

10 applied, conservative values that can be applied.  

11 DR. KRESS: Uses up all the xenon and krypton.  

12 MR. SCHULTZ: That's correct. Now, in this 

13 case -

14 DR. KRESS: All the xenon and krypton in a full 

15 rod, or just some fraction of it? 

16 MR. SCHULTZ: In the gap, in the rod.  

17 DR. KRESS: Well did he [inaudible] rods or 

18 leaking? 

19 DR. SIEBER: Rupturing? 

20 MR. SCHULTZ: What we did was a sensitivity 

21 study in terms of evaluating a whole size. And so, if you 

22 look at the number of rods versus the size of hole and 

23 come up with a -

24 DR. KRESS: A distribution.  

25 MR. SCHULTZ: Yeah. If you run many cases, you
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1 can get an idea of what they, what a good estimate 

2 would be.  

3 DR. KRESS: Get a lot of rods with a lot of 

4 small holes.  

5 MR. SCHULTZ: Right. Or -

6 DR. KRESS: Gives you a long time, but you 

7 can't get that rate.  

8 MR. SCHULTZ: That's right.  

9 DR. KRESS: Okay.  

10 MR. SCHULTZ: This is a piece of work that is 

11 currently under review by the staff. We haven't come to 

12 conclusion, agreement on it.  

13 In Reg. Guide 1.183, there, the conclusion was 

14 reached that lower BWR containment leak rates at time 

15 greater than 24 hours can be justified, and these leak 

16 rates are decreasing as a function of accident duration up 

17 to 24 hours. And we've also prepared a paper that's 

18 currently under review by the staff, again on enhanced 

19 containment mixing rates.  

20 DR. KRESS: That lower leak rate is based on 

21 severe accident analyses -

22 MR. SCHULTZ: Yes.  

23 DR. KRESS: -- tell you what the pressure 

24 transient looks like in the leak rate? 

25 MR. SCHULTZ: And rather than assuming nothing
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1 happens, what this allows is some decrease over 

2 time.  

3 DR. KRESS: Decrease over time.  

4 MR. SCHULTZ: With regard to the enhanced 

5 containment mixing rates, we prepared a position paper 

6 that we submitted to the staff, which is simply looking at 

7 momentum transfer, density differences between, across the 

8 containment, and developed some simple models, 

9 conservative models that would support higher mixing rates 

10 on the order of factor 2 or 3 higher than what is 

11 currently presumed in regulatory guidance.  

12 One of the key elements -- if you look at all of 

13 the key features that we've examined and those that we've 

14 come to agreement on regarding improvements to the 

15 analysis, reduction to the conservatisms, you find that 

16 most are on the order of -- in terms of the effect upon 

17 dose -- on the order of, certainly a factor of less than 

18 two.  

19 You get an advantage from the limit of 1.4. You 

20 get an advantage of a spiking factor from 500 to 335. So 

21 these are good improvements to make in the analysis, but 

22 they're not dramatic improvements in the overall result.  

23 With regard to dispersion modeling, depending on 

24 the overall weather conditions at the site, one can gain 

25 and demonstrate there's a lot of conservatism in the
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1 results calculated, currently calculated for site 

2 dispersion. And one method that can be applied and has 

3 been determined acceptable to 9903 application is the 

4 ARCON 96 code. We worked with the code in this effort as 

5 well as in other efforts of application.  

6 It's an advanced modeling technique, as I just 

7 mentioned. In terms of the impact on results, it's a 

8 critical component for the analysis.  

9 However, the code does not handle all release 

10 scenarios, and by that, although there is some 

11 functionality in the code to look at freestanding stat 

12 releases, high-energy steam-line valve releases, the 

13 guidance that has been provided to date doesn't support 

14 applying these kinds of models in code applications, and 

15 by that, I mean the NRC guidance that has been supplied.  

16 So the analysis sub-group has been working with 

17 the staff to determine an approach that could allow 

18 modeling and therefore result prediction for these 

19 conditions. In particular, the MSSB, ADP should consider 

20 the elevated release factors.  

21 But it was also determined in discussions with 

22 the consultant, NRC consultant that built this code and 

23 used it extensively, that the best approach to achieve 

24 this would be to make an upgrade to the code, make a model 

25 upgrade to the code.
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1 So this has been a joint effort with NRC 

2 and NEI. NRC is sponsoring this enhancement to the ARCON 

3 96 code, and the contributions that we've been providing 

4 have been technical input in terms of the overall features 

5 of the modeling and the designs that would be appropriate 

6 to model with the code, and we're also looking -

7 continuing to be in the process of looking for benchmark 

8 data that could be used when the code development is 

9 completed.  

10 CHAIRMAN KRESS: Is this a gas and plume code? 

11 MR. TINKLER: Yes.  

12 CHAIRMAN KRESS: And it accounts for weight 

13 effects? 

14 MR. TINKLER: Yes, it does.  

15 CHAIRMAN KRESS: And has the NRC reviewed it and 

16 has it been compared with something like their code, I 

17 think it's called HABIT code? Have you compared results? 

18 MR. TINKLER: I believe those comparisons have 

19 been done.  

20 Jack -- I know the review is there because the 

21 development has been with the NRC and the guidance that 

22 the NRC has provided reflects the review that they 

23 performed.  

24 MR. HAYES: This is Jack Hayes from the NRC 

25 staff.



100

1 The ARCON code was developed by the 

2 staff, and it is separate from the HABIT code in that if 

3 you have data which are generated by ARCON, those are 

4 input parameters into the HABIT code.  

5 MR. SEALE: And HABIT does the weight and things 

6 like that? 

7 MR. HAYES: No, HABIT does not do the weights.  

8 What HABIT does is calculates the dose to the control room 

9 operator.  

10 MR. SEALE: Oh, okay. But ARCON does the 

11 weights, then? 

12 MR. HARVEY: This is Brad Harvey from Duke 

13 Engineering & Services.  

14 HABIT does have a dispersion aspect, XTRAN, in 

15 it, so it can do atmospheric dispersion, and the 

16 algorithms that are both in HABIT and ARCON 96 are 

17 identical.  

18 MR. HAYES: But I think, Brad, that the XTRAN 

19 portion is associated with toxic gas and not with respect 

20 to radiological -

21 MR. HARVEY: I think you can probably use it 

22 either -- well, you may be correct on that.  

23 MR. SCHULTZ: I wanted to come back for a moment 

24 to a couple issues related to -- the first related to 

25 operability determinations, because as we discussed
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1 earlier, licensees have found when they perform 

2 measurements that there is a difference between what they 

3 had assumed before and what they had gotten in results of 

4 unfiltered testing.  

5 That has been handled by licensees in the past 

6 by performing operability evaluations for the design basis 

7 events or for other events to demonstrate that with more 

8 or better assumptions, that operation should still be 

9 allowable.  

10 So one of the tasks that the analysis subgroup 

11 set out to do with staff was to come up with a process by 

12 which one would have a protocol to do those operability 

13 evaluations.  

14 After struggling that for a while in our 

15 interactions, we determined that over the longer run, that 

16 it would not be a fruitful exercise.  

17 So what we determined rather was that 

18 compensatory measures, either the use of potassium iodide 

19 or the utilization of SCBAs, will be the appropriate 

20 response in an interim situation rather than going through 

21 a lot of analytical justification to support operation.  

22 That allowed the group to spend more time 

23 looking for opportunities in the general analysis area for 

24 improvement.  

25 CHAIRMAN KRESS: How long does it take for
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1 potassium iodide to saturate the -

2 MR. SCHULTZ: My best information is what I 

3 overheard this morning, which is about three hours, but 

4 that's based on what I overheard this morning.  

5 MR. SEALE: Could we find out from someone if 

6 there's a better number on that? 

7 MR. HAYES: Sure, we could find out.  

8 MR. SCHULTZ: So that was one feature.  

9 The other element that I wanted to review is 

10 that we have, as I mentioned along through the 

11 presentation, we have several items that are currently 

12 under review by the staff.  

13 The first is the containment mixing rates, which 

14 is being reviewed by reactor systems; the iodine spike 

15 model which I mentioned; and then there is the ongoing 

16 interaction on the dispersion modelling that, as I say, 

17 shows great benefit.  

18 I also wanted to mention that we had extensive 

19 discussion between industry and staff in the dispersion 

20 modelling area on the applicability of wind tunnel test 

21 results.  

22 I won't take time to summarize that in great 

23 detail, but just to mention that we couldn't come to the 

24 conclusion that those wind tunnels -- that we had good 

25 basis, and by that, I mean, the staff and the industry
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1 couldn't come to agreement that there was good 

2 basis to utilize those, the results of those tests.  

3 So we tabled that issue and expect that 

4 individual licensees will continue to pursue the 

5 applicability of wind tunnel testing with the staff.  

6 CHAIRMAN KRESS: Well, wind tunnel testing is a 

7 pretty well developed art. The results you get are 

8 geometry dependent, depending on the geometry -

9 MR. SEALE: Yes.  

10 CHAIRMAN KRESS: -- on the things you -

11 MR. SEALE: The scaling is terrible.  

12 CHAIRMAN KRESS: The scaling is pretty bad. The 

13 scaling -- there's enough known about how to do it that 

14 you can do it. Most of the problems have to do with the 

15 geometries that you're testing.  

16 MR. SEALE: Yes.  

17 CHAIRMAN KRESS: Are they appropriate for the 

18 conditions you're talking about. Is that the problem? 

19 MR. SCHULTZ: Yes, those were the concerns that 

20 were discussed, and we didn't come to an overall 

21 conclusion, principally because I believe we didn't have 

22 enough people at the table -

23 CHAIRMAN KRESS: I would have thought it would 

24 have been tough to get a generic geometry applied to all 

25 plants, would have been the problem.
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1 MR. SCHULTZ: We were looking at the 

2 applicability of specific plant models for application of 

3 their wind tunnel results, but we couldn't come to general 

4 agreement that results of a certain type would be 

5 accepted. So we need to have more interaction in those 

6 areas.  

7 The last thing I wanted to mention is that we 

8 also, I think both on the staff's part and on industry's 

9 part, had the desire from the outset to basically do a 

10 best-estimate for a dose calculation, and also identify 

11 uncertainties associated with that and come up with a 

12 different approach overall to calculating the dose by 

13 examining major elements of uncertainty and thereby 

14 address this issue of conservatism more fully.  

15 But unfortunately, we haven't had the time to 

16 get there yet, and perhaps Jack Hayes will be discussing a 

17 little bit more about the staff's plans in that area 

18 later.  

19 Any questions, other questions related to 

20 analysis? 

21 MR. SEALE: I have a technical question for the 

22 chairman. We need to get a break.  

23 CHAIRMAN KRESS: Go ahead and take one.  

24 MR. SEALE: Okay.  

25 CHAIRMAN KRESS: We're running too far behind.
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1 MR. SCHULTZ: The next discussion is on 

2 technical specifications, and that will be provided by 

3 Jerry Sims.  

4 MR. SIMS: I'm Jerry Sims, I'm with Southern 

5 Company. I've been on the control room habitability task 

6 force since the very beginning.  

7 I apologize for the code that I've got. That 

8 happens when I travel a lot.  

9 Up until this point, you've heard discussion on 

10 things that have been addressed in 9903. One of the 

11 things that we did discuss with the staff as part of our 

12 dialogue that has occurred over the last nine to twelve 

13 months is aspects related to whether or not in-leakage 

14 should be incorporated into a tech spec.  

15 That will not be discussed in 9903, but I wanted 

16 to give you the results of some of that dialogue that we 

17 had and some of the observations that have been made as a 

18 result of that dialogue.  

19 Some of the options that we looked at when we 

20 talked about tech spec was to make no changes from 

21 existing requirements that are currently in standard tech 

22 specs relative to control room systems that do go toward 

23 control room dose to the operator or toxic exposure to the 

24 operator and create an unhabitable environment.  

25 The other option -- another option that we
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1 looked at was to make some kind of regulatory 

2 commitment by the licensee to establish a control room 

3 habitability program in accordance with 9903, and then to 

4 follow that program relative to the reassessment aspects 

5 that Bob Campbell talked to you about on the radiological 

6 aspects, and also on the toxic gas aspects, and also 

7 creating a maintenance program to make sure that you were 

8 looking at all the different maintenance aspects that need 

9 to be looked at, make sure you develop studies and good, 

10 solid integrity.  

11 Another option that we looked at was create an 

12 actual program, control room habitability program similar 

13 to the other admin programs that are referenced in the 

14 tech spec, and just reference that in the admin section of 

15 the tech spec that this program would be established and 

16 would be followed.  

17 Another option that we looked at was taking the 

18 existing HVAC surveillance requirements that are in the 

19 tech specs and moving those out of the tech specs into a 

20 technical requirements manual and just having a 

21 comprehensive type program within the TRM that was 

22 addressing control room habitability.  

23 The last thing that we looked at as an option 

24 was adopting an in-leakage surveillance in the current 

25 tech specs themselves.
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1 Some observations from our dialogue that 

2 we've had over the last nine to twelve months.  

3 Number one, we feel like, from the industry 

4 standpoint, that we do need to do a baseline test to 

5 establish what the quantitative amount of in-leakage is 

6 relative to radiological in-leakage, both filtered and 

7 unfiltered, and also a toxic gas in-leak evaluation, and 

8 then to periodically reassess those because things do 

9 change, you know, within our plans. We feel like that's 

10 the right thing to do.  

11 Second, we feel like the current tech spec 

12 surveillances are adequate to address the operability of 

13 the HVAC systems that are currently installed in the 

14 control room, both the cooling aspects of the control room 

15 and the filtration systems that provide the habitability 

16 desired.  

17 We also believe that if you start looking at 

18 tech specs, then anything in the tech specs should be 

19 something that is focused on parameters and indications 

20 that the operator himself can observe and he can control 

21 those parameters, because that's what he looks to to make 

22 sure that he is safely operating the plant.  

23 The last thing as far as an observation is that 

24 we feel like that in-leakage is a design input parameter 

25 and it really doesn't meet the criteria to be included in
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1 the tech spec as a tech spec parameter.  

2 We do feel like since it is a design input 

3 value, that it needs to be controlled in accordance with 

4 the control panel that's developed under Appendix B.  

5 You run into a problem when you start trying to 

6 say that in-leakage should be a tech spec value, because 

7 then what value are you going to choose? 

8 If you're looking at the radiological event, as 

9 Ken Taplett noted, you've got both filtered in-leakage and 

10 the possibility of unfiltered in-leakage. Both of those 

11 have to be taken into consideration when you do your dose 

12 analytical calculation.  

13 Then when you're looking at toxic event, you've 

14 got an in-leakage value depending on how the plant 

15 responds to that event, you've got different surface areas 

16 that might be exposed to leakage that are not exposed to 

17 that leakage in a radiological event.  

18 Also, you have to look at what toxic gas you're 

19 analyzing for, so you have different levels of 

20 concentration depending on what gas, and you also have 

21 different surface areas that might be exposed to in

22 leaking.  

23 So in a toxic gas event, you might have several 

24 in-leakage values that are part of your design inputs.  

25 Which one would you actually end up trying to control as a
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1 tech spec value? 

2 MR. WALLIS: Well it could be a tech spec value, 

3 I suppose, if it were chosen to be very conservative.  

4 MR. SIMS: That's correct. If you could find 

5 the bounding value, then that's the one you could lock in 

6 on.  

7 Lastly relative to tech specs, 9903 is making a 

8 recommendation to establish a control room habitability 

9 program. That program would go from baseline testing all 

10 the way through to doing the assessments that we have 

11 talked about, and then putting into place a program that 

12 would continue to maintain the integrity of the control 

13 room and maintain the aspects relative to protecting the 

14 operator.  

15 We asked in our survey when we went out to the 

16 industry how many people would be willing to make some 

17 form of a commitment to establish that program, that type 

18 of program, and to follow that program, and we got 85 

19 percent of those that responded to the survey said that 

20 they would be willing to make that commitment.  

21 We feel like that's a substantial response from 

22 the industry, that they're willing to take that approach.  

23 Lastly, 9903 gives a lot of guidance on how you 

24 establish that kind of program. It leads the reader 

25 through that process where when they end up, they have a
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1 solid program and should then go forward and 

2 maintain control room habitability.  

3 Anybody have any questions that I might address 

4 on here? 

5 MR. COZENS: Jerry, I might just note that that 

6 85 percent figure coming out of the survey of indicating 

7 that the industry was for this was based upon a short 

8 summary without the industry ever having seen 9903.  

9 MR. SIEBER: On the other hand, 90 percent 

10 responded; 85 percent of that 90 percent said we'll do it, 

11 which means it's less than 80 percent of the total 

12 industry. And since we're getting so good at counting 

13 votes these days -

14 [Laughter.] 

15 MR. SIEBER: -- that's not enough to sustain the 

16 -

17 MR. SEALE: Could I ask, is this 9903 program 

18 you envision an, if you will, Appendix B program rather 

19 than a tech spec program? 

20 MR. SIMS: Yes, sir. It would be an Appendix B 

21 type program that the utility would establish. It would 

22 be something that you could put your hands on, -

23 MR. SEALE: Yes.  

24 MR. SIMS: -- and it would address all the 

25 different aspects that you heard discussed this morning.
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1 Anything else? 

2 [No response.] 

3 MR. SIMS: Thank you.  

4 MR. COZENS: I'm Kurt Cozens. I would like to 

5 do a few concluding remarks, but before I do that, let me 

6 thank the ACRS committee for indulging us. We have 

7 definitely run over our time, we're very much aware of 

8 that. I am aware that the staff has a fairly short 

9 presentation, so hopefully that won't impact the overall 

10 schedule. I do appreciate that, because we thought we had 

11 a lot of good information to share with you that we 

12 thought would be valuable.  

13 MR. SEALE: These committees are so de

14 regulating.  

15 [Laughter.] 

16 MR. SEALE: We have to take some of the burden 

17 for that.  

18 MR. COZENS: One of the things that we just 

19 wanted to point out is that, you know, we've developed 

20 this docket 9903 within the scope of the task force, and 

21 we've looked at this area very carefully trying to 

22 determine what do we think the proper and right thing to 

23 do is to manage this issue. We have, indeed, come a very 

24 long ways from where we were about a year and a half ago.  

25 It was very rewarding to send out a survey no
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1 more than two months ago, maybe less than that, 

2 where after we had developed our positions and sharing 

3 them with industry, we sent it out, told industry what we 

4 were thinking about, and asked, well, what do you think 

5 about this and various types of questions.  

6 The response back indicates that we very much 

7 have support for where we're going on this thing, where we 

8 propose going, and I just wanted to kind of capture that 

9 because that was real telling.  

10 When you work on something -- this issue has 

11 been a little controversial, and when you work on 

12 something that's controversial, it's very difficult to 

13 build a large consensus, and there are still some hard and 

14 sticky points out there, but yet we've come a long ways, 

15 and industry is much, much more aware of the issue and the 

16 concerns that are involved in it and the repercussions of 

17 those concerns.  

18 I want to talk a little bit about future 

19 activities. It's not completely smooth sailing. There 

20 are some issues with the staff I believe that are still on 

21 the table.  

22 The staff has, indeed, sent us a letter on 

23 November 13th, two days ago, indicating some of those hard 

24 spots. These are characterized a little bit differently.  

25 I'm not certain there -- these are what we thought were
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1 major hard spots.  

2 We believe we still have a difficultly with the 

3 alternate test methods, which would be like component 

4 testing. We have a difficulty with technical 

5 specifications. The staff has indicated they would like a 

6 tech spec in there, surveillance test with fixed AOT and 

7 fixed test frequency, which would be on the order of about 

8 three years plus or minus some time, depending on 

9 performance.  

10 We felt that that would be a difficult thing to 

11 adopt in industry, nor do we believe that it was mandated 

12 by the regulations.  

13 We do believe that industry should adopt a 

14 program to control these things, and that there are other 

15 options other than the option proposed by staff that we 

16 think will probably be tolerable.  

17 As we stated, our guidance starts with the 

18 licensee's design basis. We have stated that framework.  

19 Staff has made some proposals that we believe would go 

20 outside of the individual licensees' design bases and we 

21 have not gone there.  

22 The analysis of conservatism versus non

23 conservatisms, that is an area that the analysis subgroup 

24 worked heavily with the staff.  

25 I believe the positions that we have presently
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1 included in 9903 have included that level of 

2 thinking. I have seen in the staff's letter some 

3 inference that that's still a concern. At this point in 

4 time, we're not quite certain what those are, but we're 

5 hoping to learn more.  

6 In the letter, the staff had indicated that they 

7 were going to provide us any comments on 9903. Subsequent 

8 to the issuance of that letter, some conversations have 

9 gone on with staff. We have requested staff to provide us 

10 comments.  

II We feel it's very important that we receive 

12 information on the technical weaknesses of 9903 so we can 

13 indeed resolve those. We need enough specifics to 

14 understand and see if there's something that maybe we can 

15 do to bring us closer together. To stop all dialogue at 

16 this point in time is not where we are interested in 

17 being.  

18 We are willing to continue to work with the 

19 staff to find resolutions and we would like to see that 

20 not completely stop.  

21 We have been told at this point that we should 

22 be getting some comments from the staff and hope that 

23 those will be focused and useful to us to help us a little 

24 further.  

25 These last two bullets have to do with the
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1 schedule. Quite frankly, we had a schedule as of 

2 mid-October. Some of the inputs that we've had from staff 

3 have challenged that schedule, and until just recently 

4 when we understood the direction the staff is going, and I 

5 won't go further than that because that I think is in 

6 their presentation, we have to factor into what our 

7 schedule is and what we can and can't do at this point.  

8 It changes the nature of the document. Before, 

9 we were seeking endorsement from the staff, so that the 

10 staff had indicated they wanted to endorse this document 

11 so that they could reference it in some form of regulatory 

12 document. The staff at this point has concluded 

13 that's not the direction they want to do, so that may 

14 leave the door open a little bit more for us to figure out 

15 what other things might we want to communicate to industry 

16 should this document go ahead and get formally issued.  

17 So we're looking at probably going out for some 

18 broader industry review. The industry does have this 

19 document, but we have not implemented a formal review on 

20 it. That was scheduled previously in December. Again, 

21 we're still looking at those schedules and looking for 

22 whatever feedback we get.  

23 Right now, if we do go ahead and get these out 

24 on the street, we would like to be able to tell the 

25 industry, you know, we've done a lot of good work in this
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1 area, we have, indeed, done a lot of work with the 

2 staff. There's issues, but yet -- and provide it to the 

3 industry because there are a lot of good things they do 

4 here.  

5 But to be useful to industry, we have to be able 

6 to tell them where do we see that we have agreement from 

7 staff, and we believe that if you were to follow this type 

8 of guidance, that it would be acceptable to staff, and 

9 where there are issues still open and what the concerns 

10 are and in what direction that's going.  

11 That may not necessarily all be in the document 

12 itself, might be in some form of a cover letter or some 

13 form of other communication.  

14 But that's where we stand on the document right 

15 now. As you can see, it's a pretty robust document.  

16 You've had a lot of healthy discussion on it today, and we 

17 very much appreciate the input that you have given us.  

18 Any other questions? 

19 [No response.] 

20 CHAIRMAN KRESS: I think at this time, I will 

21 declare a ten-minute recess. Come back at 12:20, I guess.  

22 MR. SEALE: Twelve? 

23 CHAIRMAN KRESS: Eleven-twenty.  

24 MR. SEALE: That's an hour and ten minutes.  

25 CHAIRMAN KRESS: Eleven-twenty. I'm sorry.
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1 [Recess.] 

2 CHAIRMAN KRESS: Let's get started. I guess 

3 we're at the point where we now hear the perspective from 

4 the staff.  

5 MR. BARRETT: This is Rick Barrett with the NRC 

6 staff.  

7 Our presentation this morning will be given by 

8 Jack Hayes of NRR staff. As was pointed out, it will be a 

9 brief presentation.  

10 I do feel, though, that an overall comment is in 

11 order. I think that what you've seen so far, if you 

12 recall what we had a year ago in the form of the Draft 

13 9903, this was an enormous improvement over that.  

14 Particularly we're very, very pleased with the 

15 inclusion of so much new information about testing, and a 

16 lot of the inclusion of the testing is something that is a 

17 requirement in this area.  

18 So we're very pleased, and I'll let Jack tell 

19 you the whole story.  

20 MR. HAYES: Good morning. I'm Jack Hayes, I'm 

21 with the Probabilistic Safety Assessment Branch. I will 

22 be discussing the staff's assessment of 9903 and where we 

23 stand at this particular point in time.  

24 I would like to start out by first providing 

25 just a little bit of an overview of where we have been.
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1 As was mentioned earlier, approximately 

2 25 percent of the industry has had their control rooms 

3 envelope tested for in-leakage, and these tests were 

4 performed using the ASBM standard E701, which is tracer 

5 gas test.  

6 As was mentioned earlier, none of the facilities 

7 satisfied their value for assumed in-leaking. Many of 

8 these plants were plants which had a design involving a 

9 pressurized control room.  

10 Associated with those pressurized control rooms 

11 are a surveillance requirement on differential pressure, 

12 and that's typically a value of one-eighth inch positive 

13 with respect to atmosphere in adjacent areas.  

14 Okay. All of the facilities that had such a 

15 technical specification met this particular surveillance 

16 requirement, but it was not necessarily a good indication 

17 of the true integrity.  

18 Okay. Now, I think it's important to note that 

19 each of these facilities that did not meet their assumed 

20 value for in-leakage were able to recover and they 

21 recovered by various means.  

22 There are some which restored their boundary to 

23 the initial in-leakage value. As an example, I think at a 

24 meeting we had in 1999, I think we may have mentioned that 

25 there was one plant which had a value of like 4,000-plus.
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1 They ended up restoring down to 260 CFM.  

2 In other cases, licensees went in, they took a 

3 lower value, not the value they usually tested it, but at 

4 some lower value, and then did a reanalysis, and none of 

5 the facilities I'm aware of have at this point in time 

6 implemented the alternate source terms. They have still 

7 done this with TID. Okay.  

8 MR. WALLIS: You said they took a lower value? 

9 MR. HAYES: A lower value than the value that 

10 they had test -- the results of their testing. For 

11 example -

12 MR. WALLIS: So how did they get this lower 

13 value? 

14 MR. HAYES: Well, what they did is after they 

15 had tested, they did certain ceiling identification of 

16 leaks and repaired those leaks.  

17 MR. WALLIS: Did they test again? 

18 MR. HAYES: Yes, they do.  

19 MR. WALLIS: Okay.  

20 MR. HAYES: Yes, they do.  

21 MR. WALLIS: Okay. So they tested again. They 

22 fixed it and tested again.  

23 MR. HAYES: Yes, they did.  

24 MR. WALLIS: Okay.  

25 CHAIRMAN KRESS: And then used a new value with
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1 sharpened pencils on the analysis or -

2 MR. HAYES: They may have.  

3 CHAIRMAN KRESS: Yes.  

4 MR. HAYES: They may have. And usually -- for 

5 example, if they -- at the second time through, if they 

6 had a value of, say, 750 CFM, they would not assume that 

7 value in terms of their analysis; they would give 

8 themselves some margin.  

9 CHAIRMAN KRESS: Uh-huh.  

10 MR. HAYES: Now, I do know of at least one 

11 facility who is still implementing compensatory actions 

12 which are either KI and/or self-contained breathing 

13 apparatus. They have reduced their in-leakage some, but 

14 it's still over a couple thousand. So, you know, they 

15 have not come full spread yet.  

16 I think it's also important to indicate that no 

17 plants have been shut down as a result of this. Now, it's 

18 also recognized that there are some plants who, when they 

19 were doing this, were shut down, okay.  

20 MR. SIEBER: Is that good or bad, that none were 

21 shut down? 

22 MR. HAYES: I think that's good. I mean, I 

23 think you have to assess the problem. If you can bring it 

24 in through compensatory actions, if you can ensure that 

25 you have adequate protection of control room operators, I
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1 think it's a good thing.  

2 MR. SIEBER: Okay.  

3 MR. HAYES: On the other hand, if you can't 

4 assure that, then I think other actions should have been 

5 taken.  

6 MR. SIEBER: All right.  

7 MR. WALLIS: How tough was it to get enough 

8 actions to satisfy you that they should not be shut down? 

9 MR. HAYES: You know, I really can't answer that 

10 because the staff was not always brought into this 

11 discussion because available to licensees is Generic 

12 Letter 91-18, okay, because this was -- this was not a 

13 technical specification item.  

14 The integrity as of right now, it does not have 

15 a direct correlation. For example, you know -- let me go 

16 back to this -

17 MR. WALLIS: So who makes the shut down 

18 decision? 

19 MR. HAYES: The licensee makes the shut down 

20 decision.  

21 MR. WALLIS: The licensee makes the shut down 

22 decision.  

23 MR. HAYES: Yes.  

24 MR. WALLIS: So nothing was so way out of whack 

25 that the staff felt that they had to intervene?
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1 MR. HAYES: The staff did not identify 

2 anything. I cannot tell you to what degree the staff 

3 reviewed each and every particular facility.  

4 The reason that there was not a direct shut down 

5 was that it was determined or an assessment was made some 

6 time ago that if you had a pressurized control room and 

7 you could demonstrate a positive pressure with respect to 

8 adjacent areas, that that was an indication of integrity, 

9 and the presumption made by licensees and I think to the 

10 staff was that these control rooms had good integrity.  

11 We have subsequently found out that that's 

12 probably a false assumption, to say the least.  

13 MR. WALLIS: I'm a little confused, because we 

14 had all these tests that showed that none of them met the 

15 necessary value, and yet most of them were pressurized.  

16 So I don't know how you resolve those two, because 

17 apparently if they're pressurized, they're okay; and yet, 

18 when they were tested, they didn't meet whatever the 

19 assumed values were.  

20 MR. HAYES: Okay. Let me try to explain that.  

21 All the pressurization test tells you is that you've got 

22 flow of air from an outside source. It doesn't tell you 

23 where the source is, okay? 

24 For example, the plant that had 4,000 CFM in its 

25 normal operation could maintain pretty close to about a
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1 half-inch water gage positive pressure in the 

2 control room, okay? 

3 Now, when they repaired the envelope so that 

4 they had integrity, they had a tough time -- they couldn't 

5 meet an eighth of an inch because their sources of 

6 pressurization flow was outside contributors that were not 

7 part of, for example, the pressurization flow, okay? 

8 MR. WALLIS: So the in-leakage pressurized the 

9 control room? 

10 MR. HAYES: That's correct. That's correct. In 

11 other words, the pressurization contributions consisted of 

12 more than just that associated with the pressurization 

13 fans.  

14 I want to give you a real quick sort of synopsis 

15 of the history of this from, if you will, the relatively 

16 recent period, because as you all know, having been an 

17 originator of this particular issue, that this issue dates 

18 back to the early '80s.  

19 Okay. In 1998, in March, we discussed with the 

20 NRR executive team particular items of concern we had with 

21 respect to control room habitability and issues which we 

22 reviewed that were impacting licensing actions and just a 

23 general overall adequacy of control room habitability, how 

24 did we deal with it.  

25 The guidance given to us by the executive team
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1 was, work with NEI to resolve this issue. So in 

2 May of 1998, we had discussions with NEI, and that 

3 resulted in a workshop which was co-hosted by us, NEI and 

4 NHUF, which is a utility working group involving 

5 ventilation systems.  

6 The initial interface meeting between the NRC 

7 and the control room habitability task force was in 

8 September of '98.  

9 During the time period from September '98 

10 through August of '99, the task force worked to develop a 

11 draft of 9903. The staff got that draft in August, the 

12 staff made comments on it, and we met with the NEI task 

13 force, and I think we reached agreement that there needed 

14 to be a refocusing on the content of 9903, and so in 

15 November of '99, a revision effort was started.  

16 From the time frame of -- we've got here January 

17 through June of 2000, very intensive monthly meetings were 

18 held. Meetings usually entailed a day and a half, 

19 possibly two days. There were three different subgroups.  

20 There were subgroups involving analysis, design and 

21 licensing basis, and also ventilation systems.  

22 In October, on the 13th, the second draft of 

23 9903 was issued, and on the 25th of October, the staff met 

24 with NEI in a public meeting in which the NEI task force 

25 presented the basis for their positions on control room
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1 habitability in 9903, and the staff responded with 

2 what the staff thought were the major issues of 9903.  

3 This was based upon after a staff effort where 

4 the staff went away for about a three-day retreat to just 

5 really go over in detail 9903.  

6 Now, what can we say with respect to this 

7 process? Well, the staff believes that we've had some 

8 very significant accomplishments with respect to this 

9 effort. We've established a very open dialogue. We think 

10 we've improved awareness of the issue.  

11 Within 9903 there is a document which has a very 

12 concentrated amount of information on control room 

13 habitability. A ventilation system is not something that 

14 really comes forth from textbooks, and that is more -- I 

15 think it's more of an art than a science, and this is a 

16 good start for getting some art out into the industry and 

17 discussion on ventilation systems.  

18 The staff believes that we've had some very 

19 significant areas of agreement, okay? 

20 MR. WALLIS: Now, are those areas of agreement 

21 that you should back off from 10 CFM numbers which were 

22 far too low in the past, and you should go with NEI's 

23 recommendation that they look at the dose rates and so on 

24 instead? 

25 MR. HAYES: No, our -- the staff never
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1 recommended that the value should be 10. If one 

2 looks at the standard review plan, which is 6.4 dealing 

3 with control room habitability, staff believes it was 

4 always the licensee's responsibility to establish what the 

5 in-leakage value was.  

6 What was erroneously assumed probably by 

7 licensees and accepted by the staff was that licensees 

8 assumed that saying, okay, we have a perfect control room, 

9 we have zero unfiltered in-leakage, okay, and that the 10 

10 we have is from ingress and egress of the control room, 

11 okay? 

12 Just to share something with you, I'm aware that 

13 when the first control room was tested, which was Zion, 

14 the tester said that the plant engineer argued, he said, 

15 we know that the in-leakage is a -

16 MR. WALLIS: Well, this 10 figure came, then -

17 where did it come from, the 10 figure that caused all the 

18 trouble? 

19 MR. HAYES: Well, the 10 was an assumed value 

20 for ingress and egress of the control room. In the event 

21 of an accident -

22 MR. WALLIS: Who assumed that? 

23 MR. HAYES: Who assumed it? It was in the 

24 standard review plan by the staff.  

25 MR. WALLIS: So it was an NRC number.
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1 MR. HAYES: That value was an NRC 

2 number, but that -

3 MR. WALLIS: So you backed off from it.  

4 MR. HAYES: No.  

5 MR. WALLIS: No.  

6 MR. HAYES: We have not backed off on the 10 CFM 

7 for ingress and egress. There's two parts to the 

8 evaluation of in-leakage. One value is the envelope in

9 leakage, and the other value is that which occurs from 

10 ingress and egress to the control room. It was always up 

11 to licensees to establish what that value is for the 

12 overall envelope integrity.  

13 MR. WALLIS: So when there was this presentation 

14 we had, we said they don't meet this 10 number, what was 

15 the basis of that comparison that we saw? 

16 MR. HAYES: Okay. The basis that they don't 

17 meet the ten number is that licensees assumed zero for the 

18 envelope and that the only contribution would be 10 for 

19 ingress and egress.  

20 What we said -- okay. And so when licensees 

21 went out and tested -

22 MR. WALLIS: In the hundreds.  

23 MR. HAYES: They got thousands.  

24 MR. WALLIS: Thousands or hundreds, yes.  

25 MR. HAYES: -- they got thousands. Now, 70 and
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1 28 net. But as a whole, the values were usually 

2 several hundreds, and some as high as several thousand.  

3 Now, the only thing you have to compare it with was the 

4 ten number which referred to something else. But this 

5 seems rather odd.  

6 Do you think the methods that we used at the 

7 time were calculating, and operator dose and the 

8 assumptions that we used, as we talked about earlier, that 

9 the source terms, the transport, and everything that 

10 achieving the success criteria that you have in GEC 19 

11 would have the ability required? That you have control 

12 rooms with very, very low -- not zero necessarily, but 

13 quite low.  

14 DR. WALLIS: So ten was a reasonable number to 

15 think about at that time? 

16 MR. TAPLETT: Ten was a reasonable number at 

17 that time. Now, for some licensees, it was higher than 

18 ten, but the calculational methods drove to you to our 

19 very low numbers.  

20 DR. WALLIS: That really doesn't mean anything 

21 to me, what sort of number are you talking about. Is this 

22 ten the number we should think of as a representative 

23 number? 

24 MR. TAPLETT: Well, for some plants, it was 

25 literally zero for the in-leakage. Okay, but it many
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1 plants, it's ten. I can't tell you that that's 

2 what was absolutely necessary to comply. But that's what 

3 actually went to the design basis. And what's changed 

4 here is that we now have, are now accepting or in the 

5 process of accepting a change in a lot of the assumptions 

6 and methods in a way which would make those calculations, 

7 and that those changes will allow licensees to comply with 

8 GAC19 criteria with much larger in-leakage values.  

9 DR. WALLIS: So the changes that the 

10 calculations are now more realistic than they were before? 

11 MR. TAPLETT: Exactly.  

12 MR. HAYES: Now, we still have some remaining 

13 discussion areas and one of the areas where we believe and 

14 where we have a disparity of opinion between the staff and 

15 industry is with respect to the issue of baseline testing.  

16 Both of us are in agreement that there needs to be a 

17 baseline test, but we are in disagreement as to what the 

18 baseline test should consist of.  

19 It is sort of like we're recounting these 

20 ballots -- you know, is it the machine or is it individual 

21 ballots? What the staff believes is, the staff believes 

22 that everybody should initially do an integrated test that 

23 identifies all of the illegal sources associated with it.  

24 Okay. At the time, if licensees can identify, 

25 based upon vulnerabilities, whatever a correlation between
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1 a particular said component or two components or 

2 three components, such that it would justify doing a 

3 component test, then the staff would be in agreement that 

4 such a test would be a component test rather than an 

5 integrated test. But then again, after a period of time, 

6 they would, once, do another integrated test to make sure 

7 that situations have not changed such that there had been 

8 new sources, identifying or unidentifying whichever 

9 occurred which would be absent by continuation of the 

10 component test.  

11 I think it's important to note that we have been 

12 participating in many meetings in terms of getting the 

13 word out about this particular effort. We were at Amelia 

14 Island meeting we at the ANHUG meeting. We were at the 

15 RIG Information Conference and it was both a participation 

16 on the part of NEI and participation on the part of the 

17 staff.  

18 At the ANHUG meeting, a question was asked of 

19 those people in attendance who had performed tracer gas 

20 tests, as to whether they had identified some of the 

21 significant sources of in-leakage and compared that to 

22 what it had done with respect to say doing the system lock 

23 down or assessment probability. About half had identified 

24 prior to the test and about half had not.  

25 We believe, probably, based upon the fact that
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1 you have that if you will work over 25 percent, 

2 that the initial should probably be in rated test.  

3 DR. KRESS: What's the prognoses with respect to 

4 that issue. It sounds to me like that ND19903 is getting 

5 the option and, given that option, many plants without 

6 proven component tests -- you guys don't seem to think 

7 that's wise because it's not always easy to say, we found 

8 all of the components and found all the leakage spots by 

9 component test. But you don't want to know you have it 

10 when you do an integrated tracer test.  

11 So how do you resolve this particular issue? 

12 MR. HAYES: What -- we plan to resolve it 

13 through the public comment process.  

14 DR. KRESS: You will go with whatever the public 

15 says. And what if all the public comments are coming from 

16 the utilities? 

17 MR. HAYES: I think that has to be taken into 

18 account. It's sort of like asking my child if she wants a 

19 cookie.  

20 DR. KRESS: You will solicit public comments 

21 from anti-nuclear or any concerned scientists and people 

22 like that.  

23 MR. HAYES: It's our responsibility to go out 

24 and get as much public contribution as we can.  

25 DR. KRESS: That includes the control room
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1 operators.  

2 DR. WALLIS: It seems to me you have to 

3 represent the public who never goes to these meetings.  

4 DR. KRESS: That's what worries me. How do you 

5 write these public comments, and how do you guys feel that 

6 your voice represents public that's not represented 

7 otherwise? 

8 MR. HAYES: I will give you my response.  

9 DR. KRESS: I think when we make decisions that 

10 we have to be able to make decisions that, if we were 

11 called in front of you, Senate Subcommittee, or whoever, 

12 that the conclusion we drew was reasonable, based upon the 

13 facts and circumstances.  

14 DR. WALLIS: That's much better than just going 

15 by public comment. That, public comments may be very one

16 sided.  

17 DR. KRESS: That's very, very true. We will 

18 take the public comments into consideration, but we will 

19 still do reasonable evaluation, and one that you can 

20 justify.  

21 MR. HAYES: I think we have to.  

22 DR. WALLIS: Well, you need some definite 

23 criteria that you can appeal to. It seems to be so much 

24 - judgmental here, subjective.  

25 MR. HAYES: Subjective with respect to?
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1 DR. WALLIS: How you make your 

2 decision. I mean, you can't have referred to some number 

3 that you believe in or.  

4 Do you make very logical analyses and see if the 

5 number they come up with is believable? Is that what you 

6 do? 

7 DR. KRESS: We would assess the rate of logical 

8 evaluation to see if it was below the appropriate dose 

9 criteria.  

10 DR. WALLIS: That's your criteria.  

11 DR. KRESS: That's our criteria.  

12 MR. HAYES: So you're not going to be concerned 

13 with some nebulous acceptable margin. As long as they 

14 meet criteria, then the fact that there is no margin left 

15 is -

16 DR. KRESS: That's their choice.  

17 MR. HAYES: You're saying that the margin 

18 belongs to them.  

19 DR. WALLIS: You are asking for uncertainty 

20 analysis then. Because margin really doesn't mean 

21 anything without some assessment of uncertainty.  

22 DR. KRESS: Again, they have to choose what they 

23 believe it is appropriate. For example, you know the 

24 facilities that I am familiar with that have done this 

25 test, they have measured a particular number and that
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1 number has an uncertainty analysis with it. Now, 

2 they have chosen, in most cases that I am familiar with, 

3 to say, okay, if the number was 250 and it is closer to 

4 add plus-50 to, say -- that's the number, if that's our 

5 limitation, and we may add some for dose assessment and we 

6 may not. Okay. And if that's really up to them.  

7 DR. WALLIS: Isn't there more uncertainty, 

8 really, in all of these models of dispersion and what 

9 happens in an accident and all that. You must assess all 

10 those too.  

11 MR. HAYES: That's correct, and I think that 

12 gets to this second item here, in that what we were doing 

13 was it started out in this effort you know about the very 

14 first meeting that he was involved with what we talked 

15 about if you were refocusing and getting it on a 

16 particular track says hay look at it.  

17 We are going to try to establish the bar at the 

18 particular location so that we can make sure that we have 

19 the right regulatory criteria and we are going to go back 

20 and we are going to reassess our assumptions in light of 

21 year 2000 information. We are not going to hide behind 

22 our SRP. Okay.  

23 Now at the same token, you know we are expecting 

24 the industry to do the same and as you may have understood 

25 from that presentation that is causing some particular
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1 difficulty. You know, we believe that there is 

2 certain information that we know is fact and so the fact 

3 that it is not into your licensing basis, hey, we are 

4 coming forward, we think we are giving some particular 

5 benefits to this approach.  

6 We would like to just like we are not hiding the 

7 SRP we would like to see you not behind licensing basis.  

8 Let's assess the problem for what it is.  

9 DR. KRESS: There hasn't been an unique in the 

10 problemistic any risk considerations here is there Delta 

11 CEF concept.  

12 MR. HAYES: I think you could do but I think we 

13 have not done it from a qualitative prospective where the 

14 risk of significance would be. Considering that in the 

15 case of radiologically you have already got a significant 

16 source. There are so many insignificant source coming 

17 from containment the impact would be on your ability to 

18 implement the severance of guidelines, as opposed to 

19 preventing core damage.  

20 The other issue would be and this is one that 

21 could be significant is a question of smoke.  

22 DR. WALLIS: The issue of smoke you don't have a 

23 criteria for you don't have things for smokes.  

24 MR. HAYES: No, no this 19 basically says that 

25 speaks to the ability of the operators to respond to from



136

1 a remote facility. I think it is fair to say that 

2 we don't have anything in the design basis about smoke 

3 because the perception was if that if you had 10CF it 

4 would not. I think that fact that the industry has gone 

5 out proactively to include all the qualitative information 

6 in 9903 about smoke in a lot respects it is a very very 

7 positive step.  

8 DR. SEALE: Actually the fact is that they would 

9 not have needed to consider that at all except for a 

10 desire to maintain the safe control room. Is that true? 

11 I have a question back on the first board. If you have 

12 asked for an integrated test you are going to get an 

13 integrated number and if you go out and then say in 

14 addition to that I want you to identify significant 

15 individual sources that's a whole different kind of test.  

16 Is that not correct. So you are actually asking two 

17 different test regiments.  

18 MR. HAYES: Well not necessary.  

19 DR. SEALE: Okay.  

20 MR. HAYES: Because most of the time if you had 

21 a good contractor and they are doing their work. They 

22 integrated tests they will have walked down the system and 

23 identified potential sources of in-leakage and they will 

24 be testing some in addition to doing the overall 

25 integrated they would also be doing measurements to
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identify the leakage associated with say a 

particular component or two. Now one of the reasons why 

this is staff from an analysis standpoint is only 

interested in the overall number. We believe that if you 

would, we thought it was burden to make people to say 

evaluate every individual component that may be a source 

of leakage.  

DR. SEALE: Well, if that's the case then why 

would it not be satisfactory to then look at the 

individual sources as opposed to periodically re

performing the integrated test. If you contractor was 

good enough in the first place to be able to identify 

these various sources you have got to be able to that in 

the future without the benefit of a full integrated test.  

MR. HAYES: And that's what we propose to 

industry.  

DR. SEALE: Sounds like that's what they are 

proposing to you.  

MR. HAYES: No, no.  

DR. SEALE: What's the difference.  

MR. HAYES: The difference is that very first 

test that they are proposing is a component test. Okay.  

DR. SEALE: It could be.  

MR. HAYES: No that's what they are saying this 

is, you are asking what's the difference between the two
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1 of us. They are proposing that the first 

2 integrated test the first baseline test can be a component 

3 test.  

4 DR. SEALE: Okay.  

5 MR. HAYES: We are saying that the first test 

6 needs to be integrated so you make sure you have 

7 identified your sources then subsequent tests can be 

8 components and we have nothing against component testing.  

9 But we want to make sure that there is a coorilation in 

10 that there has been identification of that particular 

11 sources which is the component being tested is related to 

12 the overall insignificant matter.  

13 MR. TAPLETT: I would like to add another word 

14 about this. I think this particular question is one of 

15 the reasons why we feel that this is the time for us to 

16 move this dialogue into a public comment arena. That is 

17 to, because we have constantly reexamine our role as to 

18 regulator.  

19 As a regulator, we are not generally in the 

20 position of the telling the industry how to accomplish 

21 something like this. We prefer that if the industry can 

22 come forward and show us they've got a method or more than 

23 one and that can meet our requirements. Meet the 

24 requirements of the regulations. So we feel that this is 

25 a good opportunity for us to put something out for public
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1 comment and get public comment back that is of a 

2 substantive form that can demonstrate how the industry can 

3 meet our criteria and what's acceptable and what's not in 

4 terms of testing and so. To have all of that information 

5 available in a way that everyone can focus on and come to 

6 a reasonable decision. Not based on the weight of the 

7 public comments but based on the content of it.  

8 DR. WALLIS: The concern I have is it seems to 

9 me that the responsibilities is moving very much in the 

10 industry direction as it probably always was. It is there 

11 job to do it right.  

12 MR. TAPLETT: Right, exactly.  

13 DR. WALLIS: What I find difficult to grasp is 

14 how you guys really assure yourselves that it is being 

15 done okay. What sort of things you going to measure or 

16 check or that really assure you that it's okay.  

17 MR. TAPLETT: Well you know this is, in a way 

18 that gets to the heart of the way we regulate the entire 

19 industry. We have criteria that have to be met and 

20 throughout everything from ECCSARP to core design to 

21 control habitability and on an on.  

22 Licensees propose acceptable methods for meeting 

23 those criteria. We review them and we decide whether or 

24 not those methods can in fact if implemented properly can 

25 give us reasonable assurance that that's being met. After
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1 that it is up to the licensee to do it correctly 

2 and it is up to our inspection program to periodically 

3 assess.  

4 DR. WALLIS: I guess I am concerned the 

5 methods might be so site specific and so very variable and 

6 so difficult to grasp and then to follow and criticize 

7 that you wouldn't really know when you looked at all of 

8 this stuff how to review it.  

9 MR. HAYES: I think that's one of the reasons 

10 why we believe that there needs to be a technical 

11 specification. In our meeting on the October 25 with the 

12 industry, we proposed to them a sample technical 

13 specification. For example; we put forth to them in 

14 October was in the existing improved technical 

15 specification there is a surveillance or action item that 

16 allows the control room to be out of service for 24 hours.  

17 What we propose to the industry was 14 days for the 

18 control room to be if you will inoperable. Okay.  

19 We also proposed to the industry that the 

20 existing surveillance requirements associated with Delta 

21 "P" be changed so that the integrity is a demonstration of 

22 a desirable unfiltered in-leakage value. Whatever that is 

23 for the particular facility and that value be demonstrated 

24 with a control room having the ability integrity program 

25 which would be in section 5 of the technical
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1 specifications. That particular program would 

2 identify the particular test and will as a criteria etc.  

3 We thought that that would be a way where you 

4 could assure performance and after all we are in 

5 performance base world and we thought that that's the 

6 proof in the pudding.  

7 Now in terms of the frequency of those 

8 particular tests, you know right now, we don't have any 

9 data, you know, other than the people who have done the 

10 tracer gas test. We don't have any follow-up data. You 

11 know, if we go down this path for example and 6 years 

12 later we find that say we have been doing the test every 2 

13 years or 3 years and then based upon performance that we 

14 can make this 5 years. Than that is what we should do.  

15 I think it is similar to the program which 

16 existed with respects to testing and containment. Before 

17 the NRC moved to accept the industry's position. The 

18 industry had a lot of data. At this point and time we 

19 don't a similar amount of data. Let me get back here for 

20 just a couple other items. We talked about the removal 

21 conservatism. I think that is very important. This is 

22 not a situation where the staff says, hey, we are going to 

23 get rid of 50 and you give us 50. You know this is not 

24 the way, this is not a bartering.  

25 The thing is the staff has to give a 100 and
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1 that's fine if that's the appropriate thing to do.  

2 That's the intent. At the same token, you must recognize 

3 that's there are certain non-conservatisms that you may 

4 have in your analysis that the staff believes you need to 

5 take account for.  

6 An example is iodine spiking. You have some 

7 licensees who have not incorporated iodine spiking into 

8 their assets and evaluations. It is a real phenomenon.  

9 You know, in the same token you see industry say, hey, we 

10 should cut off iodine spiking at the end of three or four 

11 hours depending upon the accident and you have got some 

12 people saying that iodine spiking doesn't exist. We are 

13 hiding behind our licensing basis. Well we think that's 

14 inappropriate.  

15 You know, we are going to weigh these fairly.  

16 We don't care if we give up a 100 and you give up 2 or you 

17 give up a 100 and we give up 2. The thing is what do you 

18 do in the year 2000 based upon the information.  

19 DR. WALLIS: Giving up is irrelevant. What 

20 matters is that we are doing the right thing.  

21 MR. HAYES: It is.  

22 DR. SEALE: I think the iodine spiking issues 

23 are a little more difficult. I have seen the data base 

24 and it's quite diverse.  

25 DR. KRESS: It is, it's hard to
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1 DR. SEALE: Spread out.  

2 MR. HAYES: But you agree that it exists.  

3 DR. SEALE: Yes it exists.  

4 MR. HAYES: That's the problem that we have for 

5 certain plants.  

6 DR. SEALE: But to pick at to argue between 325 

7 and 500 when you look at the shot down pattern of data 

8 makes me scratch my head.  

9 DR. KRESS: That makes me do the same thing.  

10 MR. HAYES: Understand, I think there have been 

11 some confusion that I overheard with respect to discussion 

12 of the 335 and the 500. I think part of that confusion is 

13 because of previous discussions on the steam generator 

14 rule and the differing professional opinion.  

15 Understand that the 335 is associated with a 

16 steam generator ruptures and the value we are talking 

17 about. We are talking about the 335 being at the textbook 

18 value of typically one microcurie per gram. You are 

19 absolutely right if you go down to 10 minus 2 to 10 minus 

20 4 the spiking factor changes. But the values that we are 

21 doing these assessments for the most part are usually at 

22 one microcurrie. Where some people, in fact, Dr. Adams 

23 would argue the value of 335 is too conservative.  

24 DR. SEALE: I think when you get down to those 

25 low concentrations the certainty overwhelms the actual
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1 number so that that when you are dividing them out 

2 you get strange answer.  

3 DR. KRESS: So when you apply this 335 you apply 

4 to the 1 microcurrie to the 

5 DR. SEALE: Why is that appropriate? You know 

6 licensee can change to lower that maximum concentration 

7 and I would presume apply the spiking factor to the new 

8 lower value.  

9 MR. HAYES: That's correct. We don't get an 

10 overwhelming amount of solicitation to lower that value.  

11 I mean it's a licensee's call but we really don't give 

12 that do you really prefer not to.  

13 DR. SEALE: Well there is becoming more and more 

14 reasons -

15 DR. KRESS: In order not to have to plug the 

16 tubes.  

17 MR. HAYES: You are right for alternate repair 

18 criteria it's a whole new philosophy then we know. But if 

19 they don't have to repair, the alternative repair 

20 criteria. There is not interest to change that number at 

21 this point.  

22 DR. SEALE: On the other hand, fuel integrity 

23 over last 10 or 15 years has been really good. And so 

24 that is very over conservative to continue to apply the 

25 microcurie. That's the licensees decision.
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1 DR. KRESS: These spiking factors that 

2 apply to iodine released outside of containment and when 

3 you use the TIV source term or the alternate source term 

4 that's released in the containment and it is ameliorated 

5 by the processes of the small leak rate. So I would guess 

6 that it's hard to which one of those would be your 

7 limiting accident. We would have to do them both and see 

8 I guess.  

9 MR. HAYES: Dr. Kress you mentioned the most 

10 design based on accident. We have got experiences where 

11 licensees have not picked the appropriate building design 

12 basis it will allow licensees go back and say make sure 

13 that you have got the 

14 DR. WALLIS: How expensive is it to. All of 

15 these analysis and all these accidents all of which are 

16 not official seems extraordinarily complicated way of 

17 deciding whether or not you should have a leaky 

18 controller. It much simpler to have a good test and say 

19 here is a number measure and that it. Piles of paper 

20 decide whether or not a controller is leaky or not or not 

21 leaky enough.  

22 MR. HAYES: I belong to that same choir. I 

23 agree with you. I think a lot of money and a lot paper 

24 has been spent trying to 

25 DR. WALLIS: And after it is all done is the
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1 public any safer? 

2 MR. HAYES: I think the proof of the pudding is 

3 the integrity of the control room.  

4 DR. WALLIS: No but there certainly has to be 

5 some measure whether all this stuff is worth while. There 

6 has got to be some measure. But maybe one could make just 

7 a analysis or something and fix something that's easy to 

8 administer. Everything seems to arguable. You disagree 

9 with they go and make more piles of paper.  

10 MR. HAYES: I think we are reaching a point 

11 where if you will, a decision has to be made by the staff.  

12 DR. WALLIS: But they are going to make 

13 decisions in the future too aren't you. I mean if there 

14 is something of issue they are going to come in with piles 

15 of paper and someone's got to go through it and figure out 

16 if this reasonable case or not and it all goes back to 

17 these complicated analyses of accidents.  

18 MR. HAYES: That's correct but you know that's 

19 not just the control room having ability that's any other 

20 item they wish to pursue.  

21 DR. WALLIS: Then again some CDF values or 

22 anything when it is all done I wonder what's the measure 

23 of safety achieved by all of this effort.  

24 DR. SEALE: Well CDF doesn't, isn't even 

25 involved. We are talking about years to protection of the
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1 operator. CDF is probably.  

2 DR. WALLIS: They are protecting the operator so 

3 that the operator can control the pile. You don't really 

4 just.  

5 DR. SEALE: Yeah but in order to get to 

6 condition something's already happened.  

7 DR. KRESS: Toxic.  

8 DR. SEALE: And other than toxic gas what 

9 happens to the operator sort of latent. You think you are 

10 going to solve the plant problem or not and on the other 

11 hand you may have gotten pretty size thyroid medicine in 

12 the process.  

13 DR. KRESS: Like we had said I think it impacts 

14 whether you can do this severe accident management in 

15 terms of risk.  

16 DR. WALLIS: So that's where the public will 

17 come in. I don't whether the public is concerned about 

18 how many dollars you spend.  

19 DR. SEALE: The operator won't care. But that's 

20 not NRC, but I guess the NRC does do it some.  

21 DR. SEALE: The utilities have done an awful lot 

22 of work and grasps some up until now very uncomfortable 

23 questions to make the changes they have made. To make 

24 these proposals. It strikes me that you are compared to 

25 some of the other things we have seen you are sort of
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1 maybe in the third lap of the mile or something 

2 like that. There needs to be some more things thrashed 

3 out. But there is apparently an evident fairly evident 

4 commitment to go ahead and resolve this issue.  

5 DR. WALLIS: Well the concern I have is that 

6 it's the third lap of the race and we are not quite sure 

7 where it ends.  

8 DR. SEALE: Well it ends when they come up with 

9 a set of criteria that's going to allow them to agree that 

10 this issue now not in the very horrible state of no one 

11 being able meet their original design commitments or what 

12 the levels where.  

13 DR. KRESS: Are you through with the 

14 DR. WALLIS: Yeah that seems to be a somewhat 

15 tenuous one. Because they are asking for a lot of 

16 qualitative measures.  

17 MR. HAYES: Well with respect to smoke and toxic 

18 gas. I think one needs to step back and say okay. What 

19 the trace of gas test did was that they identified an 

20 issue with respect to envelope integrity. So the question 

21 becomes how does that effect your analysis with respect to 

22 smoke and toxic gas. In the case of toxic gas, their 

23 proposal to reassess sources that something that's not 

24 done, you know, in performing an evaluation that's, I 

25 think the staff finds that acceptable. Okay.
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1 With respect to smoke, it's an 

2 interesting issue because if you look at GBC 19 and in 

3 essence you paraphrased what GBC19 requires. One of its 

4 aspects is that you be able to maintain a reactor for the 

5 main control room or the rural shut down locations.  

6 DR. KRESS: This toxic gas is that a problem 

7 with unfiltered air or is it? 

8 MR. HAYES: Yes. Because what happens is, I 

9 think you brought this up earlier. What do we do, we have 

10 pressurization. You know we have toxic gas and in all the 

11 plants that I am aware of with respect to toxic gas they 

12 either, they isolate the control room so they do some 

13 recirculation.  

14 DR. KRESS: Recirculation -

15 MR. HAYES: Or in some cases, very few, but some 

16 cases they go to bottled air system. A couple of examples 

17 I think are Beaver Valley and Waterfront.  

18 MR. HAYES: It is still the unfiltered component 

19 that you are concerned about. The question that the staff 

20 has been dealing with with respect to industry is that we 

21 believe licensees need to address. Is there a potential 

22 for fire external to the control room to have it and it's 

23 by-products such that it takes away the remote shut down 

24 locations and the control room. We believe that is very 

25 plant specific.
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1 DR. SEALE: Yeah.  

2 MR. HAYES: If you do identify that the way in 

3 which you handled it, it may be you need realigned 

4 ventilation systems, you know. Who knows. I don't think, 

5 I think it's a fair statement to say, ask the extent of 

6 what that problem might be -- we don't know.  

7 MR. HAYES: That the process that they outlined 

8 in 9903 seems to address that. They recognize that's what 

9 the problem is. The issue with technical specifications 

10 is understand that we have two aspects of control room 

11 accountability.  

12 One aspect is the control room ventilation 

13 system itself and the other is the integrity. We have 

14 addressed control room ventilations. We have done a 

15 pretty good job of that. Because you have addressed that 

16 doesn't mean that you have integrity. We have seen that.  

17 Basically, what we are trying to do is address 

18 the integrity. Okay. For those plans that the 

19 surveillance requirement associated with DeltaP, that's a 

20 replacement. But there are plants which operate in the 

21 neutral mode. They don't have such a specification.  

22 DR. WALLIS: Can I ask you about inspectors? Do 

23 inspectors go into control rooms and so on don't they get 

24 the impression that it's leaky? What are they supposed to 

25 do?
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1 MR. HAYES: Well, if they have suspicion 

2 that it is leaky they are supposed to raise that issue 

3 with the licensee.  

4 DR. KRESS: I don't know where they would find 

5 that.  

6 DR. SEALE: Well it is so difficult, it puts 

7 them in a difficult position.  

8 DR. WALLIS: the only way an inspector would be 

9 able to tell is if a seal blew out or some place there.  

10 DR. SEALE: Well yeah you see at least my 

11 experience has been that you can either smell taste or 

12 see.  

13 DR. WALLIS: But smell would smell like. So 

14 he's in there and he smells smoke and turns it is some 

15 kind of smoke drifting over the plant from 10 miles a way 

16 or something. It's that sort of just random occurrence 

17 that might make some someone inspector suspect that it is 

18 a leaky control room.  

19 DR. SEALE: Well. during normal operations, you 

20 are pulling outside air.  

21 DR. WALLIS: You are too.  

22 DR. SEALE: So now otherwise sooner or later 

23 their would be no oxygen. It's leaking to its maximum 

24 during normal operation it doesn't isolate until the ice.  

25 DR. WALLIS: I am just raising the question of
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1 what how this interfaces with the inspection.  

2 DR. SEALE: Well you have a capesetic system 

3 that is one that leaks out irrequirements and then you 

4 begin to degrade the seals and so forth. Is there a 

5 perceptible difference in the sounds of what happens when 

6 you move doors or when you close doors and things like 

7 that do you feel a pressure difference in your ears if 

8 you, you cannot feel a half an inch of water.  

9 DR. KRESS: You can.  

10 DR. SEALE: You can feel it.  

11 DR. WALLIS: When you trying to open the door 

12 you probably can.  

13 OHN HAYES: The only example that I ever 

14 experience is we did some testing in the 85 and unit 1.  

15 That was a very small control room, and when you opened 

16 the door it would sound like a Midwest wind in the 

17 wintertime and we didn't know what it was. But we did 

18 flow balances and found that they were getting sources of 

19 air from other locations.  

20 When we the eventually checked the system out, 

21 what happened was adjacent to the control room was like a 

22 lunch area for the operators and a restroom. Above the 

23 false ceiling is a wall that, all kinds of holes, and what 

24 you heard was equalization pressures between the two areas 

25 when the door was opened. So unless you had something
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1 like that, it's probably not likely. For example, 

2 those that had 4,000 cfm, I don't think that they 

3 identified that.  

4 DR. SEALE: I guess that's one of the reasons 

5 why the bathrooms and kitchens aren't in the control room, 

6 because of the ventilation.  

7 DR. KRESS: Okay. Where we stand right now -

8 the industry is going to complete ND19903, and we are 

9 going to provide to the industry our comments, our overall 

10 comments on 9903. The NRC is going to issue, then draft, 

11 regulatory guidance, and our intent is to resolve the 

12 various issues associated with control room habitability 

13 through the public comment process. Okay.  

14 DR. KRESS: What possibility is for your 

15 regulatory guidance is to endorse 9903, with potential 

16 changes? 

17 MR. HAYES: That was the original intent. But I 

18 think that that is no longer the original intent. That 

19 was one of the potential outcomes of this effort, was for 

20 us to be able to endorse in its entirety or some portion 

21 of this.  

22 MR. TAPLETT: Let me say a word about that. I 

23 think that what, the realization we came to was that 9903 

24 was not a regulatory document. It is a technical 

25 document. And so I think it's a document that can and
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1 should be referenced. There is a lot of 

2 information in 9903 that should be referenced in whatever 

3 regulatory guidance be put out because of, without 9903 

4 there's really nothing that a licensee who hasn't been 

5 participating in a task force would know what to use for 

6 guidance, because certainly the NRC is not going to 

7 produce anything separate from 9903. But the realization 

8 was that unlike the NEI documents that have been endorsed 

9 in the past, this is nearly a 200-page document full of 

10 technical information regarding source terms of -- values 

11 and testing, and testing standards and maintenance and 

12 operation of facilities and qualitative and quantitative 

13 guidance.  

14 As you have noticed, I think what we are going 

15 to have to do in some sort of regulatory guide is to pick 

16 out the key regulatory, key questions. What is it that 

17 the NRC -- again, in our own rules and regulations, what 

18 is it that's our business, as opposed to what is it that's 

19 the discretion of the industry under Appendix B and under 

20 other guidance general guidance out there? And, apply 

21 those key questions into a regulatory guide, and put that 

22 out for public comment with requests for public comment in 

23 the areas that we still regard as being not necessarily 

24 areas of disagreement, but areas that are still an issue 

25 where opponent comment could be useful to us.
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1 The other reason we want to go this way 

2 is that we find that a lot of the areas where we still 

3 need to find resolution are not areas that fall within 

4 9903 itself.  

5 For instance, the question of whether or not you 

6 need a surveillance requirement is not a 9903 issue. The 

7 question of whether or not licensees can continue to use 

8 their design basis is really more of a policy issue rather 

9 than a technical issue. So that's the reason we are going 

10 the way we are going.  

11 There is nothing negative about, there is 

12 nothing -- we feel that 9903 has been a big success and 

13 that's taken a long way and that this is next logical 

14 step.  

15 DR. WALLIS: My impression is that it has taken 

16 us a long way, perhaps a good document. The question I 

17 have is, really, I am more puzzled about what NRC is going 

18 to do.  

19 The way I feel about it is, if you get the NRC 

20 document three or four issues, then you have done a very 

21 good job.  

22 DR. WALLIS: We will allow this on the agenda of 

23 the December meeting for the full committee, and we only 

24 have about an hour and half on the clock. And we need to 

25 make some decisions on what ought to be presented. I am
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1 proposing that staff pretty much present what they 

2 presented today in total, maybe expanding a little bit 

3 more on the side that we talked about, the remaining 

4 discussion areas, and what their approach is going to be 

5 from there. I suspect that's like 20 minutes to half an 

6 hour.  

7 So the remaining time ought to go to industry, 

8 and I would suggest that the industry, looking at the 

9 sides, focus on figure 1 as a way to tell us what their 

10 NDI process is, and then maybe tell us, the full committee 

11 what component testing consists of and your reasons for 

12 believing that it is a viable way to go for the initial 

13 testing.  

14 Maybe tell us what the differences between 

15 periodic investments versus periodic testing. Give us a 

16 little something on the qualitative approach for the smoke 

17 and filtration -- what it consists of and why you believe 

18 in-leakage should not be a technical specification, and 

19 maybe a little bit on the analysis improvements. Maybe 

20 some words in there about iodine spiking and meteorology 

21 and a 1OR ARCON 96. Do you think that ought to do it? 

22 That's a lot.  

23 DR. KRESS: Yeah. I would hope they could 

24 condense and focus on those issues and not -

25 DR. WALLIS: Well if you get too much into the
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1 analysis, we'll spend too much time.  

2 DR. KRESS: Well, that's what we have to be 

3 careful with; we could waste a lot of time. Does that 

4 seem appropriate to you guys? 

5 MR. COZENS: We'll see what we can do to 

6 condense it down a one-hour presentation.  

7 DR. KRESS: It's not an hour presentation; it's 

8 an hour presentation plus discussing our comments.  

9 DR. WALLIS: Plus the interruptions for all the 

10 ACRS members who weren't here today.  

11 DR. BOEHNERT: You are going to give about a 

12 five-minute opening or something.  

13 DR. KRESS: With that, I would like to thank the 

14 and the task force were very helpful to us, and would like 

15 to take a step with their comments.  

16 And at this time, I will recess this particular 

17 subcommittee meeting for lunch. We need to be back here 

18 according to the agenda 1:30. So we have a little extra 

19 time for once.  

20 [OFF THE RECORD 12:20 P.M.] 

21
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1 AFTERNOON S E S S I ON 

2 [ON THE RECORD 1:30 P.M.] 

3 DR. KRESS: We are now back in session for the 

4 Subcommittee Meeting of the Severe Accident Management 

5 Subcommittee. And in this half of the subcommittee 

6 meeting, we are going to let NRC research staff enlighten 

7 us and educate us on what they are doing and why we should 

8 support it.  

9 This is for input, by the way, to our research 

10 report that we are going to come up with at the next 

11 meeting, I guess. This is gathering input, and hopefully 

12 we can get some, get educated here today. So with that, I 

13 will turn it over to you.  

14 MR. ELTAWILA: Thank you. I just spoke with -

15 I don't have any character remarks, but last year I came 

16 in front of you and indicated that our severe accident 

17 capability is below the core limit. And we still agree 

18 that we have not done anything about it, and it's 

19 happening, unfortunately, during a time that the Agency 

20 uses more of the information than they have in the past 

21 ten to twenty years.  

22 The amount of work that this staff is required 

23 to do and the issue that we are dealing with are becoming 

24 increasingly demanding, and if the Agency does not do 

25 something about it immediately, I really would not be in a
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1 good position to meet the Agency's needs in terms 

2 of the risk relation initiative. Because all of it would 

3 require some assessment of severe accident capability.  

4 In front of you, you will see a couple of issues 

5 that I would like to inform, and work that needs to be 

6 done. I would like to apprise you about issues that we 

7 need experimental data on. I am surely pleased to see 

8 Steve Lavee and Mark from NRR here. At least there are 

9 some interests from NRR, more than what has showed at some 

10 of the past meetings.  

11 So given that, I am saying that there is some 

12 hope that we might be able to turn things around, but we 

13 will really need your help. And I think the Agency needs 

14 wisdom and advice on how to proceed in this area. With 

15 that, I will leave it up to Charley to go through he 

16 presentation.  

17 MR. TINKLER: I am Charles Tinkler the Severe 

18 Accident Analysis Branch and, and briefly today, I would 

19 like to talk about the Severe Accidents and Research 

20 Program.  

21 The first general subject I would like to 

22 address are applications of some research that we've been 

23 involved with for the past year, and some potentially new 

24 applications in severe accident research. As mentioned, 

25 we are seeing the application of severe accident research



161

1 insights across a pretty broad spectrum of 

2 activities now, as we generally look at more risk informed 

3 applications of regulation and as we look at the risk 

4 impacts of a member of issues.  

5 I will briefly talk about some of the ongoing 

6 work that relates to the program. I will briefly review 

7 some of the work that we've submitted before the 

8 subcommittee and full committee on severe accident 

9 analysis, talk about some new work related to dry cast 

10 storage that have been granted to MSS, touch on some of 

11 the implications of some accident research to the risk 

12 informed part 50 was literally 5044.  

13 I will also talk about how some of the work that 

14 was originally done under the severe accident and research 

15 program was actually been brought to bare to improve the 

16 regulatory criteria and regulatory analysis for 

17 traditional design basis containment -- I'll talk about 

18 the improvement and consolidations and briefly touch on a 

19 number of our cooperative experimental research programs, 

20 the OACD lower head program that's at laboratories, the 

21 testing program in France, the OACD RASPLAV/MASCA programs 

22 that are conducted in Russia, and the programs that is a 

23 very [inaudible] program that is conducted at Oregon 

24 National Laboratories.  

25 DR. KRESS: These are the cooperative
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1 experimental research programs that we participate 

2 in.  

3 Now, we have access to other experimental 

4 research through the Cooperative Severe Accident Research 

5 Program, the bilateral agreements. Those are not programs 

6 for which we provide funding as a separate part, but we 

7 have access to the obviously other programs. But I was 

8 just going to specifically address those that we 

9 participate in as a separate part. Briefly, I'll talk 

10 about some of the high burn up fuel research that's -

11 DR. KRESS: If and when we talk about these, 

12 then research. Should we make the differentiation in the 

13 sense that these are things that come out of your budget 

14 and funding and the other or not? 

15 DR. SEALE: Well, all of these come out of our 

16 budge with exception of PHEBUS, which -- and actually 

17 MASCA is already paid for. Now, I'll talk about it in 

18 more detail. There is a proposed extension of the MASCA 

19 program through the OECD, and then, if that is accepted 

20 and we elect to participate, then we would have to fund 

21 it. We would have our portion of the funding. But the 

22 ongoing MASCA program and the OSCD program are funded out 

23 of budge. The others do not at this point receive any 

24 funding from us.  

25 DR. SEALE: Well the amoxide burn up is an
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1 industry program at this point.  

2 Yes, yes. These programs I have listed here are 

3 in the context of severe accident research, those which we 

4 are participating in as a member.  

5 FARAUK ELTAWILA: You indicated that the mox and 

6 high burn-off fuel are industry program. It is a -

7 unfortunately, I am going to try to explain it here. In 

8 our task industry is to provide them with data unless they 

9 have an application for review. NRR does not have that 

10 application, so the industry is under no obligation 

11 whatsoever to go MASCA search and they are holding off 

12 until they see what is going on. So that's why we are 

13 initiating our own research program because we really 

14 don't know what the industry have.  

15 We cannot have, interact with the industry at 

16 this stage regarding MASCA. Same thing with high burn-off 

17 fuel. High burn-off fuel -- Charles is focusing here 

18 again on the severe accident portion of it. But unless 

19 the industry requests an extension, it is under no 

20 obligation, and NRR cannot ask them for any information 

21 regarding high burn-off fuel.  

22 DR. SEALE: You know, one of these days, these 

23 guys are going to have to hit home. When that happens -

24 and you are not in a position to respond one way or the 

25 other -- exactly who are they going to go to? The IAEA



164

1 for these things.  

2 MR. ELTAWILA: You have been seeing the press 

3 releases; by controlled situations we are going, doing all 

4 of this stuff and we are sitting here. We cannot even 

5 respond to them on a technical basis.  

6 Lastly I'll talk briefly about a new initiative 

7 to undertake a review of the -- is that a something that 

8 is need or? 

9 MR. TINKLER: Well this is something that's been 

10 under discussion between the NRC and industry for some 

11 time, negotiations as to the scope of review, and what 

12 form the review would take, and the nature of the review.  

13 At this point, it's a cooperative -- my description is, it 

14 is a cooperative collaborative affair between RAS and NRR 

15 and NEI. That's the best I could describe it. No one is 

16 compelled to participate in this thing at this point.  

17 DR. KRESS: And the idea is that submittals come 

18 in that require PIA of a level, full Level 2, for example.  

19 Then it would probably based on that, then you guys would 

20 have to approve the PIA or something.  

21 SPEAKER: I think that's at least a large part 

22 of it. But it is also true that, I think that NRC more 

23 and more submittals using that for wide range -

24 DR. KRESS: -- textbook changes of DBA analysis.  

25 DR. SEALE: Well, it's not a technical number,
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1 but it's certain in the gains that influence these 

2 kinds of decisions; it's an important number. How many 

3 applications or requests for reviews and so forth have you 

4 gotten in the last year, which relied on math as a tool in 

5 the analysis that they threw at you? More than a few, I 

6 bet you. And you ought to have that number to choke 

7 somebody with.  

8 MR. TINKLER: I think it's been used to support 

9 license applications or, as I said, some deviation of 

10 analysis or containments. I think its been used for EQ, 

11 and I think its been used to support things like the 

12 electro-sleeve review, the A & 0 applications. A lot of 

13 the attention has focused on the steam generated, because 

14 it has been an area with a perception of uncertainty and 

15 maybe high uncertainty that bares all the risk number. So 

16 there has been a lot of interest from the prospects, but 

17 also I don't want to discount that I think NRC has a 

18 greater number of applications that are based on that.  

19 DR. SEALE: I think you need to be able to cite 

20 that in a quantitative way. It would help make the point 

21 that it's got be part of your arsenal.  

22 MR. TINKLER: That is one of the issues that has 

23 complicated identifying the scope of review. The 

24 subcommittee, I think, is pretty well aware that the 

25 revised term was largely a product of severe accident
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1 research. The source is broken down into phases 

2 and only a portion of the revised source term is used for 

3 the DBA calculations. But it's a big part of it, and this 

4 revised source term is a substantial improvement over the 

5 old TID 14844. And this revised source term provides for 

6 both safety improvements as well as unnecessary burden 

7 reduction. It's just a better regulatory basis all the 

8 way around.  

9 To support the implementation of the revised 

10 source term, the RADTRAD code was developed. And this 

11 also took insights from severe accident research on 

12 aerosol deposition both natural deposition mechanisms as 

13 well as deposition due to injury and safety feature 

14 systems. Like sprays and suppression pulls.  

15 This code incorporates simplified but improved 

16 models that were calculated in aerosol depositions.  

17 Aerosol Deposition is important, more important now 

18 because they revised source term is primarily an aerosol 

19 source term. We just released the latest version of 

20 RADTRAD 3.02 and in August. This code is very popular 

21 with industry; we have had a large number of requests.  

22 DR. KRESS: If I were Dan Powers would I have to 

23 excuse myself? 

24 MR. TINKLER: You would. The simplified models 

25 for aerosol deposition you look at the size of new and it



167

1 don't look all that simplified but yes. Dr.  

2 Powers was, those were his models that he developed from 

3 looking at characteristic reactor container calculations 

4 and looking at deposition rates for gravitational settling 

5 as well as recessing. We are kind of coming up with 

6 composite deposition settling velocity for a variety of 

7 conditions.  

8 DR. KRESS: I think those are good bottles. I 

9 put them in IEA this came out recently. Does that also 

10 include suppression proof models.  

11 MR. TINKLER: Yes is does. There are 

12 suppression proof models in the code.  

13 DR. SEALE: I think in your slide here you ought 

14 to make the point that both the steam, water and air 

15 oxidation of the fuel are aspects of influence the source 

16 term. And their aspects of the kinds of, well they are 

17 the kind of questions that differentiation that you are 

18 being called upon to make as you look at these different 

19 areas of concern. Whether it is speck fuel pools or 

20 severe accidents or whatever.  

21 MR. TINKLER: I have that point on another view 

22 graph, explicitly.  

23 DR. KRESS: Probably doesn't belong in this view 

24 graph.  

25 CHRLES TINKLER: No, because this is really the
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1 early in vessel phase of reactor accidents.  

2 DR. SEALE: Well you said dry cast.  

3 MR. TINKLER: Only because the code itself, 

4 okay, we developed this code for reactor applications but 

5 you will hear that we used it for a dry cast calculation 

6 MNSS. And it could be modified to make it more easily 

7 used for dry cast calculations and we think MNSS, we know 

8 MNSS has interest in this. It expressed an interest in 

9 this. Because of the way they do the calculation now, is 

10 really quite simplified because they take no credit for 

11 aerosol deposition basically.  

12 So, if all of your source numbers is aerosol and 

13 you don't take any credit for that you are not going to 

14 get much litigation of the release.  

15 DR. KRESS: Did you guys develop that in house? 

16 MR. TINKLER: No. The RADTRAD code was 

17 developed at [inaudible] National Laboratories. We have 

18 staff in house working closely with them to improve these 

19 later versions of it. I don't know if you met Chester 

20 Kingridge yesterday or not in some of the presentations.  

21 Chester was involved in a lot of the RADTRAD models and 

22 Jason was recently, Jason Schaperow has been involved with 

23 some of the modifications to the RADTRAD code. But, at 

24 this point, most of, the RADTRAD code was developed the 

25 same day of, future modifications of the code we may do a
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1 few commercial contracts because basic framework 

2 for the code is fairly straight forward. So at this point 

3 we are talking about relatively minor changes to be good.  

4 With the possible exception of some of these extensions to 

5 other technologies. Actually I think we are talking some, 

6 seriously contemplating some additional training for 

7 internally, for ourselves and NRR staff as well. Because 

8 there is a fair amount of interest in this. The 

9 subcommittee, I think, has heard about the issue of DBR2 

10 so I won't spend too much time on this. But this is 

11 basically, it stems from the concern that when certain 

12 severe accident scenarios, a subset of the traditional 

13 station blackout type scenario, where the steam generators 

14 boil dry and a relief valve on one of the steam generators 

15 sticks open. So you not only have a potential for high 

16 temperature gas to circulate, high temperature vapor 

17 circulate through the steam generator but you have a 

18 larger than normal Delta "P" across the steam generator 

19 tubes. We use SCDAPRELAP.  

20 DR. KRESS: We heard yesterday of some really 

21 interesting looking CFD code calculations of the same 

22 thing. Are you planning on revisiting this issue when 

23 those get completed.  

24 MR. TINKLER: Well those CFD calculations are 

25 all part of this new initiative that we have undertaken as
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1 a result of receiving the letter on this earlier 

2 this year. The user need letter was really focused on a 

3 number of activities but the area I am going to talk about 

4 is a refinement of the characterization of thermal 

5 hydraulic battery conditions for predicting tube failure.  

6 The CFD analysis is an integral part of that. It is not 

7 just something we are just doing for the sake of improving 

8 our little technology. Although we are. But it is meant 

9 to fit into this tangible product that we use to address 

10 uncertainty in steam generator to performance. I would 

11 point out that we are part of this user need. The 

12 division of engineering is also doing testing on 

13 components looking at possibly running tests on some of 

14 the other components in the system like a surge line or, I 

15 don't want to say a hot leg but they are looking at the 

16 likelihood that other components will fail because 

17 normally we assume a lot of the flaws are in the tubes.  

18 Well, there is reason to believe that there might be some 

19 flaws in components as well so they are taking a closer 

20 look at the other components as well as testing of those 

21 other components.  

22 DR. SEALE: But your effort in this area is 

23 covered by user need. Isn't it? 

24 MR. ELTAWILA: Charley you might want to add 

25 does it seem to go program?
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1 MR. TINKLER: Yes, yes. The have also 

2 asked us to take another look at the construction of the 

3 vent trees to make sure that we are properly recreating 

4 operator action. To either cool down or refill steam 

5 generator or isolate it if you can. So, we are looking 

6 all three phases, the event trees, the emission events.  

7 Especially the likelihood for operator action looking at 

8 emergency procedures. A better definition of the thermal 

9 hydraulic boundary conditions for assessing creep rupture 

10 of the tubes. As well as, looking at failure mechanisms 

11 at other components. You have seen all of this though. I 

12 am going to skip over a couple of these view graphs. But 

13 just briefly mention again that there has been a lot of 

14 focus on the mixing and this is in part why we sought to 

15 bring CFD tools into this calculation. A lot of problems, 

16 a lot of them, involve calculation in mixing. That is one 

17 more challenging kinds of calculations.  

18 DR. KRESS: Yeah.  

19 MR. TINKLER: That's why we want to use them.  

20 So at this point. We don't have any reason to believe that 

21 mixing the plenum isn't good. But there are some other 

22 details. What came up on NAO, well what if hot leg 

23 doesn't come in down towards the bottom, what if it comes 

24 in a little higher. In some plants they come in a little 

25 higher. Well, the opportunity to mix if you come in here
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1 instead of down here. You are closer to the tube 

2 shank, you have less opportunity for a full mixing. So we 

3 hope that we can look at those kinds of things in more 

4 detail. Now the first time I have to shoot it will be 

5 enough for us to calculate temperature grades across 3,000 

6 tubes without looking at all other kinds of sensitivities.  

7 But, it is the kind of thing that safety tools will 

8 provide additional.  

9 DR. WALLIS: I don't think you have a basis for 

10 thinking it's going to be good mixing. I mean these try 

11 to find flow don't like to mix at all. That cold water is 

12 going to want to be right down at the bottom of the steam 

13 generator pond pretty quickly.  

14 MR. TINKLER: Well this is all vapor. We are 

15 just distinguishing.  

16 DR. WALLIS: Well it doesn't mean it's a fluid.  

17 MR. TINKLER: I understand. I understand, but I 

18 just distinguish between very hot vapor and 

19 DR. WALLIS: I guess I have already said water.  

20 It could be gases. The same as the other thing.  

21 MR. TINKLER: Well, we are saying that because 

22 the evidence of the available test suggest that the mixing 

23 is 

24 DR. WALLIS: Okay. So you do have some 

25 evidence. That would be good.
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1 MR. TINKLER: We have the 1/7 scale test 

2 that were conducted by Westinghouse or EPRE and the 

3 industry. It is strong evidence of good mixing. Now the 

4 problem is so long as you are interpolating within the 

5 conditions of the test you feel pretty good. Now when you 

6 start extrapolating beyond the conditions of the tests, 

7 then you start wondering because one of the issues that 

8 was raised in the EPO among other places is what if there 

9 is two leakage from up tube or a collection of tubes.  

10 Well in one sense one test tube leakage and the influence 

11 is tube leakage on mixing Intel plenum. Because try to 

12 imagine you have a tube bundle that 3,000 tubes and one of 

13 them is drawing a lot more flow than the other 2,999. How 

14 does that influence mixing in this region? The safety 

15 code would provide a mechanism to address that. I include 

16 a number of plots just to give you all a look at what I 

17 characteristic transient looks like and the delta P 

18 between the primary and secondary side and the fact that 

19 one of the reasons this problem is severe is because more 

20 of a steam generators is soon to be pressurized. If the 

21 steam generator relieve valve doesn't stick open the of 

22 the tube is much less severe. I mean we have done these 

23 kinds of calculations and it's a depressurizing the steam 

24 generator increases the delta p it also decreases heat 

25 sink available. Just by having a lower pressure on the
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1 secondary side. And this shows the, normally the 

2 kinds of temperatures around the lube around for the 

3 calculations. The hot vapor flow from the top of the hot 

4 leg is about 50 million degrees Kelvin. That's all she 

5 wrote. You don't even need to do a lot of calculations at 

6 that point. It requires mixing of this hot vapor from the 

7 top of the hot leg with the turn flow coming back through 

8 the steam tubes it is about 775 degrees Kelvin. That's 

9 what you need to have happen. You need efficient mixing 

10 from this. Because if you think you are going to unmixed 

11 flow into this steam tubes that's well beyond their creak 

12 rupture.  

13 DR. WALLIS: How does this, how does this hot 

14 gas get up the surge line.  

15 MR. TINKLER: Well what they have seen, and 

16 repeatedly in the number of these test was that when you 

17 create the natural circulation loop in the.  

18 DR. WALLIS: Is it natural circulation in the 

19 surge line or, it is not going anywhere is it? 

20 MR. TINKLER: If this is concurrent rate flow.  

21 DR. WALLIS: There isn't a hole in the top of 

22 pressurizer or anything.  

23 MR. TINKLER: But the pressurizer is going, we 

24 have steam coming through the top of the hot leg 

25 circulating through roughly half the steam generator tubes
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1 and then a colder vapor region.  

2 DR. WALLIS: To get into the search line cold 

3 has to come back down presumably.  

4 MR. TINKLER: Well, let's see. In the search 

5 line, what is drawing flow is the lifting of the 

6 pressurized relief valve.  

7 DR. WALLIS: Okay. So there is flow out.  

8 MR. TINKLER: Intermittent. Can be 

9 intermittent.  

10 DR. WALLIS: That's the question I had really.  

11 MR. TINKLER: Basically, what we have seen is 

12 that some of these systems considerations have to be 

13 influence the calculation as much as some of the 

14 phenomenological issues. This isn't surprising but 

15 phenomenological issues are important as well. The steam 

16 generating mixing tube transfer modeling. Lube seal 

17 clearing is a real big deal because with a clear lube seal 

18 you don't get this return flow through half the steam 

19 generator tubes. It allows you to cool the hot from 

20 rising into the tube.  

21 DR. SEALE: How about our ability to calculate the 

22 lubes seal clearance. You do that with -

23 MR. TINKLER: We do that with SCDPRELAP. We 

24 think we can calculate the lube seal clearing reasonably 

25 well, with the ability to predict which lube seal clears
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1 is quite problematic. Basically the lube seal is 

2 cleared because in certain scenarios that involve leakage, 

3 the pressurizes and the water go flashes. And that's 

4 pretty straight forward kind of calculations.  

5 But in most of the calculations that we do, we 

6 clear a lube seal in a non-depressurized loop, a non

7 faulted loop. That's particularly a problem, because if 

8 we are depressurizing the RCSARP is a lower pressure than 

9 the non-faulted steam generators. So the delta p is the 

10 other way and we cannot buckle the tubes. If you it in a 

11 faulted loop it is a severe condition.  

12 Typically, what we do in the PRA we assign an 

13 equal probability to clearing one loop versus another in 

14 the event. That's the way we generally commence that 

15 issue. We thought that was a reasonable way to go about 

16 it. The sensitivity studies that were done with SCDPRELAP 

17 typically show a variation in peek 2 temperatures of 20 to 

18 50 degrees Kelvin. That's okay for in-flow of tubes 

19 because you are still below the, we calculated a peek 

20 temperature from that represented transient that 950 

21 degrees Kelvin.  

22 So, you add another 50 degrees Kelvin on that, 

23 and you are 1,000. That's still lower than the 

24 temperature in which the tubes fill. Gerry Mescare who 

25 made the presentations from the division of engineering.
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1 When they tested un-fault tubes that are gone, 

2 those tubes failed about 1115. So you still have some 

3 margin. But which, we are just start putting longer and 

4 deeper falls into the tubes and then that margin 

5 evaporates. The evaluation of tube form that starts 

6 interactions, clearly needs a better understanding of the 

7 uncertainty in this calculation.  

8 The confirmation of this uncertainty is under 

9 way. Basically what we are looking at is a more vigorous 

10 consideration of uncertainties calculation for additional 

11 sequence and plant variations and more details model.  

12 This is what is just started. Again in response to the 

13 user need, we are addressing access sequence variations.  

14 We are looking at a variety of variations in the sequence 

15 related to tube leakage, depressurization of different 

16 loops.  

17 Typically we heat-pressurize the pressurizer 

18 loop because in most of our calculations we stick open the 

19 relief value on the loop for which the valve opens first.  

20 Those are, are calculations that have been on the 

21 pressurizer loop. But we are looking for variations on 

22 that. A lot of these calculations that were done for new 

23 81570 were based on surry.  

24 A surry is fairly represented but it is not 

25 representative of all reactors. It has somewhat different
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1 configuration for the surge line. So we are doing 

2 a number of calculations for design. More typical surge 

3 line configuration. We are looking at uncertainty in 

4 mixing.  

5 One of the questions that has come up also is 

6 the issue what is the variation in temperature between 

7 tubes. Because we calculate with a control like an 

8 average temperature. There are reasons why we think that 

9 average temperature we have is slightly bias conservative 

10 average temperature. But it is clear that there is a 

11 potential for variation within the pool.  

12 Now we also argue that the streamlines aren't 

13 fixed. The hottest tube at one moment is not always the 

14 hottest tube. This moves within the tube bundle but the 

15 issue of tube variations is one that needs a little more 

16 attention simply because we generally calculate an 

17 average.  

18 Then there are also uncertainties related to 

19 might influence this calculation. SCDAP/RELAPS will 

20 continue to be used as a principle tool for analysis of 

21 conditions because it is simply much more appropriate for 

22 using a code like that for looking at system issues. The 

23 response to the changes in the scenario or the sequence, 

24 plant design differences.  

25 We think that we can also look at some of the
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1 uncertainty in the plenum with the SCAP/RELAPS 

2 code by looking at going to the experimental data and 

3 constructive more rigorous distributions for some of those 

4 perimeters. We can also use it to look at uncertainty in 

5 key transfer assumptions.  

6 Earlier, it wasn't considered multiple sound 

7 contains variations again we are going to look 

8 constructing distributions for distributions to some 

9 consensus on the amount of variation. I think I have said 

10 everything that is on this viewgraph.  

11 Except for the last plug, which perimeters that 

12 we would vary in a SCDAP/RLAPS calculation. With the 

13 basic mixing fraction that is assumed for the flow 

14 recirculation ratio, this is the ratio of bundle flow to 

15 hot leg flow. Because bundle flow is actually larger than 

16 hot leg flow. It is actually circulating about twice the 

17 rate at which it is coming in from a hot let which works 

18 to your advantage.  

19 Now, that's the way we treat the problem.  

20 Attempts to calculate this ratio and extrapolate that, 

21 that ratio increases at plant scale from the one scale.  

22 So they see a little more benefit. I think they see a 

23 research ratio about 4. It causes the overall inlet 

24 temperatures lower to enter the tube bundle.  

25 The number of tubes carrying flow has been a
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1 pretty important perimeter in our calculations if 

2 we take the same amount of heat and put it in more tubes, 

3 those tubes don't get as hot as they do if we put it in 

4 less tubes. So we typically use fractions of tubes 

5 carrying hot flow of about 50 percent, where we have done 

6 calculations for a variety of percentages.  

7 Hot leg and surge line heat transfer 

8 coefficients are thought to be pretty important. We may 

9 be underestimating the transfer to the hot leg and surge 

10 line in some cases. In higher heat transfer at the 

11 entrance to those regions may produce an earlier failure 

12 of the hot leg and surge line which would be beneficial 

13 with respect to predicting relative failure of the barrier 

14 tubes.  

15 I talked about the tube variations again what we 

16 are thinking about at this point at looking at taking two 

17 paths to look at this tube to tube variation. There is 

18 more to be gained perhaps by looking in detail at the one 

19 set of scale test. To look at the tube to tube variations 

20 to see how you might extrapolate that tube to plant scale.  

21 But it is also likely we would rely on the CFD 

22 calculations, fourth calculations for the inlet, and tube 

23 to tube variations, including the effects of leakage from, 

24 the amount of leakage one flawed tube or leaking tube. We 

25 understand that CFD code will be benchmarking against
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1 experimental data.  

2 Chris Boyd is doing this work in house looking 

3 carefully at the one 7 scale test trying to reconstruct 

4 how some of the fundamental characteristic of those tests 

5 and how they might best be modeled. But it is pretty 

6 clear, and I think, I generally agree that the safety 

7 codes have a greater inner capability for this respect.  

8 A little bit about the problematic status -

9 this work has been started. The work on SCDAPRELAPS at 

10 Idaho, the work was actually started a very few months 

11 ago. We have actually done the baseline calculations with 

12 the design plan working on developing the distributions 

13 and work is to be completed in March.  

14 Chris has made pretty good progress on the CFD 

15 work, looked at a number of ways in which we can simplify 

16 the problem, whether or not we can treat the model, the 

17 whole system, or parts of the system and to what level, 

18 detail and some very preliminary calculations of some 

19 insights as to now simplification we can get away with.  

20 It may not be much we may end up with many, many, many 

21 with this calculation.  

22 DR. KRESS: But does it look like Chris can 

23 handle a lot of grid scales.  

24 MR. TINKLER: Yeah, he can. It would be nice 

25 not to have to model the whole system, but the problem is
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1 then to establish a boundary.  

2 DR. KRESS: That's the hard part.  

3 MR. TINKLER: That's going to be tough, really 

4 tough. That's why sometimes easier to model the whole 

5 thing. Those are the issues that people will wrestle with 

6 when they try to do safety calculations as part of the 

7 system calculations too. So at this point we still have 

8 unbridled optimism.  

9 I am going to switch to the spent fuel analysis.  

10 I included some of this material because it was some 

11 questions in the full committee. If there are not, I will 

12 skip through them.  

13 Basically, lots of research supported the spent

14 fuel pool accident analysis in the severe accident area, 

15 at least in our severe accident area, in three ways 

16 primarily. The Office of Research also supported this 

17 initiative in developing the Seismic Hazard Division of 

18 Engineering had a large role helping to establish what 

19 where appropriate seismic hazard occurs and things like 

20 that. And I think some of our other folks participated in 

21 a review of some of the problemistic work, at least at 

22 some point.  

23 DR. KRESS: At this point just tell us all the 

24 good things that you have done and applications.  

25 MR. TINKLER: Just list the applications.
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1 DR. KRESS: We'll get to that. I am not 

2 hurrying you up; I am enjoying this.  

3 MR. TINKLER: These are research are really 

4 important and tangible benefits of severe accident 

5 research that you.  

6 DR. KRESS: You have to put in prospective how 

7 to valuable this is severe accident research has been. So 

8 it is useful to us. It really is.  

9 MR. TINKLER: The committee had sent a letter 

10 back in April with respect to the draft in their study, 

11 questioned some of the conclusions and allegation 

12 temperature and what is an emission temperature and why do 

13 you care about emission temperature? Is it with steam 

14 with a lower temperature? 

15 So we looked at this whole issue of temperature 

16 criteria. We looked at it from the standpoint of ignition 

17 temperatures and also looked at it from the standpoint of 

18 temperature criteria for failure of the clouding. All 

19 along we are doing CFD analysis to support the effort to 

20 evaluate conductive cooling by airflow. And early on we 

21 were asked to provide some assistance in the consequence 

22 analysis, too.  

23 At one point, we were looking at just basically 

24 updating the B & L calculations to look at longer decay 

25 times. But as a result of reconsideration of we opened
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1 this wide open in the consequence analysis. Then 

2 we simply update the B & L calculations or decay time we 

3 basically adjusted all of those calculations and 

4 established new consequence analysis, a new baseline for 

5 that.  

6 We also looked at a number of issues related to 

7 the evaluation. I wouldn't say that this the 881150 fuel 

8 pools. It is a lot more thorough evaluation than that was 

9 ever been done recently in certain respects.  

10 DR. KRESS: That CFD analysis that didn't 

11 include chemical energy? 

12 MR. TINKLER: No really. Let me.  

13 When industry first did calculations -- Chris 

14 talked about this a little bit I believe yesterday.  

15 CHAIRMAN KRESS: Yes, he did, and we thought it was 

16 very interesting.  

17 MR. TINKLER: But, you know -- and I'm going to 

18 simplify it a lot, and I'm just going to focus on one 

19 area, and I may not get that right.  

20 Industry calculations, a lot of times we're 

21 concerned about what temperature is appropriate for 

22 calculating the heat transfer for what is largely one D

23 flow up through the racks.  

24 CHAIRMAN KRESS: Yes.  

25 MR. TINKLER: Okay. And some people, when they
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1 submitted calculations, assumed that the 

2 temperature entering here is the temperature in the great 

3 outdoors, and some people said, well, you know, maybe it's 

4 something in between that, maybe it's -- maybe not the 

5 temperature entering from the great outdoors because, you 

6 know, that flow is mixed with flows -- gee, what in the 

7 world am I doing here? 

8 [Laughter.] 

9 CHAIRMAN KRESS: Hey, I've got a magic marker 

10 over there you can use.  

11 MR. TINKLER: Yes. Let's try this.  

12 CHAIRMAN KRESS: Do you see that spot on the 

13 screen there? 

14 MR. SEALE: Yes. That's the Tom Kress Memorial 

15 Spot right here.  

16 MR. TINKLER: Well, I got carried away. I 

17 thought this was a blackboard.  

18 CHAIRMAN KRESS: That's exactly what I did.  

19 MR. SEALE: That's what he did.  

20 MR. TINKLER: Okay. Maybe I better keep this up 

21 here.  

22 But the question is what's the proper flow, and 

23 the CAT code is really good for calculating the mixing 

24 above the fuel zone -

25 CHAIRMAN KRESS: I'm really glad you did that,
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1 Charlie. It takes a lot of pressure off me.  

2 MR. SEALE: Misery has company.  

3 [Laughter.] 

4 MR. TINKLER: Well, it's the thin blue line.  

5 [Laughter.] 

6 MR. TINKLER: Something like that.  

7 But an important part of this calculation was 

8 simply to look at issues of mixing, bulk mixing from the 

9 plume coming up out of the fuel with what comes in, and I 

10 think Chris' calculation generally showed that a mean 

11 temperature was pretty close to a temperature for the 

12 downcomer flow.  

13 CHAIRMAN KRESS: Yes. Those were very 

14 interesting calculations. Some real insights could come 

15 out of those, I thought.  

16 MR. TINKLER: And that, you know -- in that 

17 respect, it's less dependent on modeling the chemical 

18 oxidation energy and those kinds of things, because you 

19 get -- in this case, you're focusing on a boundary 

20 condition for one of the systems codes.  

21 But I guess I would say that ultimately, when 

22 you want to calculate the fuel temperatures, you've got to 

23 use a tool, and if you're trying to get close to the edge 

24 of emission and ruthenium, when you're talking 600 degrees 

25 C, and it may be a little less than that, calculations are
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1 getting pretty important.  

2 CHAIRMAN KRESS: It starts to get very important 

3 there.  

4 MR. TINKLER: So if you're doing a calculation 

5 and you're saying, well, I'm not going to model that, 

6 well, if you're actually trying to calculate fuel 

7 temperatures, you're in trouble. You really need to model 

8 all those things.  

9 And then if you're trying to take credit for the 

10 fact that there's not much air or not much oxygen, then 

11 you're going to have to model nitrogen, and that was what 

12 Dr. Powers said.  

13 If you tell me the heat went away because I got 

14 all the oxygen, I'm going to tell you I got nitrogen.  

15 MR. SEALE: Yes.  

16 MR. TINKLER: I got -- 80 percent of that is 

17 nitrogen -

18 CHAIRMAN KRESS: And that's a pretty substantial 

19 resource.  

20 MR. TINKLER: That's good enough.  

21 MR. SEALE: That's pretty good stuff.  

22 MR. TINKLER: That's pretty good stuff, okay? 

23 So, you know, we agree on that point, and -- but 

24 I want to suggest that the CFE code, irrespective of all 

25 that, is perfect for doing that part of the calculation.
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1 CHAIRMAN KRESS: It is. Yes.  

2 MR. TINKLER: Okay. Because it's pretty clear 

3 - CHAIRMAN KRESS: It's about the only way you can 

4 do the whole boundary condition right.  

5 MR. TINKLER: Right, for establishing the flow 

6 into the -

7 CHAIRMAN KRESS: Yes.  

8 MR. TINKLER: -- into the fuel zone region 

9 itself.  

10 CHAIRMAN KRESS: I'm really glad you -

11 MR. TINKLER: You're really glad I did that.  

12 CHAIRMAN KRESS: I am really -

13 MR. SEALE: You don't know.  

14 CHAIRMAN KRESS: You don't know how much that 

15 pleases me.  

16 MR. SEALE: You can't imagine.  

17 MR. TINKLER: Well -

18 CHAIRMAN KRESS: You can't imagine.  

19 MR. TINKLER: Well, the pressure is on. You see 

20 I'm not much of a cleaner.  

21 CHAIRMAN KRESS: Well, the cleaner just makes it 

22 worse. That's why the spot is there.  

23 MR. TINKLER: Well, I included this because 

24 there were some questions about emission, but I presented 

25 this to the subcommittee and the subcommittee is present,
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1 so I'll skip over this.  

2 CHAIRMAN KRESS: Okay. Yes.  

3 MR. TINKLER: I have a little new information on 

4 the consequence assessment.  

5 CHAIRMAN KRESS: Oh. Good.  

6 MR. TINKLER: Okay. Basically, the consequence 

7 assessment looked at a number of issues related to the 

8 source term and release fractions. We looked at the 

9 ruthenium release fractions, we looked at issues 

10 associated with the cesium release, fuel fines, which are 

11 actually pretty important to this calculation when you 

12 start assuming Chernobyl-like fuel fines.  

13 CHAIRMAN KRESS: You can thank Dana for that.  

14 MR. TINKLER: Yes. Well, you know, we're not 

15 fully on board that ruthenium releases are 75 percent and 

16 fuel fines are 3-1/2 percent, but there's clearly an upper 

17 bound, we think, and I'd like to think -

18 CHAIRMAN KRESS: Those are good numbers for this 

19 problem to bound it.  

20 MR. TINKLER: And we did do a number of 

21 calculations to look at the reduced fission product 

22 inventory for different times so we could see how risk 

23 changed with longer decay times in the spent fuel pool.  

24 You saw -- that was presented by Bob Hallon and 

25 Tim Collins in the full committee meeting. Bob was there,
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1 so if I say something wrong, he can correct me.  

2 We looked at the issue of plume spray, plume 

3 heat content. Actually, I even went back to see if I 

4 could correlate this to how many cords of wood it was.  

5 CHAIRMAN KRESS: How many cords was it? 

6 MR. TINKLER: I don't know. We came up with 

7 something like eight tons, okay.  

8 CHAIRMAN KRESS: Wow. That's a pretty good 

9 find. That's a pretty good find.  

10 MR. SEALE: It's a pretty good hillside, though.  

11 MR. TINKLER: But we did a number of 

12 calculations to address these things.  

13 Then another way of characterizing this is 

14 conditional individual risk. These calculations were done 

15 specifically for the distances of interest. This is the 

16 conditional individual risk of an early fatality within 

17 one mile.  

18 CHAIRMAN KRESS: At the Surrey site? 

19 MR. TINKLER: Excuse me? 

20 CHAIRMAN KRESS: At the Surrey site? 

21 MR. TINKLER: Yes, this is Surrey. So it 

22 includes all the actual site population distribution and 

23 stuff.  

24 Basically, what we wanted to separate out, this 

25 was the -- this is large ruthenium, large fuel fines, this
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1 is 1465, the source term.  

2 CHAIRMAN KRESS: Uh-huh.  

3 MR. TINKLER: This is -- this intermediate is 

4 simply taking away the ruthenium. So ruthenium is an 

5 important factor for early fatalities, but it's not all of 

6 it. Fuel fines are important on that calculation. But 

7 it's a -- you can see that the importance of ruthenium 

8 gets smaller as you go out in time.  

9 CHAIRMAN KRESS: Of course, because it decays 

10 away.  

11 MR. TINKLER: Because of decay. So it's a nice 

12 way of looking at that aspect of it.  

13 CHAIRMAN KRESS: That's some good insight.  

14 MR. TINKLER: We.also did a calculation to look 

15 at the effect on latency. So we looked at conditional 

16 individual risk of latent cancer type expressly to the 

17 safety goal distance of ten miles.  

18 CHAIRMAN KRESS: Uh-huh.  

19 MR. TINKLER: And in this calculation, you see 

20 the ruthenium on the latency is not terribly important.  

21 It's mostly the fuel fines.  

22 CHAIRMAN KRESS: Yes. Yes.  

23 How do you plan to keep producing these 

24 calculations for a spent fuel -- not a spent fuel fire, 

25 but --
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1 MR. TINKLER: Dry cask.  

2 CHAIRMAN KRESS: Dry cask fire.  

3 MR. TINKLER: Well, we're looking at -- one of 

4 the new initiatives we'll hear about is work we're doing 

5 to support a dry cask PRA, storage PRA.  

6 CHAIRMAN KRESS: Storage.  

7 MR. TINKLER: So we will be looking at these 

8 kinds of issues for the dry cask storage PRA. I'll talk 

9 about that a little more. It's yet to be really started 

10 work. It's brand-new work that we're doing in response to 

11 a request from NMSS.  

12 I don't want to say it's a good thing we went 

13 through some of these issues, but it is because it has 

14 actually been quite helpful. The feedback from this has 

15 also been reflected in some of the work that is done in 

16 the Incident Response Center. I know Jocelyn got some 

17 questions from folks in the Incident Response Center 

18 regarding the RASCL code and materials releases. So these 

19 issues of ruthenium or materials accidents have come up, 

20 and it has caused us to take a look at the release 

21 fractions assuming some of these RASCL type calculations.  

22 CHAIRMAN KRESS: Has anybody approached you 

23 about PTS events? 

24 MR. TINKLER: Yes. Yes. We talked about that.  

25 It's clear that ingression, regardless of whether it's in
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1 the spent fuel or in a reactor, is something that 

2 needs to be considered.  

3 Now, one of the mitigating factors for PTS is 

4 lots of iodide in that fuel, so -

5 CHAIRMAN KRESS: Yes. Absolutely.  

6 MR. TINKLER: -- the relative importance of 

7 these things gets to be a little less if you have 

8 something else that's a lot larger.  

9 MR. SEALE: Charlie, you find mitigation in some 

10 bizarre places.  

11 [Laughter.] 

12 CHAIRMAN KRESS: I was thinking the same thing.  

13 MR. TINKLER: No, I'm just thinking about -

14 CHAIRMAN KRESS: You're saying you're going to 

15 have a lot of impact, anyway.  

16 MR. TINKLER: I'm going to have a lot of impact, 

17 and what percent increase am I going to change my number 

18 by. In these cases, I changed it by 100 percent.  

19 CHAIRMAN KRESS: Yes, but you know to double it 

20 roughly.  

21 MR. TINKLER: Yes. Instead of a factor of ten, 

22 I'll have a doubling.  

23 CHAIRMAN KRESS: Yes. Which may have some -

24 the thing that worries me about it is we're still focusing 

25 on individual early deaths and even individual latency and
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1 not even considering land contamination or total 

2 deaths or injuries, and that one still bothers me. But, 

3 you know, that's sort of a policy issue -

4 MR. TINKLER: Right. Right.  

5 CHAIRMAN KRESS: -- and there's not anything you 

6 guys can do with it.  

7 MR. TINKLER: Yes. But actually, some 

8 correspondence we just worked on for PTS acknowledges this 

9 issue.  

10 CHAIRMAN KRESS: Okay.  

11 MR. TINKLER: Actually, I think that the general 

12 issue of oxidizing or air environments ought to be given a 

13 little more consideration for some of those specialized 

14 kind of accidents. You know, we would like to have the 

15 PHEBUS test as much as anybody at this point so we could 

16 look at some of that stuff.  

17 CHAIRMAN KRESS: It sure will be nice.  

18 MR. TINKLER: It sure would be nice.  

19 CHAIRMAN KRESS: I hope they run that test.  

20 MR. TINKLER: And actually, one of the questions 

21 that came up was, well, why is ruthenium important? Was 

22 it shine? Was it inhalation? So we thought we could just 

23 -

24 CHAIRMAN KRESS: That's a good issue.  

25 MR. TINKLER: I don't think we had lots of --



195 

1 CHAIRMAN KRESS: It's because it stays 

2 in the lungs a long time.  

3 MR. TINKLER: If you look at the dose conversion 

4 factors, this is the ratio of dose conversion factors of 

5 ruthenium to cesium. If you look at shine, actually 

6 ruthenium is not as bad as cesium.  

7 CHAIRMAN KRESS: Uh-huh.  

8 MR. TINKLER: So you actually got a lower dose.  

9 If you look at acute inhalation, 25. It's 100 over here, 

10 but actually, when you get over here, that's chronic.  

11 Actually, if you look at plutonium, that's even worse.  

12 CHAIRMAN KRESS: Okay.  

13 MR. TINKLER: Okay. So it's this one here. And 

14 we did a calculation to prove it. We lowered the 

15 inhalation dose conversion factor to zero, and that was 

16 the same as having no ruthenium.  

17 CHAIRMAN KRESS: Uh-huh.  

18 MR. TINKLER: So it was all inhalation. That 

19 was just a little follow-up to the committee meeting.  

20 CHAIRMAN KRESS: Well, those are good insights 

21 to have.  

22 MR. TINKLER: I talked a little bit about work 

23 that we did for NMSS on dry storage, and basically this 

24 was done to support the private -- it was called the 

25 private or independent fuel storage licensing initiative
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1 in -

2 MR. SEALE: Yes.  

3 MR. TINKLER: -- Utah? Utah.  

4 CHAIRMAN KRESS: No.  

5 MR. TINKLER: Utah? 

6 CHAIRMAN KRESS: Yes, it was Utah.  

7 MR. SEALE: Southeastern Utah.  

8 MR. TINKLER: Yes. Okay.  

9 CHAIRMAN KRESS: Yes, it was. That's right.  

10 MR. TINKLER: And basically what NMSS wanted to 

11 do is they wanted to look at doing more of a best estimate 

12 type calculation to look at releases from a storage cask.  

13 Typically the spreadsheet calculations that are 

14 done, you release fission products according to their 

15 regulatory source term, which is ISG-5, and it sits in the 

16 cask, and then you specify a leak rate and then you leak 

17 out that concentration, which never changes except for 

18 radioactive decay because they have no deposition in the 

19 calculation.  

20 So they asked us if we could take a look at it 

21 and take credit for deposition, and our first thought was, 

22 well, you know, we have a reactor code that looks at this 

23 kind of issue, can we adapt it to that? 

24 So we used a RADTRAD code with isotonic 

25 inventories for spent fuel every five years in decay, and
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1 the focus really was to look at a more realistic 

2 modelling of aerosol deposition.  

3 The bottom line was for the accident dose, we 

4 released -- we reduced the off-site dose by a factor of 

5 400. They do calculations for normal, off-normal and 

6 accident. The accident dose is done for a month, I 

7 believe, one month of leakage. The normal dose is 

8 calculated for a year. So this was the reduction for the 

9 accident dose. The normal dose is greater because it's -

10 CHAIRMAN KRESS: So you treated the cask as if 

11 it were a containment? 

12 MR. TINKLER: We treated the cask as if it were 

13 a small containment.  

14 CHAIRMAN KRESS: Uh-huh.  

15 MR. TINKLER: And -

16 CHAIRMAN KRESS: And the models in your RADTRAD 

17 code -

18 MR. TINKLER: Well, we looked at what the 

19 implications of that were.  

20 CHAIRMAN KRESS: Oh.  

21 MR. TINKLER: We looked at the other -

22 CHAIRMAN KRESS: You actually went -

23 MR. TINKLER: Because this thing is not a 

24 containment; it's got a real short fall life, okay? 

25 CHAIRMAN KRESS: Right. Okay.
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1 MR. TINKLER: So it's not the same as a 

2 containment. So -- but basically we looked at -- this is 

3 just a summary of the conditions for the calculation. You 

4 see the kinds of -- we assume 100 percent of the fuel 

5 released are fission products for their accident 

6 calculation. That's a pretty big fraction. But fission 

7 product gas is a pretty high release fraction. It's not 

8 too terribly important because fission product gas is 

9 decayed along -- you know, krypton, whatever it is, it's 

10 got nothing in it here.  

11 CHAIRMAN KRESS: Yes.  

12 MR. TINKLER: So volatile fission products are 

13 kind of important, but this is really what's often most 

14 important, these fuel fines.  

15 These are the numbers taken from the ISG and 

16 these were taken from people taking fuel rods and poking 

17 holes in them and seeing what comes out.  

18 There may be some issues associated with this 

19 for high burnup, whether or not these numbers change. We 

20 talked about this a little bit and are thinking about that 

21 for future applications.  

22 One other thing that's important to note, too, 

23 is this leak rate -- one times ten to the minus five.  

24 CHAIRMAN KRESS: Wow. That's hardly anything.  

25 MR. TINKLER: The equivalent on both sides is
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1 about five microns.  

2 CHAIRMAN KRESS: Yes.  

3 MR. TINKLER: That's one way you get particles 

4 through it, actually.  

5 CHAIRMAN KRESS: Yes.  

6 MR. TINKLER: But these are really low leak 

7 rates, and they're low relative to containment leak rates.  

8 But this is -- you know, after all, this is a cask with 

9 very little -- no penetrations, it's all welded, so 

10 there's not much opportunity for this thing to leak, 

11 either.  

12 CHAIRMAN KRESS: And you're using these dose 

13 limits at the bottom there? 

14 MR. TINKLER: Yes. These are the regulatory 

15 dose limits.  

16 CHAIRMAN KRESS: I don't think you could ever 

17 reach those, can you? 

18 MR. TINKLER: Well, we show a lot of margin -

19 CHAIRMAN KRESS: Yes.  

20 MR. TINKLER: -- for these kinds of numbers.  

21 But for the independent fuel storage facility, they're 

22 talking about, you know, conceivably having several 

23 thousand casks at one site.  

24 CHAIRMAN KRESS: Oh, and each one of them is 

25 leaking.
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1 MR; TINKLER: So each one of them is 

2 leaking or -- I don't know whether each one could be 

3 leaking at these accident conditions. That's pretty -

4 but each one could be having some very small leakage rate, 

5 and it's got some inventory. But, you know, you can't do 

6 the calculation multiplied times 2,000 because other 

7 things change with the off-site dose calculation, whatever 

8 the KRU is. The KRU for 4,000 is not the same for a 2,000 

9 case, is not the same for one casket at 100 meters. And 

10 these are 100-meter calculations.  

11 CHAIRMAN KRESS: When you do a risk analysis, 

12 you won't use these numbers, will you? 

13 MR. TINKLER: No. Well, we're going to -- we'll 

14 look at a risk study we're doing for transportation.  

15 CHAIRMAN KRESS: Yes. That would be a good 

16 place to start.  

17 MR. TINKLER: Jeremy Sprung at Sandia and then 

18 others did a risk analysis for the transportation. We'll 

19 look at those source terms, we'll look at -- we'll look at 

20 some -- we'll consider things from, you know, spent fuel.  

21 We'll look at all of those issues.  

22 But basically, we identified some of the natural 

23 concerns when you -- when you use a code like RADTRAD, it 

24 only provides a rough estimate of the first order -

25 CHAIRMAN KRESS: Right.
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1 MR. TINKLER: -- first order rate 

2 constant for aerosol deposition, and it's based on 

3 dimensions of conditions for reactor containment. So one 

4 of the very first things we did was we adjusted it for the 

5 gas dimensions.  

6 CHAIRMAN KRESS: Sure.  

7 MR. TINKLER: It's still not -- it's still not 

8 the best way to do it because there are other things that 

9 come into play. We did some stand-alone calculations for 

10 settling using distributions for aerosol density, diameter 

11 and shape factors from reactor accident studies. This 

12 ignores the additional deposition in RADTRAD that's built 

13 into Dana's model from thermopheresis because that's 

14 already included in this.  

15 CHAIRMAN KRESS: Yes.  

16 MR. TINKLER: So the stand-alone calculations 

17 can eliminate that where we just look at gravity. That's 

18 the only thing we took credit for in the calculation, was 

19 gravity basically.  

20 CHAIRMAN KRESS: Which is interesting because 

21 you would almost expect diffusional played out to rival 

22 gravity under these geometrics.  

23 MR. TINKLER: Well, -

24 CHAIRMAN KRESS: Because you've got a big 

25 surface-to-volume ratio.
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1 MR. TINKLER: You do, but we don't take 

2 credit for it. Yes, we didn't -- see, we don't take 

3 credit for it.  

4 CHAIRMAN KRESS: You don't credit for it -

5 MR. TINKLER: We didn't take credit for it.  

6 CHAIRMAN KRESS: -- so it's a conservative -

7 MR. TINKLER: You're right. We have huge 

8 surface areas for deposition.  

9 CHAIRMAN KRESS: Yes.  

10 MR. TINKLER: Huge.  

11 CHAIRMAN KRESS: Uh-huh.  

12 MR. TINKLER: And just taking credit for the 

13 floor -- I have a viewgraph here that shows the comparison 

14 of the floor area to the total surface area inside this 

15 cask is minuscule, and that's all we take credit for and 

16 we still get a reduction by a factor of 400.  

17 CHAIRMAN KRESS: Okay.  

18 MR. TINKLER: But again, we did stand-alone 

19 calculations using a distribution for aerosol density, 

20 diameter and shape factors because we didn't want to be 

21 accused of not considering shape factors and aerosol 

22 density, so we looked at that. We looked at it pretty 

23 carefully, actually.  

24 CHAIRMAN KRESS: Yes. Part of the problem is 

25 there.
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1 MR. TINKLER: Well -

2 CHAIRMAN KRESS: The aerosol size is inherent in 

3 Dana's model -

4 MR. TINKLER: Yes, it is.  

5 CHAIRMAN KRESS: -- whereas it's actually a 

6 dynamic thing that depends on the geometry and the 

7 conditions. It's hard to adjust his model for a different 

8 containment with respect to the aerosol size.  

9 MR. TINKLER: Right. And that's one reason why 

10 we went to the stand-alone -

11 CHAIRMAN KRESS: Yes. I would have -

12 MR. TINKLER: -- calculations.  

13 CHAIRMAN KRESS: Yes.  

14 MR. TINKLER: In this area, again, we talked to 

15 the folks who did the transportation risk study, looking 

16 at aerosol, aerosol diameters that, you know -- aerosol 

17 diameters and shape factors that they used, okay? 

18 They had done some calculations also -- I'll 

19 talk about it a little bit -- with MELCOR where they used 

20 MELCOR to simulate a cask and let it calculate whatever.  

21 Basically, this is the transportation list by 

22 the -- we calculated the doses using RADTRAP for the high

23 strung cask, but we used the MELCOR-predicted deposition 

24 rate constants.  

25 You know, you kind of back out the MELCOR
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1 deposition rate constants, and using those values, 

2 the accident doses using the MELCOR-predicted deposition 

3 rate constants were about on the order of a tenth of a 

4 millirem.  

5 RADTRAD doses using the settling rate constant 

6 was about the same, and generally it was because MELCOR's 

7 deposition was largely due to gravitational settling in 

8 this case.  

9 Basically, these are the kinds of doses that 

10 we're talking about. With no deposition, you're talking 

11 about 44. Otherwise, you're talking about 110th of a 

12 millirem. So that's where the factor of 400 comes from.  

13 CHAIRMAN KRESS: So it's well worthwhile doing 

14 the calculation.  

15 MR. TINKLER: Excuse me? 

16 CHAIRMAN KRESS: It's well worthwhile doing the 

17 calculation, 44 to nothing.  

18 MR. TINKLER: Yes. That's really a very 

19 significant -- I think I have a viewgraph here. I said 

20 this a lot of times. We looked at the surface area for 

21 deposition because there are other ways to deposit things.  

22 So if you look at that, you can see that. These other 

23 surface areas are enormous. So all these little 

24 particles, they can bang into something else and stick and 

25 stay.
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1 CHAIRMAN KRESS: Yes.  

2 MR. TINKLER: I'm not going to talk about DCH 

3 because the committee and subcommittee have heard about 

4 this for a lot of years now, and we're basically complete, 

5 but we published the ice condenser report this past year 

6 and we wrote a research information letter to NRR 

7 explaining the results of the research.  

8 Basically, as the subcommittee knows, we 

9 conclude that for, you know, for PWRs, DCH really isn't -

10 really isn't a significant threat to the containment. It 

11 gets very difficult to entrain -- to atomize the particles 

12 and entrain them all the way into the bulk atmosphere.  

13 There's just too many opportunities to de-entrain and trap 

14 those particles, that it just -- there's really no way to 

15 transfer the sensible heat of the debris into the 

16 containment atmosphere. It ends up as a layer of debris 

17 on the walls down low generally in the rooms right outside 

18 the instrument tunnel, the instrument room or the seal 

19 table room, things like that.  

20 We found the same thing was true for ice 

21 condensers. DCH per se is not a threat to the ice 

22 condensers. Hydrogen accumulation for the station 

23 blackout accidents -- and because ice condensers were 

24 actually -- because they're more complicated, we looked at 

25 all the failure modes. We developed simplified
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1 containment event trees, assigned frequencies to 

2 them based on the IPEs, and propagated through the 

3 conditional containment failure probabilities.  

4 In general, what we showed was that with respect 

5 to the general targets for containment performance, the 

6 ice condensers were pretty good. They were able to stay 

7 near our normal target of ten percent containment failure 

8 probability per weighted, okay? 

9 But we did show that for station blackout 

10 sequences where they wouldn't be operable, that the 

11 conditional failure probabilities were pretty high for the 

12 distributions of core damage and zirc-oxidation that we 

13 considered. They weren't particularly large, but, you 

14 know, we -- it's not a surprise. We knew the ice 

15 condensers were vulnerable.  

16 CHAIRMAN KRESS: That's right. That's right.  

17 MR. TINKLER: What this shows is if the station 

18 blackout frequency is high, then the contribution from 

19 these scenarios is high.  

20 I think that this had some bearing on risk

21 informed 5044. It has caused us to take another look at 

22 this. How much protection should you devote to a 

23 particular vulnerability? I mean, this relates to how 

24 much of the risk should come from portions of the accident 

25 spectrum or whatever, how much risk do you want to --

IRMr-
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1 CHAIRMAN KRESS: That's an interesting 

2 philosophical question.  

3 MR. TINKLER: It is. It is. And, you know, 

4 they're wrestling with that as part of the risk-informed 

5 regulation, what constitutes a large fraction of the core 

6 damage event translates to how much risk-informed can come 

7 from those types of events in terms of LERF or other 

8 measures of risk.  

9 We're also looking -

10 CHAIRMAN KRESS: I think somehow the answer to 

11 that or the philosophical discussion of how much risk can 

12 you allocate to different portions of the sequence -

13 different sequences ought somehow be tied into the 

14 uncertainties that can be ascribed to each of those 

15 sequences.  

16 You know, if the uncertainties are much larger 

17 for a given sequence like the DCH -- you know, that's a 

18 lot of uncertainty there -

19 MR. TINKLER: Yes.  

20 CHAIRMAN KRESS: -- then you want to apportion 

21 its contribution to risk a lot lower than you would for 

22 one that has less uncertainty.  

23 So I think that ought -- somehow that doesn't 

24 seem to be entering into this philosophical debate of how 

25 to allocate those risks yet, but I would like to --
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1 MR. SEALE: There are some other things, 

2 too.  

3 MR. TINKLER: Yes. They incorporate -

4 actually, in the DCH studies, we addressed a number of -

5 I can't say we did an uncertainty analysis because it's 

6 not a full-fledged uncertainty analysis. But we looked at 

7 things like biasing the fragility curve on atmosphere, we 

8 looked at distributions of boundary conditions, we looked 

9 at distributions of zirc oxidation -

10 CHAIRMAN KRESS: That's a type of uncertainty.  

11 MR. TINKLER: It is. And in general, we didn't 

12 show. Now, for the large drives, there's no sensitivity 

13 to DCH. We couldn't find one. You just cannot find one.  

14 CHAIRMAN KRESS: So you -

15 MR. TINKLER: We got no intersection of a 

16 fragility curve and a LOTUS curve, all the way out on the 

17 distribution. No intersection.  

18 CHAIRMAN KRESS: So you could let the 

19 contribution of that one be whatever -

20 MR. TINKLER: It could be whatever you want.  

21 CHAIRMAN KRESS: Yes.  

22 MR. TINKLER: It's nothing.  

23 CHAIRMAN KRESS: Yes.  

24 MR. TINKLER: On this one, there wasn't a great 

25 deal because, frankly, there's still no way to transport
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debris in an ice condenser to the containment. It 

can't make five 90-degree turns and maneuver its way 

because the velocity got too low before you get out of 

there.
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CHAIRMAN KRESS: So we can conclude that 

the DCH issue has been put to bed and you can

CHAIRMAN KRESS: That's not surprising.

basically

close tne -

MR. TINKLER: I -

CHAIRMAN KRESS: -- close the research on that? 

MR. TINKLER: It's closed.  

CHAIRMAN KRESS: Yes.  

MR. TINKLER: It's closed.  

CHAIRMAN KRESS: Yes. But there would be no 

reason for us to call for more later, even though it's 

closed, because you've pretty well put this one to bed.  

MR. TINKLER: I think so.  

MR. SEALE: Well, that brings up another issue, 

though, and that is for the last two-and-a-half, three 

years as we have been looking at more and more the 

assessment of relative risk as the basis for the shining 

concerns, we found that there are things that are outside 

the design basis accident spectrum that are in fact more 

risk significant than things that are in the design basis 

category.



210

1 MR. SEALE: And then more recently, or 

2 the other day, someone was talking about replacing certain 

3 reactivity insertion accidents with the boron dilution 

4 accident.  

5 Well, that sort of opens up this whole question 

6 of what the real design basis accidents ought to be, and 

7 it seems to me that, you know, maybe you're not the severe 

8 accidents assessment branch anymore, you're the what are 

9 the real accidents assessment branch, because that's a 

10 real serious issue.  

11 CHAIRMAN KRESS: Yes, but it's sort of water 

12 under the bridge because the plants are out there and 

13 they're designed to the design basis accidents.  

14 MR. SEALE: Well, yes, but somebody is going to 

15 have to pay something if this boron dilution accident gets 

16 bigger and bigger on the screen for people.  

17 CHAIRMAN KRESS: Treat it like any other 

18 regulatory issue. See whether it's risk significant and 

19 do the backfit analysis and regulatory analysis.  

20 I think we're going to need to hurry up a little 

21 bit.  

22 MR. SEALE: Yes.  

23 MR. TINKLER: Another benefit to the research 

24 was the improvement to the containment hydraulic analysis 

25 technology. The CONTAIN code, which I think everybody
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1 knows is originally a severe accident code -

2 although I want to point out that I appreciate the 

3 committee didn't say we told you so on the previous 

4 viewgraph about station blackouts.  

5 CHAIRMAN KRESS: Oh, yes.  

6 MR. TINKLER: Okay.  

7 MR. SEALE: We just keep score.  

8 MR. TINKLER: I know.  

9 The CONTAIN code was originally developed as a 

10 severe accident code, detailed modelling of containment 

11 responses, severe accident loading phenomena.  

12 As we have gone through the code consolidation 

13 process, this was one of the first areas that we earmarked 

14 for consolidation into MELCOR because it basically had the 

15 same fundamental capability.  

16 At about the time when AP600 came in, we 

17 actually turned to CONTAIN because, if you recall, 

18 Westinghouse used Gothic and multicompartment treatment of 

19 the containment. There was the external film, the 

20 external spray on the containment.  

21 At the time, DBA tools couldn't model that plant 

22 very well, so we adapted CONTAIN to do the AP600 

23 calculations as well.  

24 But in following that experience, I think NRR 

25 felt pretty good about using the CONTAIN code generally as



212

1 a continuing code. NRR is here; if they think 

2 otherwise, feel free to correct me, but I think experience 

3 on AP600 made people more comfortable with using CONTAIN 

4 as a DBA type tool.  

5 So now we're going full-bore into that. We had 

6 a major initiative to basically qualify the code for DBA 

7 use. We looked at code calculations against all the 

8 historical containment data, benchmarked it, developed 

9 user guidelines for this application in a large dry ice 

10 condenser, all the BWRs; also looked at the issues 

11 associated with using the code for sub-compartment 

12 analysis for those applications, still doing sub

13 compartment analysis. That work has been -- was completed 

14 this past year.  

15 CHAIRMAN KRESS: What's going to be the status 

16 of CONTAIN? Are you going to put it on sort of a 

17 maintenance -

18 MR. TINKLER: It will be on a maintenance 

19 schedule, program, sort of. It's minimal support.  

20 CHAIRMAN KRESS: Like a man year? 

21 MR. TINKLER: It's probably half a man year at 

22 most. We try to do this pretty efficiently.  

23 CHAIRMAN KRESS: You guys have it here in-house.  

24 MR. TINKLER: We have it here in-house, we run 

25 it in-house. We use some consultants, you know, from time
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1 to time on selected issues, but we're going to 

2 have some -- we're trying to actually expand this by 

3 having some NRC-wide training next month. We have a lot 

4 of interest from NRR and from internal staff and RES.  

5 Yes, I think this has been a good success 

6 because I think -- they're more mechanistic models with 

7 more flexibility than the old DBA tool, and basically this 

8 all came out of, as I said, the severe accident research.  

9 I guess if we ever want to do a more detailed 

10 kind of DCH calculations, CONTAIN still has the models in 

11 them, but there's probably no need to ever use them.  

12 We're contemplating an initiative on DCAs for 

13 boilers. We're thinking about it, okay, because we 

14 focused on the PWRs. There may be some benefits to 

15 looking at it more mechanistically on the boilers. It 

16 would involve fine-tuning things like vessel rupture.  

17 You need to extend this entrainment of debris 

18 because if it's a very rapid entrainment of debris into 

19 the dry well, it's probably too much.  

20 CHAIRMAN KRESS: You're doing it at lower 

21 pressure, then.  

22 MR. TINKLER: You're doing it at lower pressure.  

23 The odd thing about PRAs is -- for boilers, if you're 

24 depressurized, you've got so many pumps, so many ways to 

25 get water in, you end up with sequences that are high-
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1 pressures sequences failure, NES, and that 

2 happens.  

3 CHAIRMAN KRESS: Yes.  

4 MR. TINKLER: But there may be a way to do a 

5 little more best estimate treatment of it for those, but 

6 there's clearly less inherent margin for that.  

7 I'm going to talk quickly about severe accident 

8 code improvements and consolidation.  

9 All the major severe accident codes have been 

10 peer reviewed and subsequent improvements made to address 

11 the major peer-review comments. The last code to go 

12 through the peer review process was VICTORIA and those 

13 improvements to the code have been completed.  

14 CHAIRMAN KRESS: I have read some of those peer

15 review reports. Those sound like those are really well 

16 done, I think.  

17 MR. TINKLER: Well, they were thorough.  

18 CHAIRMAN KRESS: Yes, thorough.  

19 MR. TINKLER: And, you know, some of them were 

20 pretty critical, I'll be candid. But they were -- some of 

21 these peer review were done many years ago, and the codes 

22 have evolved since that point. But they consider a pretty 

23 wide range of phenomena and models in the codes.  

24 CHAIRMAN KRESS: They come pretty close to being 

25 a model of how I think peer reviews ought to be done.
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1 MR. TINKLER: Well, we think that the 

2 peer reviews of these codes were an important element to 

3 getting these codes to a level that we're comfortable with 

4 their use. But at this point, the code improvements are 

5 - there are no large code improvement activities underway.  

6 Code improvements now are targeted to specific 

7 applications.  

8 As we applied these codes, for example, to 

9 various kinds of calculations -

10 CHAIRMAN KRESS: One area I would ask you about 

11 is regression -

12 MR. TINKLER: Right.  

13 CHAIRMAN KRESS: -- and the other one I would 

14 ask about is, is there any need for additional fuel 

15 coolant interaction work, not necessarily steam explosions 

16 but -

17 MR. TINKLER: Right.  

18 CHAIRMAN KRESS: Those would be the two areas I 

19 would at least have some question as to whether 

20 improvements are needed.  

21 MR. TINKLER: Well, the fission product 

22 calculations in MELCOR -- well, the fission product 

23 release calculations in MELCOR and VICTORIA don't -- they 

24 don't know anything about air ingression. So there's no 

25 way those codes can do a calculation. There's no way the
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1 models can be used to calculate fission product 

2 releases -

3 CHAIRMAN KRESS: They're strictly specific for 

4 the steam accidents.  

5 MR. TINKLER: They are specific to reactor 

6 accidents with steam.  

7 CHAIRMAN KRESS: Uh-huh.  

8 MR. TINKLER: And those models are specific to 

9 fuel at certain burnups, too.  

10 CHAIRMAN KRESS: That's the other question, is 

11 they really are -- the database underlying them are for 

12 burnups that hover around 45.  

13 MR. TINKLER: Up to about -

14 CHAIRMAN KRESS: Yes.  

15 MR. TINKLER: I think we got some data up to 

16 about 47, but that's about it.  

17 CHAIRMAN KRESS: Yes. If we're talking about 

18 going up to 65.  

19 MR. SEALE: They're specific to light-water 

20 accidents.  

21 CHAIRMAN KRESS: Yes.  

22 MR. SEALE: Light-water reactors.  

23 MR. TINKLER: Yes.  

24 CHAIRMAN KRESS: Right. Right.  

25 MR. TINKLER: Yes.
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1 MR. SEALE: So if somebody gets off into 

2 one of the others, you're going to suddenly have another 

3 problem.  

4 MR. TINKLER: Yes. We couldn't analyze 

5 something like that -- I don't want to say we couldn't, 

6 but -

7 MR. SEALE: Well, I was thinking more in terms 

8 of this renewed or heightened interest in the gas coolant.  

9 MR. TINKLER: Right.  

10 CHAIRMAN KRESS: That's the whole story, yes.  

11 MR. TINKLER: Now, these are light-water reactor 

12 models.  

13 MR. SEALE: Yes.  

14 MR. TINKLER: But we do -- we are looking at 

15 specific improvements to certain things. As a kind of 

16 example, we're looking at some improvements to MELCOR's 

17 core melt progression modeling and improved modeling for 

18 cross-formation, pool formation in the core region, some 

19 of the fission product modeling, impaction models.  

20 If you think impaction is important in a steam 

21 generator tube failure, impaction across the tube bundle.  

22 We need to think about putting models like that in there.  

23 We would look at data internationally.  

24 But the fission product release models are not 

25 able to predict the kinds of releases one would associate



218

1 with air ingression.  

2 MR. SEALE: Okay.  

3 MR. TINKLER: We just had two recent major code 

4 updates. MELCOR 185 was released in May and SCDAP/RELAP 5 

5 -- 3.3 was released in September.  

6 CHAIRMAN KRESS: Is SCDAP/RELAP -- has that sort 

7 of been put on maintenance status? 

8 MR. TINKLER: At this point, that is on -- we're 

9 using it actively in applications.  

10 CHAIRMAN KRESS: I don't think there -- there 

11 won't ever be, for example, a SCDAP Track M? 

12 MR. TINKLER: Well, I don't want to talk about 

13 -there won't be a SCDAP 3.4 that I can imagine, okay? 

14 Now, how we consolidate long-, long-term severe accident 

15 modeling with thermohydraulics modeling and the 

16 modularization of codes and how that might be done, I 

17 guess I would not preclude it.  

18 MR. ELTAWILA: Just quickly, our efforts right 

19 now are going to focus on the MELCOR code and see how it 

20 meets our needs, and we'll try to do improvements, as 

21 Charlie indicated, in the core melt progression, and that 

22 might satisfy all our needs. It's all going to be driven 

23 by needs.  

24 As you heard yesterday, the Track M has that 

25 extended interface that would be able to link any code to
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1 it, and we have already separated the SCDAP 

2 portion of the code from the RELAP portion of the code.  

3 So if we want to take that apart and link it to the Track 

4 M, it can be done without any problem.  

5 CHAIRMAN KRESS: Thank you.  

6 MR. TINKLER: Yes. Actually, what you're going 

7 to -- this code consolidation is focused on consolidating 

8 severe accident capabilities in the MELCOR, okay? We 

9 think that's a reasonable approach, it's a logical 

10 approach.  

11 We think it's obvious at this point that we need 

12 to undertake consolidation. There's a lot of reasons, you 

13 know. These are the obvious ones -- more mature 

14 understanding, better, you know, computing technology.  

15 And basically, we see these codes kind of move towards one 

16 another, anyway. It's a natural progression of things.  

17 I want to emphasize this. I think really this 

18 is an important thing -- the need to do more integrated 

19 analysis, this idea that in one calculation, you calculate 

20 thermohydraulic conditions for the reactor, and in another 

21 calculation, you calculate thermohydraulic conditions of 

22 the containment, and then in another calculation, you do 

23 fission product behavior.  

24 Well, all these things are interrelated, and 

25 what you end up, when you do it the other way, is you end
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1 up trying to do a conservative calculation for 

2 this and then trying to do a conservative calculation over 

3 here, and yet in a third one for the fission product, and 

4 you end up with a calculation so far from reality at this 

5 point that -

6 CHAIRMAN KRESS: I agree with you.  

7 MR. TINKLER: -- you don't know how -- you have 

8 no idea what the cumulative margin is anymore.  

9 We saw this when we looked at integrated 

10 calculations in the revised source term using MELCOR. We 

11 thought, you know, we thought, well, we're still at best 

12 establish here when we're doing -- not best estimate, but 

13 we're using a revised source term and we're using what we 

14 thought were reasonable -- but when you're integrating 

15 calculations, you still see a substantial margin in some 

16 cases simply because the feedback effects and -- it's just 

17 a -- it's a better way to understand what you think the 

18 responsible plan is, and to develop regulatory criteria.  

19 CHAIRMAN KRESS: You're basically saying that 

20 the original reasons for having a two-tier system of codes 

21 is just going away.  

22 MR. TINKLER: It's going away.  

23 CHAIRMAN KRESS: Yes.  

24 MR. TINKLER: It really is.  

25 Part of the applications for the code we think
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1 are regulatory initiatives, decisionmaking, risk

2 informed regulation. These are examples. It's hard for 

3 us to guess what will be next year, but there's been one 

4 coming along every year so far for the last couple of 

5 years, so I don't have any reason to believe there won't 

6 be another one.  

7 CHAIRMAN KRESS: I bet there will.  

8 MR. TINKLER: And the steam generator tube issue 

9 isn't going away. This is -- you know, there will be more 

10 of those.  

11 The general effort of risk-informed 10 CFR Part 

12 50 -- there's a renewed interest in looking at late 

13 containment failure, not LERF, but -

14 CHAIRMAN KRESS: Large late -

15 MR. TINKLER: Yes, or something.  

16 CHAIRMAN KRESS: -- or little late or something.  

17 MR. TINKLER: And those kinds of calculations 

18 need an integrated severe accident code.  

19 CHAIRMAN KRESS: Yes. Although LERF is a real 

20 good idea. It helps -- I think the exclusive focus on CDF 

21 and LERF is a bit of a mistake for an agency like this. I 

22 think you -- you have to think about late releases and 

23 releases of all kinds, and you can't just -- you just 

24 can't use the LERF exclusively. It's a really handy thing 

25 to have, but --
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1 MR. TINKLER: Well, you know, it's a 

2 screening and sometimes it's adequate. In the case of 

3 spent fuel pool, it wasn't. Sometimes it won't be.  

4 Sometimes it will be. A lot of times, it will be. I 

5 wouldn't suggest it's not. But sometimes it won't.  

6 But use of consolidated codes or Level 2 and 3 

7 PRA, we're talking about more closely coupling MAAP to 

8 MELCOR. It's kind of a pain in the neck, frankly, now to 

9 run MAAP based on MELCOR input. There's no reason -- they 

10 were designed to be run together. There's no reason why 

11 they couldn't be folded into one another.  

12 CHAIRMAN KRESS: Yes.  

13 MR. TINKLER: We still think that these kinds of 

14 codes will be used to analyze experimental data. People 

15 will run tests and they will produce on the surface 

16 anomalous results or results that need to be extrapolated 

17 to plant scale.  

18 Phenomena seen in -- in a volume scale of 1, 

19 5000, which is PHEBUS, is not necessarily what you see in 

20 a reactor.  

21 CHAIRMAN KRESS: That's right.  

22 MR. TINKLER: And so you need to look at these 

23 things to see how they should be interpreted for their 

24 impact on reactors.  

25 We think that these codes actually can be used
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1 for non-reactor applications. We think we're just 

2 starting to see some more of that. We know that MELCOR 

3 was used again for the transportation risk study, but -

4 and I think -- we'll see more of that.  

5 I have no reason to think you couldn't use 

6 MELCOR for a spent fuel pool. Now, MELCOR can't calculate 

7 mixing of the plume coming out of the rack region, but you 

8 can tell it what's a generally appropriate temperature, 

9 and you can do a pretty good job on these kinds of things.  

10 Lastly, it is in a sense the regulatory 

11 counterpart to MAAP. If you're looking at an integral 

12 calculation and you're trying to assess the general state 

13 of agreement with an industry assessment of the impact on 

14 risk, then you should be using a code like this.  

15 CHAIRMAN KRESS: Uh-huh.  

16 MR. TINKLER: The fundamental approach is to 

17 demonstrate that the capability to consolidate a code 

18 should generally be comparable to the capabilities of the 

19 more detailed codes.  

20 That doesn't mean we're taking coding out of 

21 SCDAP/RELAP and importing it to MELCOR. We're looking at 

22 the general kinds of models and the kinds of capability.  

23 And that doesn't mean we've got to have all the detail.  

24 In some cases, we may elect that certain levels of detail 

25 aren't needed.
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1 One of the examples, you know, we 

2 identified early on is, frankly, VICTORIA. VICTORIA is a 

3 chemistry code, you know, equations for 300 compounds, 

4 lots and lots of equations to solve for chemical 

5 equilibrium.  

6 CHAIRMAN KRESS: Uh-huh.  

7 MR. TINKLER: We can't imagine right now ever 

8 putting that in its entirety into MELCOR. It would be a 

9 monster. But we may be able to select portions of it and 

10 we may be able to -- you know, maybe some day down the 

11 line when computers are bigger and stronger and faster, 

12 you could do that, but right now, it's -- and it's not 

13 clear that we need it. So we're -- that's why I don't 

14 want to say it should always be comparable to the 

15 capabilities of more detailed codes. You've got to be 

16 open to the idea that sometimes you might not -

17 practically speaking, it might not be feasible.  

18 CHAIRMAN KRESS: But that tells me you probably 

19 ought to keep VICTORIA around.  

20 MR. TINKLER: Well, that tells me if I think 

21 I've got questions about chemistry, I need a chemistry 

22 code.  

23 CHAIRMAN KRESS: Yes.  

24 MR. TINKLER: That's pretty clear.  

25 CHAIRMAN KRESS: Yes.



225

1 MR. TINKLER: So -

2 CHAIRMAN KRESS: So you don't discard it.  

3 MR. TINKLER: No. And actually, we don't 

4 discard it. We're not going to discard it. The question 

5 is whether or not you can maintain them without much 

6 budget as well as you have people that know about them, 

7 they can run them.  

8 CHAIRMAN KRESS: Well, if you've got them in

9 house.  

10 MR. TINKLER: If you have them in-house. You 

11 got to devote enough resources in-house to have people use 

12 them.  

13 CHAIRMAN KRESS: That are familiar with them and 

14 use them.  

15 MR. TINKLER: Familiar, and stay familiar with 

16 them.  

17 CHAIRMAN KRESS: Yes.  

18 MR. TINKLER: Okay.  

19 One of the steps to consolidation is this actual 

20 assessment of MELCOR's what we call parity with more 

21 detailed codes, and this assessment of the state of parity 

22 -- the CONTAIN parity assessment has been completed. We 

23 did CONTAIN against data, MELCOR against data, MELCOR 

24 against CONTAIN. So we have a pretty clear comparison of 

25 all the combinations.
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We're going to start the assessment of 

MELCOR against SCDAP/RELAP, and we're going to test it 

against one of the more challenging problems, and that's 

the RCS natural circulation calculation for a station 

blackout type event and the heat-up of the steam generator 

tubes. We'll do TMI type calculations as well.  

The next viewgraph talks about VICTORIA. I'll 

skip that.  

This is just meant to -- I borrowed some 

viewgraphs from Randy Gance's water reactor safety meeting 

presentation, so if a lot of those look unfamiliar -- they 

look out of place for me -- that's why.  

This is just meant to give you the impression, 

and rightfully so, that we did a pretty thorough 

assessment of different kinds of experimental data.  

There's lots of hydrogen, hydrogen mixing, hydrogen 

combustion tests on here, aerosol tests, RTF, iodide 

tests, spray tests, and we do some plant calculations as 

well.  

CHAIRMAN KRESS: What is the metric over there? 

MR. TINKLER: Two is good; three is excellent.  

CHAIRMAN KRESS: Okay.  

MR. TINKLER: There are no poors.  

CHAIRMAN KRESS: Okay.  

MR. TINKLER: Overall conclusions. Basically



227

1 the codes perform very similarly.  

2 There are some obvious areas for some -- if you 

3 go through one of these exercises, you should be able to 

4 identify some areas for some slight modifications. These 

5 aren't major code changes, you know, improve user 

6 specification for intercell phenomena.  

7 This hydroflow refers to the different treatment 

8 of fluid densities in the CONTAIN equation that they use 

9 to kind of finesse this issue of entraining into a plume, 

10 the fact that you can't mix below the elevation of a plume 

11 or -- you know, MELCOR has a tendency to mix top to bottom 

12 even if the pool enters at mid-elevation, and all data 

13 says that never happens, you can never mix below the 

14 entrance of the jet. And CONTAIN has a treatment to 

15 improve that.  

16 We didn't actually see that was important for 

17 most of our containment calculations. Again, we showed -

18 identified that the possible improvements might include a 

19 model.  

20 This was clear -- DCH modeling in CONTAIN -

21 basically, you tell the code where the debris goes, how 

22 much of it and where it goes. Well, since it's not a 

23 risk-significant issue, I'm not sure that we need to make 

24 this better. We just tell it it goes to the sub

25 compartment floor.
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1 You need to know this, you need to do 

2 this calculation because then when you want to calculate 

3 core concrete interactions and debris coolability vapor 

4 generation, you've got to tell it where debris is, where's 

5 the OU2. So the code has to know something, but it -- I 

6 think it may be sufficient at this point to stick with the 

7 simple model because it would be a pretty good deal to put 

8 the entrainment models into MELCOR.  

9 CHAIRMAN KRESS: Now, with respect to the 

10 aerosol modeling in MELCOR and CONTAIN, Dana has often 

11 brought up -- and I wish he was here -- the issue that all 

12 of the aerosol models treat the aerosols as being 

13 uncharged aerosols.  

14 MR. TINKLER: Right.  

15 CHAIRMAN KRESS: And all the tests use uncharged 

16 aerosols.  

17 MR. TINKLER: Right.  

18 CHAIRMAN KRESS: And he suggests that charges 

19 will be present in real accidents on the aerosols and that 

20 those charges could influence the aerosol physics, 

21 particularly things like agglomeration and plate out on 

22 walls and things, and that he has never seen an assessment 

23 of the potential ramifications of that.  

24 Now, is this something that you guys worry about 

25 or is Dana just dreaming up another issue or is this
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1 something we ought to have some data on? 

2 MR. TINKLER: Well, in the context of this 

3 viewgraph, CONTAIN doesn't do any better job than MELCOR 

4 does -

5 CHAIRMAN KRESS: No, no. It's the same aerosol 

6 models, sure. I understand. I understand. Yes.  

7 MR. TINKLER: But with respect to -- yes, we 

8 know the concern. Whether or not it's a net benefit or, 

9 you know, a net penalty isn't quite clear.  

10 CHAIRMAN KRESS: Yes. I would guess it's a 

11 penalty. It will slow down your agglomeration, I think.  

12 MR. TINKLER: But I guess, acknowledging the 

13 issue, I guess -- I guess we're not at this point 

14 persuaded that it validates our calculations. I mean, we 

15 know there are other phenomena that we don't take credit 

16 for and I'll say high rose cupicity. The particles absorb 

17 water and they get bigger and fall faster.  

18 CHAIRMAN KRESS: Yes.  

19 MR. TINKLER: And we don't take credit for it 

20 and it has been shown to be important. Europeans look at 

21 that very carefully because they don't have sprays, so 

22 they have a tendency to look at some of those mechanisms 

23 for more credit. It has been shown to be important even 

24 in mixed aerosols. We still don't take credit for it.  

25 CHAIRMAN KRESS: I don't know --
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1 MR. TINKLER: I also would say there's a 

2 whole lot of surface area that we typically don't model, 

3 also, inside a reactor containment, miscellaneous steel, 

4 pipe and all that stuff. I mean, that's -

5 MR. SEALE: Lots of cold drop-out surfaces.  

6 MR. TINKLER: Yes. There's lots of surfaces 

7 that we don't really explicitly take credit for.  

8 MR. ELTAWILA: Chairman, we took the comments 

9 that came from Dana about the charging of aerosol, and as 

10 part of the ARTIST test program in Switzerland, we 

11 proposed to them to run tests with charging aerosol. The 

12 problem is how to charge the aerosol -

13 CHAIRMAN KRESS: Yes. That's always the 

14 problem.  

15 MR. ELTAWILA: They are working with Dana and 

16 other people to try to devise a method to charge the 

17 aerosol before the test.  

18 CHAIRMAN KRESS: So there might be something in 

19 the -

20 MR. ELTAWILA: Yes. There is definitely 

21 interest in the ARTIST program.  

22 CHAIRMAN KRESS: Thank you.  

23 MR. TINKLER: My remarks shouldn't be construed 

24 to suggest I don't think we should resolve this. I think 

25 you should -- when there's an issue for which you have no
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1 data and it has a potential to have a negative 

2 effect, you should try to get data to resolve it.  

3 MR. SEALE: But it may be easier said than done.  

4 MR. TINKLER: It may be easier said than done.  

5 MR. SEALE: Yes.  

6 MR. SEALE: What's the acronym ARTIST? 

7 MR. ELTAWILA: I will give it to you.  

8 MR. SEALE: Okay.  

9 MR. ELTAWILA: But it's spelled "artist" exactly 

10 -

11 MR. SEALE: Okay.  

12 MR. ELTAWILA: -- but I will tell you what it 

13 stands for.  

14 MR. SEALE: Thank you.  

15 MR. TINKLER: Some combination of aerosol 

16 release and transport and steam generator tubes or 

17 something, something like that.  

18 But no, I don't mean to suggest that it's 

19 unimportant, okay? I wouldn't ignore all our calculations 

20 because we don't have any. That's all I'm suggesting.  

21 There are some other counterbalancing mechanisms, but it's 

22 clear that it would be -- you know, the use of some of 

23 these models for aerosol deposition, there's still some 

24 uncertainty. I mean, you see people using CFD codes to 

25 calculate aerosol deposition. It's a pretty common
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1 practice in Europe.  

2 CHAIRMAN KRESS: Uh-huh.  

3 MR. TINKLER: Now, to be using CFD codes to 

4 calculate aerosol deposition at local discontinuities and 

5 things like that, we don't -- we don't spend a lot of time 

6 doing that because we don't have a lot of -

7 CHAIRMAN KRESS: In fact, that was one of the 

8 things that was done for the steam generator tube issue 

9 with the jet carrying aerosols.  

10 MR. TINKLER: Well, right. We were trying to 

11 calculate jet velocities.  

12 CHAIRMAN KRESS: Yes.  

13 MR. TINKLER: Okay. And we looked at imposing 

14 -putting CD net flow with particles. But, I mean, there 

15 are people that look at, for the purpose of fission 

16 product deposition, you know, depositing things. But in 

17 looking at the accuracy of the more empirical models, we'd 

18 see predictions of deposition. So -- and I think it would 

19 be nice to have data to address those kinds of issue.  

20 CHAIRMAN KRESS: The other -

21 MR. TINKLER: And I agree that the charging of 

22 the particles is one that we have wrestled with for some 

23 time now.  

24 CHAIRMAN KRESS: With respect to needed 

25 research, one of the issues that both Dana and I brought
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1 up from time to time is that shape factors built 

2 into the codes, that are put in the codes applied across 

3 the board to all aerosol sizes.  

4 MR. TINKLER: Right. Right.  

5 CHAIRMAN KRESS: And that in reality, you would 

6 expect the shape factor to be a function of the aerosol 

7 size, and there ought to be better discrimination of that.  

8 I'm not sure if it would make a lot of difference in the 

9 final result, but from a physics standpoint, that doesn't 

10 make sense to apply one shape factor to the whole spectrum 

11 of aerosol.  

12 MR. TINKLER: Right.  

13 CHAIRMAN KRESS: I was wondering if anybody has 

14 -- I guess the business of aerosol research is just -

15 we've decided there's enough and it's not worth spending 

16 more money on it.  

17 There are so many uncertainties elsewhere that 

18 those -

19 MR. TINKLER: Yes.  

20 CHAIRMAN KRESS: -- kind of things -

21 MR. TINKLER: I think distinguishing between 

22 some of these effects is judged to be pretty hard at this 

23 point considering some of the others.  

24 CHAIRMAN KRESS: Some of the others.  

25 MR. TINKLER: You know, the shape factor is in
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1 the same band as particle charging.  

2 CHAIRMAN KRESS: Yes.  

3 MR. TINKLER: It really is.  

4 CHAIRMAN KRESS: In fact, you may be able to 

5 deal with particle charging if there were -

6 MR. TINKLER: And we're kind of sensitive to it.  

7 In the dry cask storage calculation, Jason looked at shape 

8 factors. We looked at those distributions and we looked 

9 at them pretty hard, and now assign different shape 

10 factors to different size aerosols. But we are aware of 

11 concerns about how well we can characterize some of that 

12 stuff.  

13 CHAIRMAN KRESS: You know, the agglomeration 

14 shape factor is partly based on the fact that the 

15 streamlines cause aerosols to miss each other -

16 MR. TINKLER: Right.  

17 CHAIRMAN KRESS: -- and if -- that's a 

18 streamline force, a thermohydraulic force. So if charges 

19 causes them to repel each other, you might be able to 

20 adjust for it with a shape factor.  

21 MR. TINKLER: Yes.  

22 CHAIRMAN KRESS: If you had evidence that it had 

23 an effect.  

24 Anyway, that's just one -

25 MR. TINKLER: Yes. You know, I would concede



235

1 that we take a lot of comfort in integral behavior 

2 simulation, the ability to predict integral results of a 

3 test.  

4 CHAIRMAN KRESS: Yes. Dana's point there is 

5 there have been no tests with charged aerosols.  

6 MR. TINKLER: Right. Right. I understand.  

7 CHAIRMAN KRESS: Is this a good time for a 

8 break? 

9 MR. TINKLER: I'm on page 39.  

10 CHAIRMAN KRESS: Thirty-nine.  

11 MR. TINKLER: I can -

12 MR. ELTAWILA: You could just skip a lot of 

13 them, right? 

14 MR. TINKLER: Yes. I can skip.  

15 [Laughter.] 

16 MR. TINKLER: Whenever the committee would like 

17 a break -

18 MR. SEALE: You're ready.  

19 MR. TINKLER: Your discretion.  

20 CHAIRMAN KRESS: Let's take a break for 15 

21 minutes.  

22 [Recess.] 

23 CHAIRMAN KRESS: Okay.  

24 MR. TINKLER: Okay. As I said, the next step in 

25 the consolidation will be to the demonstration or
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examination of MELCOR with SCDAP/RELAP and then 

we'll have MELCOR against SCDAP/RELAP calculations.  

I'll skip these kind of nodalization diagrams.  

but there's no reason that we can't calculate a system 

response that's quite similar in detail and scope as a 

SCDAP/RELAP calculation.  

Again, there was -- we do need to consider some 

improvements to the MELCOR modelling to simulate TMI-type 

behavior, because right now, MELCOR doesn't do a very good 

job of forming a molten pool in the core region and the 

subsequent relocation.  

CHAIRMAN KRESS: Let me ask you about that. You 

know, we hear this a lot, that here we have this big 

experiment full-scale and the codes can't predict it very 

well. Do you guys share the view that that's important? 

MR. TINKLER: Well, I think it is. I think we 

could do a much better job with a little bit of effort 

here, okay? 

One of the things that's -- when people first 

developed severe accident codes, they weren't concerned 

about predicting the ways in which the core melt 

progression might slow down. They had a tendency to 

calculate core melt progression going more rapidly, 

because for many sequence calculations, that's 

conservative.
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1 Now, a lot of times -- what they did 

2 originally was they used very high melt temperatures, so 

3 they drilled a little hole in the fission products, but 

4 then they relocated quickly.  

5 CHAIRMAN KRESS: My feeling is, if you really 

6 looked at TMI on an event tree type of formulation, -

7 MR. TINKLER: Well, that's true.  

8 CHAIRMAN KRESS: -- that it would be following 

9 down one of the pathways and would end up -- of course, it 

10 would end up not being very risk-significant.  

11 MR. TINKLER: Right.  

12 CHAIRMAN KRESS: So I view it as just one of the 

13 pathways and -

14 MR. TINKLER: It's just one. I don't know -

15 CHAIRMAN KRESS: And I don't know how important 

16 it is to predict it that well with your codes.  

17 MR. TINKLER: I don't think it's more important 

18 than anything else, okay, and I don't think it's 

19 necessarily more important than unmitigated station 

20 blackout, for example.  

21 CHAIRMAN KRESS: Uh-huh.  

22 MR. TINKLER: I wouldn't -- I don't think it is.  

23 CHAIRMAN KRESS: Yes.  

24 MR. TINKLER: Okay. But it is a source of data.  

25 There isn't all that much large-scale data.
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1 CHAIRMAN KRESS: Yes. Okay.  

2 MR. TINKLER: And it just causes us to consider 

3 these models that have a tendency to relocate a lot of 

4 molten material all the way to the lower plate quickly.  

5 CHAIRMAN KRESS: Uh-huh.  

6 MR. TINKLER: When in reality, the power 

7 distribution across the core would cause you to form 

8 crucible like crust in some cases and the outer assemblies 

9 to be cooler.  

10 In part, it's -- it's a kind of a sanity check 

11 on some of the simplified aspects of the model, but I 

12 don't know that it's all that -

13 MR. SEALE: But on the other hand, all those 

14 early calculations were done in a fairly juvenile stage of 

15 the development of this technology, and you wonder if a 

16 seasoned practitioner now who went back and looked at this 

17 thing from the beginning and with the knowledge now of 

18 what the post-accident autopsy was of the amount of 

19 material that was -- the core material that was involved 

20 and what it looked like in various stages, and what the 

21 penetration was down into the lower vessel head and so 

22 forth, you wonder if a person might not be able to put 

23 together a lot more -- well, essentially a model that 

24 would verify it.  

25 CHAIRMAN KRESS: Not with SCDAP and MELCOR, I
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1 don't believe.  

2 MR. SEALE: I didn't say with SCDAP.  

3 CHAIRMAN KRESS: Oh, okay.  

4 MR. SEALE: I said the technology of severe 

5 accidents.  

6 CHAIRMAN KRESS: Yes. I just don't think the 

7 core melt models are sophisticated enough to deal with a 

8 TMI. That's the problem I have with them.  

9 MR. TINKLER: Well, SCDAP is getting pretty 

10 close to it. They really are. They can do a pretty good 

11 job.  

12 Now, the relocation from the molten pool outside 

13 of the crust, that's still a tough calculation, predicting 

14 failure of that crust for a wide range of conditions.  

15 But they're getting pretty close to it, and we 

16 think we can get pretty close to it on MELCOR pretty 

17 quickly, but we need to do a little bit right now to 

18 improve it, because, see, we don't treat -- we don't have 

19 a separate energy equation for molten material right now, 

20 and that makes it tough to freeze that in the right way.  

21 So there are ways around it.  

22 CHAIRMAN KRESS: Are these going to help you 

23 make decisions somehow on when and how to inject water in 

24 ECCS or -

25 MR. TINKLER: It's probably --
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1 CHAIRMAN KRESS: What is this going to 

2 help you do when you put this capability in there? 

3 MR. TINKLER: It will allow you to more 

4 reasonably predict the rate of core melt progression, 

5 perhaps the likelihood of -

6 CHAIRMAN KRESS: Maybe the timing -

7 MR. TINKLER: It gives you a -

8 CHAIRMAN KRESS: -- timing for accident -

9 MR. TINKLER: It gives you a better idea of the 

10 time window available for recovery.  

11 CHAIRMAN KRESS: Okay.  

12 MR. ELTAWILA: That's exactly the point, because 

13 I think in order to do really a true risk-informed 

14 regulation, especially in a long transient, you have to 

15 take into account operator action.  

16 CHAIRMAN KRESS: You're right.  

17 MR. ELTAWILA: Would he be able to restore time 

18 and certain period of the accident and we add the water, 

19 and what's the effect of that on the progression itself 

20 and the time of the different -

21 MR. SEALE: Yes.  

22 MR. ELTAWILA: -- following scenario. That's 

23 very important for us to really quantity risk associated 

24 with severe accidents.  

25 CHAIRMAN KRESS: Thank you.
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1 MR. TINKLER: Yes. MELCOR moves the 

2 material down in the vessel too quickly now.  

3 CHAIRMAN KRESS: Yes. It just dumps it right 

4 there.  

5 MR. TINKLER: And so if you want to look 

6 reasonably at the likelihood of interdiction and 

7 corrective action, you need a better calculation of that.  

8 It moves too much material too quickly.  

9 CHAIRMAN KRESS: Uh-huh. Okay.  

10 MR. TINKLER: Okay. I'm going to skip this 

11 because I talked about it before, and we understand 

12 generally the issues associated with that. I'll talk it a 

13 little more when we get to the PHEBUS program.  

14 CHAIRMAN KRESS: Don't skip to VICTORIA just 

15 yet.  

16 MR. TINKLER: Okay.  

17 CHAIRMAN KRESS: I had a couple of questions I 

18 wanted to ask you about it.  

19 Oh, this is an assessment -

20 MR. TINKLER: This is the assessment of MELCOR 

21 against VICTORIA.  

22 CHAIRMAN KRESS: Uh-huh.  

23 MR. TINKLER: And what we will be looking at is 

24 the extent to which we adopt VICTORIA's, you know, 

25 slightly from the detailed fission product release models.
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We would have -- at one time, we were 

going to get the effect of pressure. I don't know that we 

will ever get that at this point. VICTORIA has a one over 

P dependency in its, you know, fuel release model.  

CHAIRMAN KRESS: Yes.  

MR. TINKLER: We don't have those kinds of 

things -

MR. ELTAWILA: I would like to make a correction 

to that slide. I know it's a Sandia slide. But MOX and 

high burnup fuel issue, CEPRI will not provide any fission 

product data, so I just -

MR. TINKLER: Right.  

MR. ELTAWILA: -- would like to take that out.  

MR. TINKLER: That's not severe accident data.  

CHAIRMAN KRESS: Okay.  

The booth model that's in MELCOR requires a 

diffusion coefficient and size. Has it just taken those 

out of VICTORIA? Is that where it got those values? 

MR. TINKLER: I think the point here is whether 

or not we would look to adopt more of VICTORIA's booth 

models, okay. Right now, typically we don't use those 

models in MELCOR. I mean, we use simple CORSOR models.  

CHAIRMAN KRESS: Yes. CORSOR M's.  

MR. TINKLER: CORSOR M.  

CHAIRMAN KRESS: Yes.
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MR. TINKLER: So -

CHAIRMAN KRESS: Does CORSOR have -- I mean does 

MELCOR have a booth model option in it now? I didn't 

realize it had -

MR. TINKLER: No, it doesn't. I don't think it 

does.  

CHAIRMAN KRESS: Oh, okay.  

MR. TINKLER: This is just -- this is the kinds 

of issues we'll be looking at comparing MELCOR against 

VICTORIA, okay? 

CHAIRMAN KRESS: Uh-huh.  

MR. TINKLER: MELCOR doesn't have, for example 

-MELCOR doesn't have any fission product -

CHAIRMAN KRESS: No.  

MR. TINKLER: No. So, see, in this sense, we're 

just -- we're looking at MELCOR versus these models.  

This's what this is meant to address. In this case, right 

now, you tell MELCOR what form things are. It doesn't 

know what form fission products are in. Obviously 

VICTORIA calculates the chemical form fission products.  

CHAIRMAN KRESS: That's where all the chemical 

equilibrium -

MR. TINKLER: That's where all the chemical 

equilibrium comes from, right.  

So the question is, could we put in a few models
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1 -- equations for a few species to try to 

2 distinguish between cesium hydroxide, cesium iodide, 

3 cesium molybolate? I mean, we could partially import some 

4 modelling.  

5 We would look at transport retention models in 

6 MELCOR. VICTORIA has a more detailed fission product 

7 transport and deposition model. You know, it has 

8 deposition in bands and in traction models, not 

9 necessarily what you would expect out of the PSI ARTIST 

10 experiments, but it has more detailed models in that 

11 respect.  

12 The MOX and high burnup issues -- this is just a 

13 general reference to things that need to be considered as 

14 part of MELCOR, you know, the various -- and the general 

15 issue of MELCOR for future reactors, future reactor 

16 designs.  

17 MR. BOEHNERT: Charlie, what's the schedule for 

18 doing this work? 

19 MR. TINKLER: The SCDAP/RELAP -- this is two 

20 years plus away. This year is SCDAP/RELAP and that will 

21 overlap into next year.  

22 MR. BOEHNERT: Okay.  

23 CHAIRMAN KRESS: What's an outyear? 

24 MR. TINKLER: This is an outyear.  

25 CHAIRMAN KRESS: Okay.
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1 MR. TINKLER: And we have done some 

2 assessment now. I mean, we have done some preparatory 

3 work to look at these kinds of issues, but importing 

4 capability or supplementing capability in MELCOR, you 

5 know, that's a couple years away.  

6 I want to turn to a couple of the international 

7 cooperative programs. The first is the OECD program.  

8 This is the follow-on to the Rosklov project, and if you 

9 recall, the Rosklov program was designed to look at heat 

10 fluxes, heat loads on the reactor vessel from a molten 

11 pool in the lower head.  

12 The reason we cared about knowing in more detail 

13 those heat fluxes and heat loads was from the standpoint 

14 of X vessel cooling, AP-600 advance reactors, X vessel 

15 cooling mechanism, the effectiveness, because if you want 

16 to know whether or not water is effective in preserving 

17 the integrity of the reactor vessel, I need to know the PT 

18 fluxes inside, because you set up these convective 

19 currents, so the PT flux actually occurs up high on the 

20 hemispherical head, not down at the bottom, which is good 

21 because that's the worse place to try to get heat away 

22 from because the bubbles can't get out of the way.  

23 CHAIRMAN KRESS: Now, there's some sympathy with 

24 saying that that was withdrawn as a strategy by AP-600, 

25 probably not effective for AP-1000 and probably not useful
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1 for any of the existing plants.  

2 So the question is, what is the use now of 

3 continuing this program? What's its application for if 

4 it's not for assessing flooding the lower head to keep the 

5 vessel in -- to keep the melt in the vessel? Does it have 

6 additional -

7 MR. TINKLER: Well, does tell you a little more.  

8 Well, I would say it's primarily related to X vessel 

9 cooling and retention of melt in the lower head. And if 

10 you can find other mechanisms to supplement it through 

11 water cooling inside as well as outside, you could 

12 conceivably -

13 CHAIRMAN KRESS: Maybe eventually it can become 

14 an accident management strategy.  

15 MR. TINKLER: You could be able to show its 

16 applicability to higher power reactors; but you would also 

17 have to supplement the X vessel cooling with some 

18 reintroduction of water in the vessel, too, because right 

19 now, you know, we've -- you know, this point came up, the 

20 conclusion that it may not be effective for a reactor of 

21 higher power than AP-600.  

22 CHAIRMAN KRESS: Why is it you need to know this 

23 partitioning of fission product, so that you can -

24 MR. TINKLER: Well -

25 CHAIRMAN KRESS: -- tell where the heat sources



247

1 are? 

2 MR. TINKLER: Yes. The idea that fission 

3 products might also collect in a stratified layer or 

4 metallic layer up high and further enhance -

5 CHAIRMAN KRESS: And focus the -

6 MR. TINKLER: And focus even more heat transfer 

7 at that point.  

8 CHAIRMAN KRESS: Because it's hotter.  

9 MR. TINKLER: Because it's hotter because it's 

10 got another heat source.  

11 CHAIRMAN KRESS: And it's a higher 

12 thermoconductivity.  

13 MR. TINKLER: So -- right, it's because it's got 

14 such a high thermoconductivity -

15 CHAIRMAN KRESS: So this is still related to 

16 whether or not it's a good accident management strategy? 

17 MR. TINKLER: Yes.  

18 MR. ELTAWILA: Not necessarily.  

19 MR. TINKLER: Well, whether or not it's a good 

20 -

21 MR. ELTAWILA: The vessel failure would be 

22 affected by that.  

23 MR. TINKLER: Well, the problem with that is, in 

24 a -- in a pressurized configuration, you can never wait 

25 until the thing gets fully molten because you failed
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1 before the -- CHAIRMAN KRESS: You failed anyway, 

2 yes.  

3 MR. TINKLER: It would influence the time and 

4 mode of failure for a depressurized conventional reactor.  

5 CHAIRMAN KRESS: Yes, but would that be 

6 significant enough for you to base any of your accident 

7 management strategies on, you know, like when to flood 

8 cavity or when to do things? Would you base any decisions 

9 on that difference in timing? Because there's not very 

10 much difference.  

11 MR. TINKLER: It's -

12 CHAIRMAN KRESS: I'm going to have a debate and 

13 argue with the full committee on the need for this program 

14 and why we should support it or not support it, and I'm 

15 trying to be a little bit of a devil's advocate here -

16 MR. TINKLER: I understand. I understand.  

17 CHAIRMAN KRESS: -- to see if I can get some -

18 MR. TINKLER: Well, you know, it was an 

19 outgrowth of the work to define the heat flux. To the 

20 extent that affects the timing and mode of vessel failure, 

21 it does have some bearing on that. It would cause it to 

22 be sooner. It would cause the heat flux to be less 

23 uniform.  

24 I'm going to show you some tests where we heat 

25 the lower head with different heat flux distributions,
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1 uniform heat flux and what we call a side-peaked 

2 heat flux, and the side-peaked heat flux does produce -

3 is more than likely to produce a large failure of the 

4 lower head because you focus heat at that -

5 MR. SEALE: You just cookie-cutter the bottom 

6 out.  

7 MR. TINKLER: Yes. You unzip the whole thing.  

8 There's a greater likelihood to unzip the whole thing, and 

9 I think everybody would agree that unzipping the whole 

10 lower head -

11 CHAIRMAN KRESS: Is not a good idea.  

12 MR. TINKLER: -- is worse than having a little, 

13 you know, bubble.  

14 MR. SEALE: This kind of thing could be helpful 

15 in influencing what kinds of severe accident management 

16 strategies you would want to go for.  

17 CHAIRMAN KRESS: Well, that's what I'm searching 

18 for, Bob. The next question is, what severe accident 

19 strategy am I going to have this thing influence? 

20 MR. ELTAWILA: Dr. Kress, we have a visitor from 

21 Europe here, George Vayssier here from Netherlands, and he 

22 might want to add something to this.  

23 CHAIRMAN KRESS: Oh, we'd love to have him come.  

24 Could you come to this microphone over here? 

25 MR. VAYSSIER: Thank you. My name is George



250

1 Vayssier from the Netherlands. I'm supporting the 

2 Dutch Nuclear Regulatory Agency as far as I can with my 

3 knowledge. I'm appreciative to be here and to follow your 

4 discussions.  

5 I'm from the Netherlands to represent the 

6 Rosklov project and was involved a little bit in the 

7 discussions around this project. There are a variety of 

8 reasons. It's partly technical, partly involved -

9 influenced by other deliberations.  

10 First, there was a group of severe accident 

11 experts in the OECD that have deliberated and thought 

12 about which areas were relevant for further research. One 

13 of the areas they felt was relevant for further research 

14 was the in-vessel debris cooling, the X-vessel cooling in 

15 the sense that you try to cool debris in the vessel by 

16 pouring water outside was one of the most relevant things 

17 to be investigated.  

18 The second deliberation was that this group of 

19 severe accident experts felt that there was a severe 

20 decline in expertise around the world in this material.  

21 They thought that it would be relevant to keep alive and 

22 keep active. A number of facilities potentially were 

23 threatened otherwise by a close-out or restrained budget.  

24 They thought that if you would consider these 

25 first two options and select an institute that will do the
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1 work, the work should be excellent in nature.  

2 These three things together put forward an 

3 initiative that the Rosklov project also could have been 

4 closed and completed this year. It should have a follow

5 up where several aspects of the in-vessel pool would be 

6 considered in more detail.  

7 Charles had mentioned a few technical items, and 

8 this is for a number of European reactors, certainly more 

9 relevant than for some of the U.S. reactors in a technical 

10 sense. We would look to some of the reactors which would 

11 be -- the only possibility to be a little effective in 

12 trying to keep the debris inside. But also for some VVRs, 

13 it was considered relevant that this work should be done.  

14 So this perspective of, I would say -- for maybe 

15 some political reasons, we should try to keep the 

16 expertise alive; some technical deliberations as to would 

17 it make a difference for a number of reactors; also 

18 continuation of useful work that otherwise might be 

19 terminated soon.  

20 CHAIRMAN KRESS: Okay. That's very helpful.  

21 MR. TINKLER: Actually, some of the materials 

22 interaction stuff too is really -

23 CHAIRMAN KRESS: It has -

24 MR. TINKLER: I can't always tell you exactly 

25 right now, but I can tell you that some of the
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shortcomings in core melt progression modelling is 

due to -

CHAIRMAN KRESS: Is materials.  

MR. TINKLER: Is materials.  

CHAIRMAN KRESS: Yes. I think they have broad 

applications, yes.  

MR. SEALE: Yes.  

MR. TINKLER: Okay. We don't have as good phase 

diagram information as we could have, and these kinds of 

programs do provide that kind of information.  

MR. ELTAWILA: And unlike the Rosklov program, 

this is a mostly separate effect, a small experiment to 

get the physical properties that you are really talking 

about.  

CHAIRMAN KRESS: That's a good point.  

MR. ELTAWILA: The new program is focusing on 

one of the conditions -- I'm on the steering committee -

one of the conditions that will run all the separate 

effect tests first, and then we will decide if we need an 

integral effect test later. But there will be -- nothing 

in the program right now -

MR. TINKLER: They don't even have a large-scale 

test yet. They haven't decided whether or not they want 

to run one. It's small- to medium-scale stuff.  

CHAIRMAN KRESS: Both of these comments have
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1 been very helpful to me.  

2 MR. ELTAWILA: As you said, it will be decided 

3 in December 2001 if we need the larger scale test.  

4 CHAIRMAN KRESS: Okay.  

5 MR. TINKLER: Material properties are a large 

6 part of this activity.  

7 The OECD's lower head failure program underway 

8 at Sandia is an extension of previous work basically to 

9 look at modes of vessel failure involving lower reactor 

10 coolant system pressure and with a larger differential 

11 temperature across the lower head wall.  

12 That first set of tests run at roughly one to a 

13 scale. They were not able to produce large delta T's 

14 across the steel shell. It's a thin shell, only had a 

15 heat capacity or a heat source that was a limited 

16 capacity.  

17 So one of the issues that came up when we were 

18 running tests with 10 and 20 degree decay temperature 

19 differential, the question was, well, in a reactor 

20 configuration, you would expect it to be much larger, that 

21 there would be an opportunity for stress redistribution in 

22 the outer layers of the vessel.  

23 There is an interest in how these things -- how 

24 the vessels fail at low to intermediate pressures, but 2 

25 MPA is not high by DCH standards, but it's still -- it
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will still eject debris out of the cavity. We did 

tests several years ago with KFK and IPSN that showed 

that.  

CHAIRMAN KRESS: Let me ask you about that 

because the same question has come up on this in the 

committee, and that is what kind of decisions will this 

help you make in terms of accident management or whatever, 

and the question I have, does this help you determine 

where the debris goes, or does it help you determine when 

you turn water on or -

MR. TINKLER: This helps you determine -- one of 

the problems we've had with FCIs, X-vessel FCIs, is 

determining what's the melt introduction rate to water 

below the vessel. That was one of the -

CHAIRMAN KRESS: Okay. So you've already got 

water there. This may tell you how fast you drop it in 

there.  

MR. TINKLER: How fast you drop it in there.  

CHAIRMAN KRESS: So this could be viewed as an 

FCI-like related experience? 

MR. TINKLER: Well, this -- one of the major 

boundary conditions for the FCI calculations for AP-600 

was the melt introduction rate into the flooded cavity, 

okay.  

CHAIRMAN KRESS: I can see how that ought to be
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1 -

2 MR. TINKLER: So if -- a lot of people argue 

3 that if you -- well, I'm not going to get anywhere near 

4 the screen, that's for sure.  

5 CHAIRMAN KRESS: But I thought -

6 MR. TINKLER: If you -

7 CHAIRMAN KRESS: I thought once -

8 MR. TINKLER: Here we go. This is all -- let's 

9 pretend this is melt in the lower head. You know, if you 

10 fail up high but it's not a very big hole, you don't 

11 introduce a lot of melt quickly before you saturate the 

12 water.  

13 MR. SEALE: It sort of decants out and -

14 MR. TINKLER: Okay. If you fail high and you 

15 unzip, then you introduce a lot of melt very quickly to 

16 potentially a sub-cooled water pool, and that's what drove 

17 the AP-600 FCI calculation, -

18 CHAIRMAN KRESS: Yes.  

19 MR. TINKLER: -- the melt pour rate into that 

20 water.  

21 So then we argue about, well, where is this 

22 vessel going to fail and how big is the hole going to be 

23 and how fast does the water pour out? I mean, it could be 

24 a gravity drain. At lower pressures, these things can 

25 start to kind of be extrapolated to gravity pores, okay.
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1 CHAIRMAN KRESS: When the melt starts 

2 through a failed hole, it doesn't just go ahead and eat 

3 its way bigger and go into a full -

4 MR. TINKLER: Well, in some cases, if it's fully 

5 molten, it will continue to -

6 CHAIRMAN KRESS: Yes.  

7 MR. TINKLER: But in the FCI calculation, you 

8 need to know how much initially it -- what comes out five 

9 seconds later is of no concern in an FCI calculation.  

10 CHAIRMAN KRESS: Once you get it saturated.  

11 MR. TINKLER: Once you get it saturated, once 

12 you've ejected water, it's that initial -

13 CHAIRMAN KRESS: Once you drop stuff in there 

14 and kick the water out.  

15 MR. TINKLER: Right.  

16 MR. SEALE: Yes, but the something is the whole 

17 bottom section.  

18 CHAIRMAN KRESS: It's the initial -

19 MR. TINKLER: Yes, something is the whole bottom 

20 section. There's the opportunity -- I mean, conceivably, 

21 you're stuck then doing an FCI calculation, which assumes 

22 participation of a very large fracture of melt, and that 

23 ends up producing a pretty high FCI. If you can do -- if 

24 you can more realistically produce a transient release 

25 rate -- I mean, this was a problem for some of the FCI
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1 calculations in vessel, you know, does the melt 

2 relocate down the side of the core barrel, does it fail 

3 under the bottom of the crucible and release all the melt? 

4 So we argue about these pour rates into sub

5 cooled water, and this kind of data will -- I mean, these 

6 kinds of tests will tell you more about that because they 

7 will tell you about the failure modes under lower pressure 

8 conditions.  

9 MR. SEALE: And the failure propagation.  

10 MR. TINKLER: And the failure propagation.  

11 MR. SEALE: Yes.  

12 MR. TINKLER: And keep in mind, we think we're 

13 going to unintentionally depressurize most of our high

14 pressures systems.  

15 CHAIRMAN KRESS: Uh-huh.  

16 MR. TINKLER: We think we're going to fail the 

17 hot leg, so we're going to be fairly -- we're going to be 

18 in the range of -- well, we might not be 2 MPA, we may be 

19 a little lower.  

20 So right now, we have -- there's a matrix to 

21 look at five tests. There will be some material testing 

22 of the vessel material. To make sure we understand the 

23 material properties for subsequent calculations, we'll 

24 develop models for failure.  

25 Finite element modeling is pretty popular with
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1 the structural folks on these kinds of things.  

2 They look at more detailed models for predicting the 

3 actual location.  

4 General locations of failure typically relate to 

5 imperfections in the vessel, places where it's a little 

6 thinner than somewhere else.  

7 CHAIRMAN KRESS: Are you using thermites for 

8 this? 

9 MR. TINKLER: We're using radiant heating in 

10 these.  

11 CHAIRMAN KRESS: Oh.  

12 MR. TINKLER: We put our radiant heater down in 

13 -- these aren't -- no melt.  

14 CHAIRMAN KRESS: No melt. Okay.  

15 MR. TINKLER: We got a suscepter, and one of the 

16 tricks in this is to shape this thing so you get the right 

17 heat flux on that lower head.  

18 CHAIRMAN KRESS: Wow. That would be a problem.  

19 MR. TINKLER: Well, actually, they're pretty -

20 apparently this is a bit of a science and they can do 

21 that, they can do those calculations and predict it pretty 

22 accurately. And they predict pretty uniform -- a lot of 

23 the initial tests are at uniform heat fluxes.  

24 This is -- well, we will look at issues like 

25 penetrations, okay? Some of them are no penetrations,
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1 representative of advanced reactors on like -

2 we've got at least one test here where we looked at 

3 penetrations.  

4 Past tests with penetrations showed that 

5 basically what happened was the vessel forms, grows, and 

6 the weld broke at the penetration and we depressurize 

7 right there.  

8 CHAIRMAN KRESS: Yes.  

9 MR. TINKLER: So we didn't produce -- we didn't 

10 produce any of these tears that are characteristic of 

11 vessel failure.  

12 This pressure transient relates to the fact 

13 that, well, what happens if the operator injects water 

14 just while this vessel is getting nice and hot and it's -

15 you know, you found a way to get it hot at a low pressure 

16 and now you're repressurized a little bit, because that 

17 was the case in an earlier program that unzipped the lower 

18 head. So there's a renewed interest in looking at this 

19 more carefully.  

20 You can see we have different kinds of heat 

21 fluxes -- the uniform as well as the side-peaked. Side

22 peaked is more closely affiliated with a molten pool.  

23 Uniform is more closely affiliated with a semi-solid kind 

24 of debris bed or whatever. There's no way to get a side

25 peak here. I shouldn't say there's no way, but side-peak
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1 is not all that characteristic of a debris bed.  

2 The next viewgraph shows -

3 CHAIRMAN KRESS: Who's cooperating in this 

4 program? You said it was -

5 MR. TINKLER: This is an OECD program. We co

6 sponsor it together with DOE as the U.S. International 

7 participants -- I would like to say most of Europe without 

8 trying to recite everybody and leaving somebody out. I 

9 think Japan is participating in this, but I'm not certain 

10 on that one.  

11 You say no? 

12 MR. ELTAWILA: It's very small participation in 

13 that.  

14 MR. TINKLER: Well, it's a list about this long.  

15 CHAIRMAN KRESS: It's not part of CSARP? 

16 MR. TINKLER: Well, technically an OECD program 

17 is not technically part of CSARP per se because in order 

18 to release data, you have to have approval from all of the 

19 OECD members.  

20 CHAIRMAN KRESS: Yes.  

21 MR. TINKLER: And we've run two tests, and if I 

22 didn't mention it, we've run two tests and this program is 

23 supposed to be -- the schedule of this program I think is 

24 December 2001, this program will be completed. So we're 

25 about halfway through.
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1 The very first test -- actually, these 

2 tests produce behavior similar to the fire pressure tests 

3 where you get general deformation of the lower head and 

4 you get these little tears. We used to call it the smiley 

5 faces. The equivalent full-size hole in this was .20 

6 centimeters, which is not very big. You generally regard 

7 that as a nice small hole.  

8 CHAIRMAN KRESS: Uh-huh.  

9 MR. TINKLER: By comparison, typically when we 

10 did DCH calculations, we'd see the hole size up to about a 

11 half meter, something like that, all the way up to a 

12 meter.  

13 CHAIRMAN KRESS: How do you -

14 MR. TINKLER: And that's smaller than the hole 

15 size -

16 CHAIRMAN KRESS: How do you hold the pressure in 

17 the vessel? 

18 MR. TINKLER: How do you hold it in? 

19 CHAIRMAN KRESS: Yes. What is the 

20 pressurization? 

21 MR. TINKLER: It's gas.  

22 CHAIRMAN KRESS: Yes, but does it get depleted 

23 rather -

24 MR. TINKLER: Frequently.  

25 CHAIRMAN KRESS: And does that have any
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1 influence? MR. TINKLER: Well, there's 

2 different schools of thought on that issue, okay? Some 

3 people argue that if you had a much larger reservoir, you 

4 could grow it more. But this thins out. Somebody 

5 described it as a blunt axe blade. But that thins 

6 pretty quickly, so it's thicker not too far away, and 

7 whether or not it would continue to grow is not clear.  

8 But there are I guess as many people who think it wouldn't 

9 as people who think it might at this point.  

10 The second test, there's a little bigger full

11 scale equivalent hole size, but -- actually the heat 

12 pressurization on these takes a little -- the tear 

13 actually takes a little longer. The earlier test, it 

14 occurs quickly. These tears take a little longer because 

15 it's a little thicker vessel. So I guess I, because of 

16 that, I guess I would be inclined to think it wouldn't 

17 grow much more.  

18 CHAIRMAN KRESS: And in reality, it will be 

19 spraying molten stuff out of there? 

20 MR. TINKLER: Well, no. Actually, those tests 

21 are uniform -- that's going to be rocks inside there.  

22 CHAIRMAN KRESS: Oh, in the reactor case, that 

23 would be rocks.  

24 MR. TINKLER: That would be rocks.  

25 CHAIRMAN KRESS: Okay. So it wouldn't be much
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1 different.  

2 MR. TINKLER: Yes. So, I mean, you can't -

3 well, in the absence of X-vessel cooling, it would be 

4 rocks, okay, because you could never get it to the point 

5 of being molten inside of a steel vessel.  

6 CHAIRMAN KRESS: Okay.  

7 MR. TINKLER: The MACE program has been going on 

8 for a number of years now to investigate the potential for 

9 overlaying water to cool and terminate the core concrete 

10 interaction.  

11 CHAIRMAN KRESS: Uh-huh.  

12 MR. TINKLER: This is a program that we've 

13 already funded. It's being proposed as an OECD program, 

14 but the current program as configured requires no funding 

15 from us. We've conducted a number of large-scale integral 

16 MACE experiments up to two tons of material, one meter by 

17 one meter, 20 centimeters deep, and -

18 MR. SEALE: Wow.  

19 MR. TINKLER: And we used direct electrical 

20 heating in these tests where you can -- we had starter 

21 coils and then we passed electrical current through it to 

22 simulate decay heat.  

23 Generally speaking, what we see, we get this 

24 thing fully molten, we add water, and we see very high 

25 heat transfer rates, and then we see a cross form, and we
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1 see heat transfer drop, drop like a stone, because 

2 we form this -

3 CHAIRMAN KRESS: You form a bridge.  

4 MR. TINKLER: We formed this bridge cross that 

5 anchors on the side walls, and we tried heating the side 

6 walls, we've tried a lot of things.  

7 MR. SEALE: And this is an oxide crust? 

8 MR. TINKLER: This is an oxide crust.  

9 MR. SEALE: And does water boil off of the top 

10 of it, then, and go away? 

11 MR. TINKLER: Well, we get heat transfer off the 

12 top, okay; we just don't get enough to quench what's 

13 underneath that crust.  

14 MR. SEALE: That's what I mean.  

15 MR. TINKLER: Yes.  

16 MR. SEALE: As long as you keep pouring water on 

17 it, essentially it boils from then on, it doesn't -

18 MR. ELTAWILA: No, what happens is that you get 

19 separation between the crust and the -

20 MR. TINKLER: Later in time, the melt pulls away 

21 from that crust.  

22 CHAIRMAN KRESS: And the melt just goes ahead 

23 and continues as core concrete -

24 MR. TINKLER: Right.  

25 CHAIRMAN KRESS: -- interaction.



265

1 MR. SEALE: Water gets down there? 

2 MR. TINKLER: No.  

3 CHAIRMAN KRESS: No. It just goes right on down 

4 into the -

5 MR. SEALE: Oh. So it chews through the bottom, 

6 then.  

7 CHAIRMAN KRESS: Yes.  

8 MR. TINKLER: It goes down through the bottom, 

9 yes. See, we get separation, we form a crust, -

10 MR. SEALE: Yes.  

11 MR. TINKLER: -- and for a little while longer, 

12 we'll get boiling, a little while; then we get separation 

13 because the melt -

14 MR. SEALE: Yes.  

15 MR. TINKLER: -- keeps eating concrete, and then 

16 we get a gap, and then we get really bad heat transfer.  

17 MR. SEALE: Since it's an oxide, you can't heat 

18 it anymore.  

19 MR. TINKLER: Right, you can't heat it.  

20 CHAIRMAN KRESS: And the question was, -

21 MR. SEALE: Yes.  

22 CHAIRMAN KRESS: -- will water poured on top of 

23 the melt stop the core concrete interaction.  

24 MR. TINKLER: Now, we -

25 CHAIRMAN KRESS: And/or stop the fission
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1 products.  

2 MR. SEALE: Well, you don't know.  

3 CHAIRMAN KRESS: You really don't know from 

4 these tests yet.  

5 MR. TINKLER: Well, you know, the argument has 

6 been that this gap between the suspended crust and the 

7 melt is not real. You couldn't sustain that -

8 CHAIRMAN KRESS: Especially for a big crust.  

9 MR. TINKLER: For a very big crust.  

10 MR. SEALE: Two meters -

11 MR. TINKLER: It's only one meter -

12 MR. SEALE: A meter by a meter -

13 MR. TINKLER: I know, but -

14 MR. SEALE: Well, that's still a good -

15 MR. TINKLER: That's pretty big, but -

16 MR. SEALE: That's a pretty good bridge.  

17 MR. TINKLER: It's not as big as Zion's cavity 

18 or, you know, some of the others.  

19 MR. SEALE: That's right.  

20 MR. TINKLER: So the argument has been that at 

21 plant scale, you could expect this thing to collapse.  

22 MR. SEALE: To perhaps break up, yes.  

23 MR. TINKLER: Okay. And actually -

24 MR. SEALE: Well, especially if you were 

25 continuing to drop debris on top of it.



267

1 MR. TINKLER: Right. And actually, this 

2 is, you know, this is a pretty severe configuration. We 

3 assumed all the melt's relocated -

4 MR. SEALE: Yes.  

5 MR. TINKLER: -- and brought it to a boil. We 

6 didn't assume some of it quenched part of the way and 

7 spread more, or -- so it's a -

8 CHAIRMAN KRESS: So what are the plans to 

9 resolving this? You're not going to run a bigger test, 

10 are you? 

11 MR. TINKLER: No.  

12 MR. ELTAWILA: No.  

13 MR. TINKLER: No. Farouk is not a fan of going 

14 large on this thing.  

15 Actually, there is a sentiment for even larger.  

16 It's not a sentiment originated with Dr. Eltawila, but 

17 there is a sentiment that, you know, well, we knew that 

18 one meter by one meter was going to be close based on some 

19 stress calculations, and -

20 CHAIRMAN KRESS: The cost goes up with the 

21 square of the linear dimension? 

22 MR. TINKLER: Yes, it goes up a lot.  

23 Actually, Dana was responsible in part for us 

24 going to larger scales because he developed the thermite 

25 composition that we could use. We can actually start out
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1 with a thermite to get -

2 MR. SEALE: To kick it off.  

3 MR. TINKLER: -- to kick it off.  

4 CHAIRMAN KRESS: Kick it off and then -

5 MR. TINKLER: Because otherwise, trying to melt 

6 it with DEH that was -- once you got it to this big scale.  

7 So he came up with a composition and, you know, it was 

8 fine-tuned a little bit, so we can get pretty much all the 

9 way there initially with this thermite reaction. So, you 

10 know, you could go larger, but other costs, obviously, go 

11 way up.  

12 We discovered all kinds of things, like the fact 

13 that some of these materials are quite hygroscopic and 

14 absorb water when they sit in the test chamber for a long 

15 period of time, and then you light them off and they got 

16 water trapped in them. That was -

17 CHAIRMAN KRESS: That could be spectacular.  

18 MR. TINKLER: That was spectacular. That was a 

19 spectacular fail test, you know.  

20 CHAIRMAN KRESS: Yes.  

21 MR. TINKLER: Produced a nice hydrogen flame and 

22 all -

23 CHAIRMAN KRESS: Yes.  

24 MR. TINKLER: -- kinds of good stuff there.  

25 After the test, you got a collapse in that
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1 quadrant right here.  

2 MR. SEALE: I'm looking down on the top of this 

3 thing.  

4 MR. TINKLER: You're looking down on the top.  

5 These are electros -

6 MR. SEALE: Yes.  

7 MR. TINKLER: And there's a quadrant that 

8 actually collapsed, but it collapsed after the test was 

9 over, so what good does that do you? 

10 CHAIRMAN KRESS: But the plans are to look for 

11 international support on this and do finer separate 

12 effects tests? 

13 MR. TINKLER: We have some separate effects 

14 tests that are planned right now, and there have been a 

15 couple mechanisms proposed for cooling. One is obviously 

16 that at large scale, the crust would collapse and water 

17 ingression would occur. And if it didn't occur at once, 

18 you could get a succession of collapses.  

19 We get a lot of heat transfer in that initial 

20 phase, so if you could collapse a crust, you could maybe 

21 get there, because we know we can cool by conduction.  

22 CHAIRMAN KRESS: If you can get the water in 

23 there, it would probably cool.  

24 MR. TINKLER: Yes. We know we can cool by 

25 conduction.
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1 MR. SEALE: Probably tear it up pretty 

2 good.  

3 CHAIRMAN KRESS: Yes, it would help disrupt the 

4 crust if you get it in there.  

5 MR. TINKLER: And I think the French originated 

6 the idea that you could cool it perhaps by expelling 

7 entraining melt out of the melt region through the crust 

8 into the water above.  

9 CHAIRMAN KRESS: Expelling it how? 

10 MR. TINKLER: Well, the gas generation would 

11 entrain melt.  

12 CHAIRMAN KRESS: Uh-huh.  

13 MR. TINKLER: See one of the reasons we can't -

14 we don't see this now is because we have this separation.  

15 But what if you could sustain contact with the crust -

16 CHAIRMAN KRESS: You have this melt on concrete? 

17 MR. TINKLER: Yes.  

18 CHAIRMAN KRESS: Is it bubbling gases up through 

19 it? 

20 MR. TINKLER: Yes.  

21 CHAIRMAN KRESS: Okay.  

22 MR. TINKLER: These are fully integral.  

23 CHAIRMAN KRESS: So these just penetrate through 

24 the crust, the gases? 

25 MR. TINKLER: Right now, only gases -- gases
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1 will go through the crust and water won't. But 

2 again, we have this separation and if you could keep the 

3 crust on top of the melt, you might go through some sort 

4 of thermal cycling where it would get hotter and eat away 

5 at the crust, and then you could -- we see these in tests.  

6 We see eruptions in melt.  

7 CHAIRMAN KRESS: That would be all right.  

8 MR. TINKLER: That would be okay.  

9 CHAIRMAN KRESS: That's one way to cool it if 

10 you could do that.  

11 MR. TINKLER: Now, people argue whether or not 

12 you could actually carry enough melt up out of it on top 

13 of the crust to cool it that way, but it's one of the 

14 mechanisms that's being -

15 CHAIRMAN KRESS: Well, any way you carry that 

16 heat upward is the idea.  

17 MR. TINKLER: Right. Well, it's clear that 

18 you've got to run a test that keeps the crust in contact 

19 with the melt. Otherwise, you know, you can't carry 

20 debris, you couldn't possibly cool it.  

21 We think you're getting some water ingression 

22 down into that crust.  

23 MR. SEALE: Yes, but the other problem is that 

24 once that crust forms with this stuff, you can't deposit 

25 any energy in it, so you really don't know -- I mean, it
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1 doesn't have -

2 CHAIRMAN KRESS: It doesn't have fission 

3 products in it.  

4 MR. TINKLER: That's one of the -- that's been 

5 one of the complaints, is that once we form the crust, we 

6 can no longer simulate decay heat in the crust.  

7 CHAIRMAN KRESS: Yes. I don't think -

8 MR. SEALE: Okay.  

9 CHAIRMAN KRESS: I don't think that will help 

10 you much.  

11 MR. TINKLER: Well -

12 CHAIRMAN KRESS: I looked at that at one time, 

13 and you get a crust that's determined by the 

14 thermoconductivity and the heat flux through it. See, the 

15 bottom of the crust is always at the melting point 

16 temperature, -

17 MR. TINKLER: Right.  

18 CHAIRMAN KRESS: -- and that almost -- and the 

19 heat flux upward almost automatically fixes your thickness 

20 of the crust, and the amount of decay heat you get in that 

21 extra thickness maybe shortens it just a little bit, but 

22 not a lot. It's just not much help.  

23 MR. SEALE: But it may soften it some, and with 

24 that much weight, you could probably break it.  

25 CHAIRMAN KRESS: You get just about the same
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1 temperature distribution through it. You know, 

2 it's a pure conduction versus conduction with internal 

3 generation, but it doesn't change the temperature profile 

4 much.  

5 MR. TINKLER: People that believe that you 

6 can really quench this stuff actually argue that if you're 

7 able to quench it, you should be able to quench it 

8 relatively quickly such that by the time you remove that 

9 sensible heat, the fact that you don't simulate decay 

10 heat, and if -

11 CHAIRMAN KRESS: Yes.  

12 MR. TINKLER: -- you get collapse of the crust, 

13 that should be sufficient -

14 CHAIRMAN KRESS: Yes.  

15 MR. TINKLER: -- and you will be able to quench 

16 it.  

17 CHAIRMAN KRESS: I think there's a lot of 

18 validity to that.  

19 MR. TINKLER: I think so, too. My argument is 

20 that if it's going to quench, it will quench pretty 

21 quickly. It won't be an hours and hours and hours 

22 process, because we see a quenching of some significant 

23 fraction of the melt, maybe, I don't know, 25 percent.  

24 MR. ELTAWILA: More than that, actually.  

25 MR. TINKLER: Twenty-five, 30? Thirty-five? So
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1 you don't need to -- you need to do that maybe 

2 three times. So -- and if it's going to happen, it's 

3 probably going to happen pretty quickly.  

4 But, you know, this says -- I still think this 

5 is an important area for long-term containment 

6 performance, plant stability. The idea that you can 

7 quench this stuff and terminate the core concrete 

8 interaction, I think it's an important consideration, 

9 because in the long-term maximum management, it's a lot 

10 easier to get rid of steam than it is noncondensibles, and 

11 you can find a way, you know, to get rid of that.  

12 CHAIRMAN KRESS: Yes.  

13 MR. TINKLER: And I think it would be -- if you 

14 can show that containment failure in the long term is not 

15 inevitable or the venting wouldn't be needed in the long

16 term on condensibles, that would be a good thing.  

17 CHAIRMAN KRESS: Yes. I agree.  

18 MR. TINKLER: And like I said, the first test 

19 here is a melt eruption test to look at this mechanism by 

20 which you can erode, melt the bottom, this idea of thermo

21 cycling. It gets hot enough it melts the bottom of the 

22 crust and the gas will carry melt up through it.  

23 This is programmatic stuff. It was -

24 CHAIRMAN KRESS: Now, does that depend on the 

25 flow patterns in the melt?
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1 MR. TINKLER: We don't -- right now -

2 actually, we did see preferential release of gas in some 

3 of these tests.  

4 CHAIRMAN KRESS: Yes.  

5 MR. TINKLER: You know, you kind of get like 

6 spout holes and stuff like that, and it starts to find a 

7 path.  

8 CHAIRMAN KRESS: Once it gets a path started, 

9 then I think -

10 MR. TINKLER: Right.  

11 Now, these separate effects tests will use a 

12 non-ablating base mat, will use a magnesia base mat with 

13 inert gas and try to -- see, the idea there is that if we 

14 have a non-ablating base mat, the melt won't pull away 

15 from the crust. We can keep that -

16 CHAIRMAN KRESS: Yes.  

17 MR. TINKLER: If it doesn't shrink too bad, we 

18 can keep it in contact with the crust and then carry it 

19 through. That's the idea.  

20 Like I said, there is a -- I've talked a lot 

21 about the melt eruption test with inert gas. We're also 

22 talking about a water ingression test. This was proposed 

23 a number of years ago, it's a separate effects test.  

24 The idea was, don't worry about simulating decay 

25 heat; just get it hot. We have a non-ablating base mat,
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1 and pour water on it and see what kind of water -

2 you can just track by conduction, you can track the 

3 cooling front through the thing. See if you're getting 

4 water ingression. The idea that you're not simulating 

5 decay heat -- if you -- you can simulate different gas 

6 barging rates up through it if you want, but you should be 

7 able to track the quench front.  

8 They also talked about trying to find some kind 

9 of simulate material for corium that they could pour into 

10 as big a surface area as you want, see under what 

11 conditions it would collapse, so -- without all the, you 

12 know, melting and heating kinds of -

13 CHAIRMAN KRESS: Lower temperature material.  

14 MR. TINKLER: Yes.  

15 The next part of my presentation, I'll talk a 

16 little bit about the PHEBUS project. The subcommittee I 

17 think is pretty familiar with this. It's an integral 

18 experiment on severe accident fission product release, 

19 transport, deposition, resuspension, chemistry in light

20 water reactors. It's also a core melt progression test, 

21 too.  

22 CHAIRMAN KRESS: All sorts of things.  

23 MR. TINKLER: It's all kinds of things.  

24 CHAIRMAN KRESS: I heard there was some lack of 

25 enthusiasm in Europeabout continuing this program? Is
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1 that just something I heard or -

2 MR. ELTAWILA: I think SEAA needs to address 

3 other issues like MOX fuel and things like that, and they 

4 are looking for ways -- whether they should continue the 

5 existing program or terminate it early and start in the 

6 second phase.  

7 CHAIRMAN KRESS: I see.  

8 MR. SEALE: Yes. I also heard that there was 

9 talk about an air-driven oxidation versus a water 

10 experiment, and there were people that were scared that 

11 they would crack the facility up if they did that, and it 

12 would be difficult to clean it up then to use it for 

13 something else.  

14 MR. ELTAWILA: I thought that there is an air

15 test -

16 MR. TINKLER: PG5 is presently scheduled. But 

17 the decontamination of the containment vessel is a huge 

18 task. That's what takes all the time between the tests.  

19 CHAIRMAN KRESS: Yes.  

20 MR. TINKLER: And they had a couple tests where 

21 they were going to not use a containment vessel and they 

22 could cut down on the cycle time between tests. But 

23 decontamination of the -

24 MR. SEALE: Uh-huh.  

25 MR. TINKLER: So if you put --
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1 CHAIRMAN KRESS: I think that's a 

2 relatively good idea. I don't think that we're learning 

3 much from those containment parts of the tests anyway.  

4 MR. TINKLER: And actually, I think that's what 

5 you're hearing in some of those views expressed -- do you 

6 need all this? Do you need -- does it have to be fully 

7 integrated? Would you settle for half-integral? 

8 CHAIRMAN KRESS: Yes.  

9 MR. TINKLER: How about you just model the 

10 reactor coolant system without the containment, the sump 

11 and everything else that you can throw in there.  

12 CHAIRMAN KRESS: Yes. I think there's some 

13 validity to those arguments.  

14 MR. TINKLER: Because if all of the time in a 

15 test matrix is being used up by decontamination of the 

16 vessel -- CHAIRMAN KRESS: Yes. That's crazy.  

17 MR. TINKLER: I don't know. You've got to 

18 question whether or not that's worth that additional time 

19 and cost because, you know -- I don't know. Our 

20 experience is that the cost of test programs is directly 

21 related to the time, because the people are there and 

22 you've got to pay them whether they're there running the 

23 tests or whether they're there waiting to run a test.  

24 CHAIRMAN KRESS: I think you can -

25 MR. TINKLER: So basically you can turn tests
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1 around much more efficiently.  

2 CHAIRMAN KRESS: Oh, I think absolutely that's 

3 true.  

4 MR. TINKLER: So this thing -- this program is 

5 expensive because we were on a two-year cycle between 

6 tests for a while there.  

7 CHAIRMAN KRESS: You guys are basically paid up 

8 on -

9 MR. TINKLER: We're paid up.  

10 CHAIRMAN KRESS: -- it, aren't you? 

11 MR. TINKLER: We're paid up. And, you know, 

12 there have been -- some new members joined the program, so 

13 there has been some infusion of new money, but, you know, 

14 that always comes with demand for different test matrix, 

15 too.  

16 CHAIRMAN KRESS: Yes.  

17 MR. TINKLER: So, you know, that's -

18 CHAIRMAN KRESS: Yes.  

19 MR. SEALE: Se la vie.  

20 MR. TINKLER: Yes.  

21 This is a recitation of the test matrix. We've 

22 done FPTO, FPT1, FPT2 and 4.  

23 MR. SEALE: Yes. Three is the one -- or 5 is 

24 the one that's got them scared.  

25 MR. TINKLER: That's --
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1 MR. SEALE: That's the ruthenium.  

2 MR. TINKLER: And I guess we've got 3 to go too, 

3 as well. We've got 3 to do.  

4 We sent a research information letter on this 

5 project to NRR this year, and some interesting highlights, 

6 because, you know, we just -- we just widely adapted use 

7 of the revised source terms and said, well, geez, how do 

8 these results compare to the revised source term? Well, 

9 right off the bat, these tests show that the iodide 

10 release in gaseous form is quite small. It's -- FPTI is 

11 much less than 5 percent; it's like .1 percent.  

12 CHAIRMAN KRESS: Yes.  

13 MR. TINKLER: Much is made of FPTO being higher 

14 -

15 CHAIRMAN KRESS: When we come up with the 5 

16 percent, it was actually a maximum that you could get 

17 under those conditions for any sequence is how that was 

18 arrived at. I'm surprised you'd come up with lower values 

19 in PHEBUS.  

20 MR. TINKLER: Well, PHEBUS FPTO actually has a 

21 -not higher than this, but it has a higher -- but it's 

22 unirradiated fuel, so the iodide inventory is so small 

23 that a little bit in vapor form, you know, skews the -- it 

24 skews the analysis.  

25 CHAIRMAN KRESS: Yes.
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1 MR. TINKLER: So we constantly argue 

2 about the significance of that particular number, but it's 

3 pretty small. There are very low releases of refractory 

4 fission products, including ruthenium, radionuclides 

5 deposited in the reactor coolant system, and it shows that 

6 that's an issue, but we know that.  

7 CHAIRMAN KRESS: We knew that.  

8 MR. TINKLER: We know that and we consider that.  

9 This is kind of a big deal. The cesium -

10 CHAIRMAN KRESS: Yes, that last one is an 

11 interesting one.  

12 MR. TINKLER: It is. It is. And actually, this 

13 has some significance for us because I think -- I don't 

14 want to misspeak here, but I'm pretty sure that this issue 

15 came up in the revised source term because people were 

16 arguing about whether they need to buffer their sump.  

17 CHAIRMAN KRESS: That was -

18 MR. TINKLER: People argued that, well, I've got 

19 all this hydroxide going into the sump, -

20 CHAIRMAN KRESS: Why do we need to buffer.  

21 MR. TINKLER: -- why do I need to do it? And 

22 Grand Gulf argued they didn't need to do it.  

23 CHAIRMAN KRESS: Yes, that's been argued.  

24 MR. TINKLER: And we said -- and we had 

25 discussions with --
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1 CHAIRMAN KRESS: I don't think this is a 

2 real issue because there's enough facet sources in the 

3 containment anyway that it would override any of that -

4 MR. TINKLER: Well, I'm pretty sure -

5 CHAIRMAN KRESS: -- raw cesium hydroxide and it 

6 still wouldn't matter.  

7 MR. TINKLER: I'm pretty sure our initial 

8 discussions with them, I think NRR has had with Grand 

9 Gulf, have said, well, no thanks, you know, because even 

10 if it was, there are the other sources, but this data 

11 suggests it might not be hydroxide, it may be cesium -

12 CHAIRMAN KRESS: The other issue shown on there 

13 is the iodide ends up being silver iodide? 

14 MR. TINKLER: Oh, absolutely. Yes. The iodide 

15 is silver iodide. That's insoluble, that's about as good 

16 as it gets for the sump, too.  

17 CHAIRMAN KRESS: Yes. That one scares me a 

18 little bit because the silver is coming from the control 

19 rods.  

20 MR. TINKLER: Right.  

21 CHAIRMAN KRESS: And I don't know, in a real 

22 accident, you would have contemporaneous release of the 

23 large buff of the iodine in the silver. I think silver 

24 gets out of there with some of the iodine, but then it 

25 gets gone and disappears, and then the iodine comes later.
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1 But I haven't looked at it closely enough to see.  

2 MR. TINKLER: I think -

3 MR. SEALE: What about reactors that don't have 

4 silver in the control rods? 

5 CHAIRMAN KRESS: Well, that's another kind of 

6 reactor, yes.  

7 MR. SEALE: Well, that's most of them.  

8 CHAIRMAN KRESS: Yes. So it wouldn't be 

9 applicable there.  

10 MR. TINKLER: It wouldn't be applicable, but 

11 there was a concern about the mold fractions with silver 

12 in iodine in that test, still.  

13 CHAIRMAN KRESS: Uh-huh.  

14 MR. SEALE: Don't you find silver -- I mean 

15 don't you find cesium iodide in some of these fuel 

16 elements? 

17 MR. TINKLER: Sure.  

18 CHAIRMAN KRESS: Yes. Actually, the feeling -

19 if you make the VICTORIA-like calculation that the cesium 

20 and the iodine actually get together in gap region and in 

21 some of the -- as they diffuse to the core, they actually 

22 get together and become cesium iodine before they get out 

23 of the fuel.  

24 MR. SEALE: Yes. And with any lifetime at all 

25 or any burnup at all, the element is super-saturated in
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1 cesium.  

2 CHAIRMAN KRESS: Oh, yes. Absolutely. Ten 

3 times -

4 MR. SEALE: Because the -

5 CHAIRMAN KRESS: Ten times the amount in terms 

6 of molecules.  

7 MR. SEALE: Yes.  

8 MR. TINKLER: Right. Right. Ten times as many 

9 molecules -

10 MR. SEALE: So it's the cesium that's the free 

11 runner, not the iodine? 

12 CHAIRMAN KRESS: Yes. That's why it becomes 

13 cesium hydroxide mostly.  

14 MR. TINKLER: Yes.  

15 MR. SEALE: Yes.  

16 MR. TINKLER: Yes. But this -- yes, there has 

17 been some question about how prototypic that silver iodide 

18 binding was, because I know there was some question about 

19 the mold fractions, initial mold fractions in their core.  

20 They may have a lot more silver -

21 CHAIRMAN KRESS: They have a lot more silver 

22 than they have -

23 MR. TINKLER: -- relative to their iodine in 

24 this -

25 CHAIRMAN KRESS: Compared to a real core.
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1 MR. TINKLER: Compared to a real core, 

2 because they still have relatively low iodine inventories.  

3 CHAIRMAN KRESS: Yes.  

4 MR. SEALE: Yes.  

5 MR. TINKLER: So it's not clear that's all that.  

6 We are continuing our participation. We use 

7 this data -- actually, the PHEBUS data is a large part of 

8 the data we use now to validate our code for both core 

9 melt progression as well as fission product behavior. At 

10 PK1, it's frequently used now to fine-tune some of the 

11 oxidation models and things like that, along with the 

12 quench data from KFK.  

13 We are assisting, along with IPSN, in planning 

14 for the FPT5 test. We have received some support from 

15 IPSN to do some analysis for them to plan for some of 

16 these tests.  

17 FPT4 was done a little while ago, but we're 

18 still -- these things -- this wheel grinds slowly.  

19 MR. SEALE: That's the other guy that cost you, 

20 the radiochemist in the hot cells.  

21 MR. TINKLER: Yes. Yes.  

22 MR. SEALE: They eat you alive.  

23 MR. TINKLER: Well, they ship them to -- you 

24 know, they ship stuff to a lot of labs -

25 MR. SEALE: Yes.
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1 MR. TINKLER: -- and it receives a lot 

2 of analysis.  

3 CHAIRMAN KRESS: Okay.  

4 MR. TINKLER: When we first looked at this issue 

5 of MOX and high burnup fuel, I guess from the standpoint 

6 of severe accidents -- forget about all the other issues 

7 related to control of the core and things like that -- I'm 

8 not addressing that at all.  

9 CHAIRMAN KRESS: That's not our issue. Our 

10 issue is -

11 MR. TINKLER: They have industry programs to 

12 look at some of those issues and, you know, that's -- but 

13 severe accidents only. I guess I'm not aware that we have 

14 any programs in this country right now that are looking at 

15 severe accident impacts of MOX, no experimental programs, 

16 okay? There are a smattering of programs around the world 

17 that have looked at melting MOX and high burnup fuel, but 

18 nothing here.  

19 The effects -- but generally when looking at 

20 this issue initially, we basically conclude that this was 

21 a fission product source term issue.  

22 CHAIRMAN KRESS: Yes.  

23 MR. TINKLER: MOX fuel and high burnup fuel -

24 CHAIRMAN KRESS: And it can also be a core melt 

25 behavior issue.
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1 MR. SEALE: Yes.  

2 MR. TINKLER: It could be from a couple 

3 standpoints, but the thermal properties aren't on -- I 

4 mean, they're not radically different.  

5 CHAIRMAN KRESS: I had in mind the foaming 

6 issue, for example.  

7 MR. TINKLER: The foaming issue? 

8 MR. SEALE: Well, it's my understanding that a 

9 part of these other programs is pretty much a recognition 

10 to go to a different clad, and that clad should be better 

11 behaved in general than zircaloy is.  

12 CHAIRMAN KRESS: Well, that's another -- I think 

13 that's another issue.  

14 MR. SEALE: And that can become a severe 

15 accident issue.  

16 CHAIRMAN KRESS: Oh, yes, I think it can.  

17 MR. ELTAWILA: The consortium has not used the 

18 M5 cladding with the MOX fuel.  

19 MR. SEALE: With myopium? 

20 MR. ELTAWILA: And that one percent myopium -

21 MR. SEALE: Yes. Right. And that does have 

22 effects on the severe accident behavior, apparently.  

23 CHAIRMAN KRESS: But the indications are that 

24 with high burnup fuel, you get higher release fractions 

25 with volatiles, and with MOX fuel, you're likely to get
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1 enhanced release to some of the -

2 MR. SEALE: Sure.  

3 CHAIRMAN KRESS: And I don't know if we have 

4 enough data to say one way or the other. You certainly 

5 can't quantify those and put them in the codes right now.  

6 MR. TINKLER: No. No, not -- right now, we 

7 don't have anything close to enough data to really 

8 quantify those effects. I mean, we're -- right now, we 

9 were lucky, frankly, on the spent fuel pool that we could 

10 tolerate assuming a large bounding number. I mean, 

11 because you can't always get away with increasing the 

12 source term by a factor of 150 on an important isotope.  

13 But that's what we did.  

14 CHAIRMAN KRESS: I don't think I would 

15 necessarily buy your second bullet because we've burned -

16 we've melted down high burnup fuel and it does behave 

17 different on core melt even though its thermal properties 

18 don't change that much.  

19 MR. TINKLER: Well -

20 CHAIRMAN KRESS: And so it may not be the 

21 thermal properties -

22 MR. TINKLER: May not be -- yes, okay.  

23 Actually, two viewgraphs later, I say I think we should 

24 confirm this.  

25 CHAIRMAN KRESS: Oh, okay.
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1 MR. TINKLER: Okay.  

2 CHAIRMAN KRESS: Okay.  

3 MR. TINKLER: Okay.  

4 CHAIRMAN KRESS: Yes, that's definitely worth 

5 confirming.  

6 MR. TINKLER: If you make a guess, that's what 

7 we would guess.  

8 MR. SEALE: At this point, that's a prayer.  

9 CHAIRMAN KRESS: Yes.  

10 MR. TINKLER: Now, having said that, we do think 

11 that inventories can generally -

12 CHAIRMAN KRESS: Oh, I think that's hardly -

13 MR. TINKLER: We don't think you need to do a 

14 lot to -

15 MR. SEALE: Oh, no.  

16 CHAIRMAN KRESS: No, I would agree with that.  

17 MR. TINKLER: Okay.  

18 CHAIRMAN KRESS: You can handle the inventory.  

19 MR. TINKLER: And from that standpoint, we think 

20 the uncertainty relates to the release rates and release 

21 fractions -

22 CHAIRMAN KRESS: Sure.  

23 MR. TINKLER: -- with what has been already 

24 said, and it's clear that current source term regulations 

25 and revised source terms are applicable to average burnup
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1 of 40 gigawatt days per metric ton, and above 

2 that, it's not, okay? 

3 Now, for -- that doesn't mean that the peak 

4 assemblies or peak -- some parts of the core can't be 

5 hotter. As long as the average core is generally around 

6 that range.  

7 CHAIRMAN KRESS: Yes. What I've noted, and I 

8 don't see it up there, is that your fission product 

9 release models in, say, MELCOR -

10 MR. TINKLER: Yes.  

11 CHAIRMAN KRESS: -- do not account for the rate 

12 of heat up, and that if I incorporate the rate of heat up 

13 into those -- you know, what they come from are tests that 

14 -- some of them were even steady-state temperature tests.  

15 MR. TINKLER: Uh-huh.  

16 CHAIRMAN KRESS: If you account for the heat up 

17 on the fission product release, then it can offset the 

18 effect of burnup, so that you might end up with just about 

19 the same source term -

20 MR. TINKLER: Right.  

21 CHAIRMAN KRESS: -- even with very high burnup 

22 fuel. But that's -- I don't see that as a potential thing 

23 to check if you were trying to confirm things.  

24 MR. SEALE: Is the fact that mixed oxide is 

25 going to get much more height post hypo-stilokometric for
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1 a given burnup than U02 -

2 CHAIRMAN KRESS: That's one of the issues, yes.  

3 MR. SEALE: That should be a real good -- it 

4 should be a concern.  

5 CHAIRMAN KRESS: That's one of the concerns.  

6 MR. SEALE: Do I see that there? 

7 MR. TINKLER: Well, the fact that it may be more 

8 

9 MR. SEALE: Efficient in oxygen.  

10 MR. TINKLER: Yes. The fact that it may be more 

11 inclined to see fracturing of the fuel and release of 

12 fission product is I think something -- I didn't identify 

13 that explicitly, but I think that's along with the ideas 

14 of decrepitation of high burnup fuel.  

15 CHAIRMAN KRESS: Yes.  

16 MR. TINKLER: Higher porosities.  

17 CHAIRMAN KRESS: Yes.  

18 MR. TINKLER: Higher local concentrations -

19 MR. SEALE: Yes.  

20 MR. TINKLER: -- of certain isotopes, those 

21 kinds of things, those are the things that might cause 

22 these to have higher release rates.  

23 Now, to a certain extent, if you already assume 

24 a high release fraction, how much higher are you going to 

25 make it for a very severe accident. If you're releasing
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1 75 percent, there's not much more you can go up.  

2 CHAIRMAN KRESS: Not much distance.  

3 MR. TINKLER: Okay. There's lots of room to go 

4 up if you're talking about -- if you're currently talking 

5 about releasing .5 percent or less. But there's still 

6 some -- there's still some room to move up, and it's 

7 clearly something that could benefit from additional data.  

8 MR. ELTAWILA: If you separate the issue of MOX 

9 separate from high burnup fuel, you can say for the high 

10 burnup fuel, there will be data coming out of the program 

11 in Japan and the program in France or something. They are 

12 testing high burnup fuel.  

13 MR. TINKLER: Well, there's some VAGA data on 

14 high burnup -

15 MR. ELTAWILA: VAGA, yes.  

16 MR. TINKLER: VAGA, in Japan, okay.  

17 MR. ELTAWILA: So if you separate them, I think 

18 that would be your distinction, that we would have high 

19 burnup fuel release data.  

20 MR. TINKLER: Well, I can tell you, we can -- it 

21 hasn't been real easy to get some of that data, and still 

22 -

23 CHAIRMAN KRESS: That was a question I was going 

24 to ask.  

25 MR. TINKLER: Well, it's getting hard to get
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1 some of that data.  

2 MR. ELTAWILA: We were in Japan, Chuck and I, 

3 and we got all indications that we would be getting this 

4 data.  

5 CHAIRMAN KRESS: Okay.  

6 MR. SEALE: But if you look at the other half of 

7 that coin, though, the MOX thing -

8 MR. ELTAWILA: Yes.  

9 MR. SEALE: -- is likely to be something that 

10 comes out of the deal that involves DOE and the Russians 

11 and a few things like that, burning former Soviet Union -

12 MR. ELTAWILA: Well, right now, we're burning 

13 former weapon-grade plutonium from DOS.  

14 MR. SEALE: Okay. But the problem is that there 

15 are these other problems, these other difficulties, like 

16 the hypo-stilokometric question and so on, and you may be 

17 presented with a gift of some mixed oxide fuel from DOE 

18 without a database to adequately analyze the safety 

19 consequences of using that fuel, and it seems to be you 

20 need to be beating on those guys heads about your safety 

21 analysis needs.  

22 MR. ELTAWILA: You're beating on the wrong guy.  

23 MR. SEALE: Well, except you're the guy that 

24 supposedly is going to be concerned -- pardon me -- NRR 

25 are the people that are --
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1 MR. ELTAWILA: NRR has to request that 

2 data from the licensee, and I think the chance of running 

3 -- we're even -- I'm sorry -- we're even having difficulty 

4 getting them to request the consortium to give us a lead 

5 test assembly, say we will not have a requirement to ask 

6 the licensee to do that, so even if I can have a program 

7 and as long as I don't get the fuel, I'm running into all 

8 obstacles here to be able to formulate a test program.  

9 CHAIRMAN KRESS: Uh-huh.  

10 MR. SEALE: Isn't that -- isn't the ability of 

11 the Commission to adequately assess the safety of 

12 proposals from applicants, licensees, whatever you want to 

13 call them, whether they work for Uncle Sam or work for 

14 private industry, or whatever their status, a concern of 

15 this committee? 

16 MR. ELTAWILA: Absolutely that's your concern.  

17 MR. SEALE: I'm wondering if we shouldn't say 

18 something about that. Now, maybe we can't say it in 

19 connection with this report, but maybe the committee ought 

20 to take up the issue of what the data requirements are to 

21 support mixed oxide safety analysis so that a decent 

22 letter can be written? 

23 MR. ELTAWILA: We appreciate your help on that, 

24 but I just want also to say that aside from the licensing 

25 avenue to NRR, we will try to initiate communication with
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1 you indirectly as the Office of Research and try 

2 to see what data they have, what lead test assembly they 

3 can provide us aside from -- the licensing process is very 

4 difficult to go through without having an application, so 

5 we are approaching it -

6 MR. SEALE: Yes.  

7 MR. ELTAWILA: -- through DOE right now.  

8 MR. SEALE: But maybe the point is, what I'm 

9 saying is that at some point, a statement by this 

10 committee as to what the needs are in order for us to be 

11 able to assess the analyses -

12 MR. ELTAWILA: Will go a long way to help us.  

13 MR. SEALE: -- will be helpful.  

14 MR. ELTAWILA: Absolutely.  

15 MR. SEALE: Okay.  

16 MR. TINKLER: My next viewgraph on MOX fuel, 

17 basically the issue here is the change, greater inventory 

18 of certain actonides, and principally this is a plutonium 

19 issue. I mean, there are others, but this seems to 

20 influence for the most part most of the changes in the 

21 off-site doses. There are some minor effects on gap 

22 releases and volatile releases.  

23 I don't mean to suggest that they're not 

24 something that should be considered -- they should -- but 

25 the biggest effect is on the greater inventory of certain
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1 actonides. And not all of them are necessarily a 

2 problem, but just a few, as I suggested.  

3 I also would say, too, to a certain extent, the 

4 variability of release fractions of these low volatiles 

5 may be as great as the change in inventory in some cases.  

6 This is an area that actually -- release of some 

7 of these low volatiles has a large uncertainty with it.  

8 CHAIRMAN KRESS: That's exactly right.  

9 MR. TINKLER: I mean, when you go back -- we 

10 went back and looked at 1465 and looked at the underlying 

11 data, and wow, you know, this -- because one part of is 

12 very small numbers in some cases.  

13 CHAIRMAN KRESS: Not only that, the release of 

14 non-radioactive aerosols in general is in poor shape, and 

15 we keep saying they have a big effect on the transport, -

16 MR. TINKLER: Yes.  

17 CHAIRMAN KRESS: -- and we don't know the 

18 release fractions.  

19 MR. SEALE: And to what extent are those numbers 

20 changed when you don't have all that oxygen available? 

21 MR. TINKLER: Yes.  

22 Now, as far as -- you asked me about the 

23 foaming. I guess I'm -- right now, you know, we see 

24 foaming kind of tied to the relocation of molten zircaloy 

25 into the fuel and the release of fission products and
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1 fission gas. I guess it's not abundantly clear to 

2 me why.  

3 To the extent porosity is fundamentally changed, 

4 then it changes foaming, okay? 

5 CHAIRMAN KRESS: Well, I don't know if we know 

6 the mechanism yet, but all I know is a few high burnup 

7 tests I'm aware of exhibited this foaming behavior.  

8 MR. TINKLER: Yes, that's true. That's true.  

9 Well, you know, the extent that irradiated fuel shows 

10 foaming and unirradiated fuel doesn't, the more 

11 irradiated, the more -

12 CHAIRMAN KRESS: Shows more.  

13 MR. TINKLER: Yes, that's true.  

14 But we think that data is needed to resolve 

15 fission product source term issues on both high burnup and 

16 MOX fuel. Right now, the current plan is to assess 

17 available data.  

18 MR. ELTAWILA: Can we look at core melt as one 

19 of the mitigators that Charlie talked about for the 

20 release of fission product? 

21 CHAIRMAN KRESS: Well, that's not clear either, 

22 but that would be my expectation.  

23 MR. ELTAWILA: Fine.  

24 CHAIRMAN KRESS: It would not make it go the 

25 other way because it might hold stuff up in core melt
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1 longer and keep it from getting -- you know, when 

2 the melt drops down, it sort of cuts off fission product.  

3 I really don't know what it does, but it's an issue.  

4 MR. TINKLER: So our current plans involve 

5 searching for available data. We are going to have a PIRT 

6 panel on this issue because, you know, we had PIRT panels 

7 on MOX and high burnup for all the other issues associated 

8 with MOX and high burnup, and we are going to have a 

9 source term panel on this.  

10 At one time, I thought maybe I could turn it 

11 into an expert elicitation and see what kind of input I 

12 could get out of this. I might not be able to get much -

13 I might not be able to elicit much, I don't know, but 

14 we're going to try this early next year. This is in the 

15 plans.  

16 CHAIRMAN KRESS: Did you not already have a high 

17 burnup PIRT? 

18 MR. TINKLER: Oh, we have, but we have to 

19 address -- not to address source term issues.  

20 CHAIRMAN KRESS: Oh. Okay.  

21 MR. TINKLER: We had high burnup to address RIAs 

22 and -

23 CHAIRMAN KRESS: Reactivity and -

24 MR. ELTAWILA: We finished it related to LOCA, 

25 ATWS and reactivity insertion.
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1 CHAIRMAN KRESS: And that seemed like it 

2 was highly successful.  

3 MR. ELTAWILA: Very successful.  

4 CHAIRMAN KRESS: Yes. So this might be a real 

5 good idea.  

6 MR. TINKLER: But, you know, I also cite here 

7 that we think confirmatory work on the integrity core melt 

8 as well as fission product release is -

9 CHAIRMAN KRESS: Yes.  

10 MR. TINKLER: -- is called for.  

11 CHAIRMAN KRESS: I would definitely go along 

12 with that.  

13 MR. TINKLER: And right now, the only source for 

14 integral data is PHEBUS. So that would mean extending 

15 PHEBUS' matrix to cover these kinds of things.  

16 Like I said, that doesn't mean you've got to 

17 have the containment vessel and steam generators and all 

18 that other -

19 CHAIRMAN KRESS: Yes, because those aren't core 

20 melt issues.  

21 MR. TINKLER: And it seems pretty clear to us 

22 that additional data is needed on release of fission 

23 product due to core degradation in their environments.  

24 And I think you need both integral and separate effects 

25 data. I don't think it's sufficient just to run a PHEBUS



300

1 test. I think -

2 CHAIRMAN KRESS: I think you learn more through 

3 separate effects -

4 MR. TINKLER: I think you do, too. But I, you 

5 know, I got to also acknowledge that we've learned a lot 

6 for certain integral tests.  

7 CHAIRMAN KRESS: Oh, sure.  

8 MR. TINKLER: Because, you know, to the extent 

9 you can introduce more prototypic simulation in an 

10 integral test, it's a good thing to do. But we think you 

11 actually need both.  

12 I think if you need to know more about ignition 

13 temperatures of high burnup heavily oxidated fuel, then 

14 you ought to be running oxidation experiments, both 

15 isothermal and transient, on that kind of fuel, too.  

16 I'm going to turn to the MAAP code review very 

17 briefly. We think there's pretty heavy reliance on MAAP 

18 code for a wide array of analysis these days. I've seen 

19 it cited for design basis analysis to support Level 2 PRA.  

20 People used it at selected places in the IPEs. It's been 

21 used to address risk impacts of license amendments. The 

22 steam generator tube issue is one that attracted a lot of 

23 attention recently.  

24 There was a review of MAAP what seems like a 

25 real long time ago now, MAAP 3B in 1992. There were
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1 issues raised at that time over the use of the 

2 code for thermal hydraulic success criteria, and basically 

3 at that stage, we also identified a number of 

4 sensitivities we thought needed to be considered whenever 

5 anybody used the MAAP because of uncertainty over core 

6 melt progression and certain X-vessel phenomenon, core 

7 concrete interaction, VCH.  

8 You know, the MAAP code's got a degree of 

9 coolability built into it, and you can reduce the heat 

10 transfer coefficient, but that won't change the fact that 

11 it will quench the debris because that's the way it is.  

12 It's a bulk heat transfer.  

13 CHAIRMAN KRESS: Yes.  

14 MR. TINKLER: There is no crust and there surely 

15 is no insulated separated crust.  

16 CHAIRMAN KRESS: Yes. I agree.  

17 MR. TINKLER: So there is a proposed initiative 

18 to undertake the review of MAAP 4.0.  

19 CHAIRMAN KRESS: Is that the EPRI version? 

20 MR. TINKLER: Yes. I guess that's the -- that 

21 was the last version that EPRI sponsored. It was the one 

22 that they sponsored about the time of AP-600.  

23 We don't have much to say about it because it 

24 hasn't started. The first familiarization meeting is what 

25 we call it is scheduled for December the 15th.



302

1 Now, I can tell you that EPRI has 

2 already funded some work from certain -- at certain 

3 industry organizations to look at a comparison of MAAP 

4 against SCDAP/RELAP for steam generator tubes. They're 

5 doing that right now and have been working on it for a 

6 couple of months now, I think. And they're trying to do a 

7 better apples to apples comparison.  

8 So they've -- you know, they're looking at this 

9 issue, they're preparing in a sense for this review, but 

10 at this point, we haven't done anything other than the 

11 general kinds of comparisons that were undertaken when we 

12 did the Callaway reviews, and frankly, they weren't 

13 particularly -- they weren't particularly helpful because 

14 - you know, one of the issues we have seen is that, 

15 depending on the level of expertise, that sometimes MAAP 

16 calculations can say one thing and in other cases they say 

17 quite a different thing.  

18 CHAIRMAN KRESS: When you talk about a review of 

19 MAAP, you're not talking about something like the peer 

20 reviews you had of MELCOR and SCDAP/RELAP, are you? 

21 MR. BOEHNERT: That was my question. You said 

22 scope of review -- is NRR going to be involved in this? 

23 MR. TINKLER: Oh, yes.  

24 MR. BOEHNERT: They are.  

25 MR. TINKLER: Yes. Yes.
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1 MR. BOEHNERT: So is this going to 

2 result in like a safety evaluation or -

3 MR. TINKLER: Well -

4 MR. BOEHNERT: I mean, suppose you come up and 

5 you find something really stinks in the code? 

6 MR. TINKLER: Well, there will be areas of 

7 disagreement. There will be areas where, you know, areas 

8 where we say we can't agree with this model or we don't 

9 think there's enough basis for this model, or we don't 

10 think there's enough user guidance for this particular 

11 model, we think more sensitivities maybe need to be done.  

12 In the case of debris coolability, we're no 

13 better off than we were in 1992. If they continue to use 

14 that model, there's no way that we can -- and actually, I 

15 got some informal feedback the other day that MAAP and 

16 MELCOR predict vastly different late containment failure 

17 behavior.  

18 CHAIRMAN KRESS: Yes. They had some 

19 questionable hydrogen generation.  

20 MR. TINKLER: Yes. Actually, we've been getting 

21 a little closer on some of that, okay, on some of the 

22 hydrogen generation issues.  

23 CHAIRMAN KRESS: And then part of the late 

24 failure has to do with this fact that they almost 

25 automatically quench the debris.
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1 MR. TINKLER: Yes. Now, in like random 

2 ignition, well, we have all kinds of difficulties on that 

3 one, okay? 

4 CHAIRMAN KRESS: Yes.  

5 MR. TINKLER: You know, do you assume random 

6 ignition occurs, and how and why -

7 CHAIRMAN KRESS: Yes.  

8 MR. TINKLER: -- and things like that. But -

9 MR. BOEHNERT: But the end game isn't really 

10 agreed to here yet; is that right? 

11 MR. ELTAWILA: Or even the scope of the review.  

12 I'm going to express my own view at this stage, too. For 

13 the review at this point will be focused on, quote, 

14 comparison, I think that's not adequate to issue an SCR at 

15 the end because you have to make sure yourself -

16 MR. BOEHNERT: Right.  

17 MR. ELTAWILA: -- that the nodalization used, 

18 the assumption, and all this stuff are applied for each 

19 single application.  

20 MR. BOEHNERT: Yes.  

21 MR. ELTAWILA: So I think the meeting on the 

22 15th will set the tone -

23 MR. BOEHNERT: Yes.  

24 MR. ELTAWILA: -- for how this review is going 

25 to proceed.
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1 MR. BOEHNERT: Yes. Okay.  

2 CHAIRMAN KRESS: This meeting is going to be 

3 here? 

4 MR. TINKLER: Yes.  

5 CHAIRMAN KRESS: And it's with who? Just an 

6 internal meeting? 

7 MR. TINKLER: No. This will be a meeting with 

8 representatives of EPRI, NEI, FAI, and I'm sure that Mark 

9 Canton will be here, too.  

10 MR. ELTAWILA: And it's open to the public.  

11 MR. TINKLER: Yes.  

12 MR. ELTAWILA: Like any other meeting.  

13 CHAIRMAN KRESS: Okay. I may try to come to 

14 that.  

15 MR. BOEHNERT: I was going to go for sure.  

16 CHAIRMAN KRESS: Yes.  

17 MR. SEALE: I think we have a meeting the day 

18 before, Tom.  

19 CHAIRMAN KRESS: If we do, I may try to make 

20 this one, stay over and go to this one. Would I be -

21 well, I guess I'm part of the public under those 

22 circumstances.  

23 MR. SEALE: Yes, you're part of the public.  

24 CHAIRMAN KRESS: Okay. I'll try to just listen 

25 and keep my mouth shut.
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1 MR. TINKLER: Okay. It's always good to 

2 think about how these programs I guess line up with the 

3 strategic goals, and we think they do pretty well, 

4 actually.  

5 Actually, we think they apply to a number of 

6 areas. Some of these issues apply to more than one. The 

7 application to steam generator tube rupture or steam 

8 generator tube integrity actually is clearly related to 

9 maintaining safety, as well as the spent fuel pool 

10 activities.  

11 The dry cask is related to both maintaining 

12 safety, and I think it's also related to the unnecessary 

13 conservatism issue. When you can show that you're maybe 

14 calculating doses that are a factor of 4- to 500 too high, 

15 it -- we demonstrated what the margin of safety is there, 

16 and we've demonstrated we're maintaining safety. It's a 

17 question of how much more -- do we have the appropriate 

18 level.  

19 We think that the participation of international 

20 programs in the MELCOR code consolidation program are 

21 clearly related to effectiveness -- improving regulatory 

22 effectiveness and efficiency. I think we're about as 

23 effectively levering our work as we can at this point, and 

24 frankly, we're getting to the point now where, you know, 

25 we may not be able to offer as much as we once did in
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1 order to leverage -- you know, to get the 

2 availability of some international data.  

3 But I do want to say our codes continue to be 

4 widely sought. MELCOR is widely sought. When people run 

5 integral calculations around the world, a lot of them use 

6 MELCOR. So -- and it is quite flexible. That's another 

7 thing that makes it quite popular, too.  

8 Reducing unnecessary conservatism, support for 

9 risk-informed in Part 50 -- to the extent that the current 

10 regulatory criteria is not risk-informed and where the 

11 regulatory -- where the safety margins are not well 

12 defined, this work supports that, and the revised source 

13 term is clearly a case where it not only reduces 

14 unnecessary conservatism, but it also actually improves -

15 it's actually an improvement to the safety of the plants.  

16 Designing these plants for a vapor release, a 

17 dominant vapor release of fission products isn't what they 

18 should be doing. They should be looking at this and they 

19 should be looking at the sump issues.  

20 MR. TINKLER: I have to graphs that quickly 

21 summarize a little bit of what we talked about and where 

22 we are headed. I talked about two part 50. Dry cast PRA.  

23 We talked about it briefly, but we are just now getting 

24 started, we will again try to make use of some of the past 

25 PRA on transportation of dry cast storage.
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1 We are going to do a lot of this work in 

2 house. It would be good if we could some supplemental 

3 work using some of our more detailed codes. It would be 

4 nice if I could additional core analysis for this dry cast 

5 PRA. I mean we can use different source terms in a code 

6 like RADTRAD. Now we have acknowledged that there is 

7 uncertainty in the source term. We can solve that problem 

8 in the next six months anyway.  

9 But we could look at some of these in more 

10 detail using integrated code. We talked a little about 

11 the RADTRAD code that is the maintenance and modest 

12 maintenance and improvement project. It has a lot of 

13 interest from the industry because it is a versatile tool 

14 and frankly a lot of utilities do their own on site dis 

15 calculation. That's one of the reasons why it's popular.  

16 Core consolidation marks high burn up.  

17 On this next page, I have two items at the end 

18 here. My own view is it's about time we rebased line the 

19 generic risk analysis. E81150 -- all of his calculations 

20 were done in 1982, 3, 4, 5 and a lot of them were not 

21 calculations. E81150 that was a massive undertaking but a 

22 rebase lining of the methodology how one goes about going 

23 through one of these calculations. I think it's an 

24 appropriate undertaking.  

25 I think it is also a potential activity and a
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1 useful one to be to precisely look at how accident 

2 management is effective. By doing these kinds of 

3 calculations -- if you think there is a difference or no 

4 difference by adding water at different times, well, do 

5 the calculations and show me. Okay. Right now, most of 

6 the evaluations, and I don't mean this in negative way, 

7 but there is a qualitative aspect to them.  

8 At this point, we should be able to do better in 

9 terms of calculations. I don't talk here but we talk 

10 about these kinds of things too. The NRC's instant 

11 response center, should you have some kind of analytical 

12 capability that's on a time scale more rapid than learning 

13 a three day calculation. Should you be able to scope it 

14 out, you know.  

15 You talk about that with respect to thermo

16 hydraulic codes, we talk about with respect to codes.  

17 Some countries do that. They have developed very very 

18 fast running codes. The UK actually does calculations to 

19 actually look all the way out to doses. Now we have those 

20 codes in instant response center but they are not tied to 

21 any mechanistic kind of core of recordation or plant 

22 calculation.  

23 DR. KRESS: You know which ones of the 

24 assessments in 1150 were marginally driven by expert 

25 solicitation. Well I mean from the hooves to the horns.
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1 It seems to me that before you can sell a real 

2 base lining in a grandious way, if you could take two or 

3 three things that you can now rig really. Do those as 

4 examples of what it is you are talking about. You would 

5 be able to make the case a lot.  

6 MR. TINKLER: Yeah, I know. It may be one of 

7 those deals where I actually do something to prove to 

8 everyone that I can do a better job. Yeah, I agree, I 

9 agree. Now some of this might fall out of risk and 

10 foreign part 50 if you start doing late containment 

11 performance kinds of things. But you know, I think my own 

12 view is we, in general we had a tendency to melt cores too 

13 fast, relocate too fast, those kinds of things. I think 

14 we'll show that actions proceed a little more slowly as a 

15 general rule.  

16 For example, steam in tube issue, this is only 

17 coming about because in large part we never considered it 

18 additional failures along with our traditional station 

19 blackout. That's why it was a low low frequency in 1150.  

20 So, yeah, I wouldn't want to identify adhoc 

21 right now with what I think. But I think there are some 

22 things to be monitored here. Frankly, we can do a better 

23 job and we ought to take a look at this. I think we 

24 learned a lot looking at the revised source term. Looking 

25 at the calculation of that.
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1 DR. KRESS: You read, 1150 applied the 

2 expert opinion process to determine that uncertainties in 

3 this. I guess it's, I don't remember the name of the 

4 serrogate code, the x code or something like that. What 

5 that did was give you an overall end product that 

6 incorporated both perimeter and model all at the same 

7 time.  

8 I think one of the things that would be nice if 

9 you could go back and look at melt core as a self 

10 generating uncertainty code, where it is capable of doing 

11 the perimeter on and may be even some model but not much 

12 of that. Compare those with the 1150 results and actually 

13 extract out of what fraction is model and certain what 

14 fraction is not. That would be a very helpful thing.  

15 Then you could run melt core from then on. for various 

16 uses and self uncertainty mode.  

17 You will have an uncertainty that, you know, 

18 that's just one fraction of it, but you know how much it's 

19 leaving out because you have comparison of 1150 and you 

20 with your decision making you can factor in that extra 

21 factor. It would seem to me that would have to risk an 

22 important process but I don't know.  

23 MR. TINKLER: I didn't talk about it, but that's 

24 one of the things that we are looking at for the 

25 consolidation of melcore is to kind of mechanize the
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1 uncertainty.  

2 DR. KRESS: Mechanize it that would be 

3 worthwhile thing to do.  

4 MR. TINKLER: So we thinking about that, but the 

5 plates pretty full so that's probably not going to happen 

6 right away.  

7 DR. KRESS: I don't know how far down the road 

8 mass reactors are in terms of you guys getting involved 

9 but some things you might want to think about now is if 

10 it's a probably a type reactor. Dice cool reactor, that 

11 thing has a go no go decision based on whether or not it 

12 has a containment or not. If it has to have containment 

13 it just isn't going to.  

14 So the key issue you are going, faced with is 

15 what criteria are you going to use to decide whether or 

16 not a reactor actually is a containment or not. You can 

17 do that, that is a philosophical policy type of discussion 

18 that I think you might want to give some thought to it and 

19 I think you guys in the research might be the people to 

20 think about things like that.  

21 The other thing is, when it does come down the 

22 road you are going need to, the question of whether it 

23 needs a containment or not depends on it's a CDF type 

24 thing. It is really vision product release in that case.  

25 More of the uncertainty is associated with your sequences
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1 and is the risk low enough of a CDF with the 

2 uncertainties small enough that you can accept not having 

3 containment. Well, in order to do that, you will need to 

4 have codes to calculate those things.  

5 I think those codes and models exist and you 

6 guys were partly supporting those at one time at various 

7 labs. You might want to start thinking how to retrieve 

8 those and get them in and see if they are available and 

9 can you make use out of them. That may be down the road 

10 three or four years. I don't know how far it is. But I 

11 know for a fact that they are going to want to get NRC's 

12 blessing and that -

13 MR. TINKLER: Yeah, I think so.  

14 DR. KRESS: They will probably come in for a can 

15 you certify this thing is what they are going to say. The 

16 things I saw missing on your list that I forgot to ask you 

17 about on this future activities. I didn't see the 

18 ingression work.  

19 MR. TINKLER: Well I guess I didn't separate it 

20 out. I think that's -

21 DR. KRESS: Hidden in there.  

22 MR. TINKLER: Well, actually you know I said it 

23 here under box at high burn up. I didn't mean it twice 

24 only to box and burn up.  

25 DR. KRESS: Yeah, okay.
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1 MR. TINKLER: Okay. I meant that this 

2 in addition to box and burn up data we need additional 

3 data and release of products to record due to core 

4 degrigation and environments for existing burn ups and 

5 high burn ups and mocks data burn ups.  

6 DR. KRESS: I just didn't see it listed on. The 

7 other thing is I didn't see anything on atomospheric 

8 dispersion is that wrapped up RADTRAD is that part of 

9 that? 

10 MR. TINKLER: No it really isn't. I guess on 

11 the - KEN TAPLETT: -- I spoke with the project manager of 

12 the Jason Schaperia office of research. I spoke with the 

13 project manager of the max coat this morning and she they 

14 do have a proposal in front them from the developer, 

15 saying they had to do [inaudible]. So they are proceeding 

16 down that path, is my understanding.  

17 DR. KRESS: You guys are funding that or? 

18 MR. TINKLER: Yes, unfortunately she left, she 

19 could tell you more about it. She is here.  

20 DR. KRESS: Okay. I didn't see that on this 

21 list. Is why I am bringing it up. The other thing that I 

22 didn't see is anything on fuel coolant and interactions 

23 not necessarily steam explosions but just water and the 

24 mist that they emit. The effects of water on quenching.  

25 MR. TINKLER: Well, I think that the great cool
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1 ability, the stabilization of the plant in the 

2 long term is an important area that should be resolved one 

3 way or the other. I mean, I think that the fact there is 

4 such large uncertainty and such large disparities and 

5 truth [inaudible] between an industry and PRA and NRC PRA 

6 at this point.  

7 It is not a situation that you want to leave in 

8 that state and so it's for a long term plant recovery it 

9 is something that has to be understood. It's been 

10 frustrating because of the attempts to resolve the issue 

11 and the complaints that with the reason for non perfect 

12 results we haven't been able to resolve that. I 

13 personally believe that the amount of money that we put 

14 into is pretty modest compared to the over all insight 

15 that it would provide.  

16 Now, as far as FCI I think that FCI could 

17 benefit from a more systematic -

18 DR. KRESS: This is steam exposure? 

19 MR. TINKLER: Steam exposure. As much as we 

20 have a program to resolve minor mark one liner through DCH 

21 we could more systematically look at FCI 

22 DR. KRESS: Taught approach.  

23 MR. TINKLER: I was thinking of an integrated 

24 approach for a plant.  

25 DR. KRESS: I am too.
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1 FAROUK ELTAWILA: We have done 

2 exactly what we set for -

3 MR. TINKLER: Right, right, I meant to say I am 

4 the [inaudible] the next vessel.  

5 DR. KRESS: I am too.  

6 MR. TINKLER: Because the idea that, now I know 

7 Dan raises the issue a little bit in vessel on steam 

8 generator tubes because 

9 DR. KRESS: That's a little steam exposure and 

10 that could may be an issue that ought to be looked at.  

11 MR. TINKLER: I think you know because of the 

12 BWRs with lots of water in them where you could relocate 

13 into a large water pools. You have 

14 DR. KRESS: Well if you show that the metal 

15 separates and you get a metallic phase is that effect your 

16 view on what whether or not you might get a sizable steam 

17 exposure? 

18 MR. TINKLER: Oh sure. Sure. Metallic 

19 DR. KRESS: Metallic, notoriously worse.  

20 FAROUK ELTAWILA: But since it mounted in 

21 start plywood be on the top. So that just argue early the 

22 first model -

23 MR. TINKLER: Yeah, but I think this is, does 

24 kind of linger and it could benefit from 

25 DR. KRESS: If somebody asked me can I currently
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1 predict two things. One, if I will have a steam 

2 explosion, if it will trigger and if it does trigger what 

3 will be the intergetics that the total amount of metal 

4 that participates in the explosion. I think I would have 

5 to answer no, I can't predict either one of those. That 

6 seems like to me a bit of a problem.  

7 MR. TINKLER: Currently all I see is now 

8 DR. KRESS: It is relegated to low frequency.  

9 MR. TINKLER: Most of them presume a trigger 

10 will be there.  

11 DR. KRESS: Presume a trigger and then locate 

12 the low frequency.  

13 MR. TINKLER: Now we argue about how much 

14 participation.  

15 DR. KRESS: Now then better look at the 

16 experiments that say well you maximum is like 3% and we 

17 look at the 

18 MR. TINKLER: And we look at the core rates of 

19 introducing melt into the water. We look liquid 

20 evaluation of vessel. We look at the [inaudible] We start 

21 arguing well how quickly can you introduce water into that 

22 sub-cooled water.  

23 DR. KRESS: Part of the problem with all that, 

24 is no uncertainty attached to any of that.  

25 FAROUK ELTAWILA: We are consistently are
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1 unable to trigger an amount either by pouring or 

2 even by adding it.  

3 DR. KRESS: Which I think is a real saving 

4 grace.  

5 FAROUK ELTAWILA: There is evidence to 

6 that effect.  

7 DR. SEALE: We want failure or confirmation? 

8 MR. TINKLER: Well at least in PWR we have moved 

9 towards quite acidic melts. That may not be the case and 

10 we haven't come to that conclusion for BWRs, but I think 

11 it it's the kind of thing where we could look at it more 

12 systematically. I think it is one that's kind been out 

13 there. It still shows up in ?? 

14 DR. KRESS: Okay. I think you guys have given 

15 us a lot of 

16 DR. SEALE: May I make a couple of comments.  

17 DR. KRESS: Yes you may.  

18 DR. SEALE: This is one case where I think we 

19 need to respond to the question what have you done for me 

20 lately. In our right up.  

21 DR. KRESS: Right up front I think was some good 

22 ammunition 

23 DR. SEALE: One other thing though that ought to 

24 be in there and I think it ought to be extraordinarily 

25 highlighted and that is the application of the pert
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process to hide burn up fuel.  

DR. KRESS: I think that's 

DR. SEALE: That is a Seminole step in the 

planning and research for the NRC.  

DR. KRESS: I agree with you completely.  

DR. SEALE: And I think it is extremely 

important that that step be recognized for what it's 

worth. I mean that was a real inspiration.  

DR. KRESS: I don't know what form of research 

that report is going to take but 

DR. SEALE: Yeah, somehow we need to work that 

out.  

DR. KRESS: I agree with you. Well this is, 

would you like to make some closing remarks? 

FAROUK ELTAWILA: No thank you I think I 

got some valuable insight and that we have to go and and 

look back at our high burn up fuel and mock fuel research 

program because there are a couple of area that you 

mention in discussion and we need to look at it in details 

to see how we are going to fill the gap in our 

DR. KRESS: I think you guys have done a great 

deal with a tried to figure our what to say the research 

report at least in this area and so I appreciate it and 

thank you very much. Charlie thank you very much. That 

was a heroic effort.
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1 DR. SEALE: I am ready to go to France to 

2 give a presentation now.  

3 DR. KRESS: At this time I would like to close this 

4 meeting.  

5 [MEETING ADJOURNED.]
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