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Second, RHR heat exchanger k-value the 

licensing basis 227 BTU per second degrees f. the 

value used here is 241. 

The flow rate, you're assuming that you're 

going to minimum flow rate in this analysis wi th 7,000 

gpm versus 9,400. 

You're assuming that the horsepower has 

correspondingly reduced and therefore you have less 

need for heat removal from 2,000 horsepower down to 

1, 600. 

You're also assuming an RHR pump required 

NPSH of 17 feet. Where do all these numbers come 

from? Do you have the data to support all these 

changes? 

MR. WOLCOTT: I think we talked about the 

17 feet. Things like the flow rate, that is a symptom 

of the mode that you're operating in. Because in the 

Appendix R licensing basis analysis, we go straight to 

a very specific procedure that has a stow-in to what 

we call alternate shutdown cooling which is a 

different path and in that procedure we are not able 

to control flow. We control back pressure in the 

reactor and the flow could be as high as 9,000 

gallons. 

However, if you're in suppression pool 
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cooling where we have specific operating instructions 

to tell you where you can operate and so you wouldn't 

be allowed to operate 9,000 gallons. 

MEMBER-AT-LARGE ABDUL-KHALIK: So how 

about the heat exchanger performance? This value of 

241 is obviously above tech spec limits. 

MR. WOLCOTT: It's above the 1 imi t that we 

use in the licensing basis analysis. We don't have a 

spec tech requirement per se on that. The one that we 

use in all of our accident analyses is based on some 

heat exchanger tubes that got damaged once and it made 

its way into the licensing basis and we just reserve 

that margin. That heat exchanger got fixed then, but 

we just -- we preserve that amount. It's common for 

us to do that in licensing basis is preserve amounts 

of margin as we need to use them for something else. 

That's why we do that. 

MEMBER-AT-LARGE ABDUL-KHALIK: I think the 

point I'm trying to make is that there has to be a 

justification, supporting data, for any changes in the 

assumptions that you've made in the analysis. 

MR. WOLCOTT: Absolutely. And those are 

summary results of an official calculation and that 

calculation has to document all the assumptions. 

VICE CHAIRMAN BONACA: Okay. 
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MR. WOLCOTT: And then the final point on 

this slide is that and the way we would really do 

this, containment or core cooling is not dependent on 

containment overpressure and that resolves an defense­

in-depth issue that you would have with containment 

overpressure in that if you're just using the one pump 

from the suppression pool then there's a linkage 

between containment integrity and cladding integrity 

that would call up a common question. 

The next slide is a plot done in similar 

fashion to our licensing basis analysis which shows us 

the results of containment overpressure in this 

particular analysis. The upper blue line is the 

suppression pool temperature. It peaks at about 208 

degrees in about six hours. 

The next line down which is the red line 

is the minimum containment pressure that you would 

expect to get considering shifting assumptions so that 

they create minimum containment pressure. That's a 

requirement of Reg Guide 1.82. 

And then the most important line is the 

lower green line. That is the containment 

overpressure line and that is defined as the amount of 

containment pressure that is required to make NPSH 

available exactly meet NPSH required which in this 
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case is 17 feet. So any place that that green line 

crosses the dotted atmospheric pressure line is what 

is defined as containment overpressure. 

MEMBER-AT-LARGE ABDUL-KHALIK: So if you 

were asked to put error bars on your green curve as a 

resul t of either the assumptions or parameters used in 

the analysis, uncertainties in the assumptions, or 

parameters used in the analyses, or uncertainties in 

the equipment performance would you be able to do 

that? 

MR. WOLCOTT: These are bounding analyses. 

So the error bar would all from that green curve would 

all hang down. 

MEMBER-AT-LARGE ABDUL-KHALIK: Not 

necessarily bounding. 

MR. WOLCOTT: Every attempt is made here 

to make these bounding analyses. It doesn't mean that 

there's something that somebody could identify. But 

they are intended just like a licensing basis analysis 

to be bounding. They're just not as bounding as a 

licensing basis analysis and they're based in -- The 

big difference here is this is based on a different 

scenario. 

MEMBER RAY: Wait a minute. He's talking 

about the green line and you guys earlier conceded I 
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thought that what you read was accurate that it was 

error. 

MR. WOLCOTT: Yes. There's certainly an 

uncertainty in the 17 foot number. 

MEMBER RAY: That's right. You know, I 

mean, just like turn the page to the next one and put 

the -- The concern originally stems from the margin 

between the green line and the red line on the next 

page. But it's the same error bar. 

MR. WOLCOTT: It would be the same error. 

MEMBER RAY: Okay, and that's what he's 

asking about. So let's focus on the question. 

MEMBER MAYNARD: It may very well be 

conservative, but I don't think you've demonstrated 

that and especially with the discussion we had on some 

of the other things on addressing the error bars for 

the pump. 

(Simultaneous conversation.) 

MEMBER MAYNARD : Unless there's a 

someplace else, I think you have to tie that in. 

MR. EMENS: I think it's not typical in 

any accident analysis that there are parameters that 

we pick out and make them bounding or very 

conservative and there are others, for instances, 

scatter on a pump head flow curve that we wouldn't and 
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even a LOCA analysis try to account for it 

specifically. 

MEMBER MAYNARD: I think you need to be 

able to convince us that that does bound uncertainties 

MR. WOLCOTT: That it's bounding. 

MEMBER BANERJEE: The thing that concerns 

me more is actually the Appendix R calculations. What 

is Said is saying is right. What is the error bar on 

the green curve there? That's a compliance matter. 

MEMBER RAY: Right. You're raising this 

issue here, but you're inevitably exposed to this 

question. 

MEMBER BANERJEE: Yes. I really care 

about that. I really care what happens to that green 

curve and the other curve. It's all the issues you're 

rephrasing right now. 

MR. WOLCOTT: Our licensing basis analysis 

needs to be a bounding analysis and this more 

realistic one is intended to certainly be a bounding 

analysis. 

MEMBER BANERJEE: But more interesting is 

what happens if you put the error bars into the green 

curve there. 

MR. WOLCOTT: You're looking at the next 
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page. On the next page. 

MEMBER BANERJEE: Sorry. The next page. 

Yes. Sorry. That's where I'm concerned. 

MR. WOLCOTT: We still don't have any 

error bars for you 

MEMBER BLEY: Now I have a question. 

MR. WOLCOTT: Are we done with Slide 9 

curve and ready to move to 10? 

MEMBER BLEY: On thi s one, if my memory is 

not failing me, this is not the same curve we saw some 

months back. 

MR. WOLCOTT: This is the exact same 

curve. 

MEMBER BLEY: Because I thought the margin 

between containment pressure and required pressure 

dropped down real close to just a couple psi. 

MEMBER CORRADINI: Pretty close. 

VICE CHAIRMAN BONACA: Tha t was in the 

early phase 

MEMBER BLEY: That's what you have there. 

MR. WOLCOTT: There's a point in time 

where they come rather close. 

MEMBER BLEY: Okay. It's just early. I 

thought it was later too. Yes, you do, but I thought 

out here there was 
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MEMBER BANERJEE: If you take the 

uncertainties in your pump behavior and you put it on 

there, what happens? 

MEMBER-AT-LARGE ABDUL-KHALIK: That's what 

we would like to find out. 

MEMBER BANERJEE: Right. 

MEMBER CORRADINI: So you're not prepared 

no. Silence is telling me you're not prepared to 

do it right now. But what we're also telling you back 

is you'd be prepared either sooner or later or we're 

going to keep on talking like this. 

MEMBER BANERJEE: I know the other 

calculations are interesting, but this is the 

licensing basis. 

MR. WOLCOTT: Yes. What I'm taking away 

from here is that we want confidence that we're 

complying wi th the licensing basis curve if that's the 

gist of the question and to make sure that these are 

truly, this analysis is truly, a bounding analysis. 

I think that that's the heart of what is being brought 

up here is that -­

MEMBER RAY: I would say you're not 

getting any feedback yet on the page nine picture. Is 

that right? No, we're not giving you any feedback on 

that now, but we are on page 10. 
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CHAIRMAN SHACK: No, I think on page nine 

you also need to address the answer because -­

MEMBER RAY: It's the same issue. 

CHAIRMAN SHACK: It's the same issue. 

MEMBER RAY: I mean, there's more there 

than just the issue that is so obvious on page 10. 

MEMBER SIEBER: Right. 

(Simultaneous conversation.) 

MEMBER RAY: It's more though than just 

the uncertainty on the green line. It's also is that 

enough margin given everything else. 

VICE CHAIRMAN BONACA: Yes. 

MR. WOLCOTT: Any more comments on the 

curve on page 10? That's pretty much the -­

VICE CHAIRMAN BONACA: One thing that I 

spent some time looking at the other curve of the 

vendor report and looking at page nine to understand 

what is the chance that you have to cavitation at 

these pumps would be this type of scenario. 

MR. WOLCOTT: Yes. These-­

VICE CHAIRMAN BONACA: Because of the 

relaxed mode as they call it. 

MR. WOLCOTT: During these event we would 

be below the licensing basis vendor curve for about 10 

hours and then you're back on the right side of it 
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again. The two curves are a little bi t hard to 

compare because the licensing basis curve is a 

function of time. 

VICE CHAIRMAN BONACA: Yes. No, I 

understand. 

MR. WOLCOTT: And this realistic one is 

not. So there is a little bit of 

VICE CHAIRMAN BONACA: Thisis ECCS pumps. 

MR. WOLCOTT: Yes. 

VICE CHAIRMAN BONACA: You want them run 

for the time that you need them. 

MR. WOLCOTT: Absolutely. 

VICE CHAIRMAN BONACA: And so I would have 

to feel comfortable that to believe that even if they 

are degraded somewhat you still are going to get the 

flow that you need and they're going to run. Already 

for the short time LOCA, you're showing three or four 

minutes of cavitation even with full credit for back 

pressure. 

MR. WOLCOTT: Correct. 

VICE CHAIRMAN BONACA: So now you did the 

test and I believe that and I look at the report and 

the results statement. Still that's not the mode to 

operate these pumps. Okay. 

MR. WOLCOTT: Are we done? 
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VICE CHAIRMAN BONACA: Let's move onto 11. 

MR. WOLCOTT: Okay. I'm on slide 11. 

We've - - Going through the Commi t tee's 

1etter on Browns Ferry Uni t 1 0 f February 16 th 
, the 

Uni t 1 recommendation letter, there are several issues 

that we extracted from there and tried to callout 

individually. One of them is the feasibility of 

protecting a second RHR pump for the Appendix R. 

VICE CHAIRMAN BONACA: The reason by the 

way why we suggested this is that that's what Vermont 

Yankee did and now the licensees are done. 

MR. WOLCOTT: Vermont Yankee protected a 

second service wire building. 

VICE CHAIRMAN BONACA: That's true. 

MR. WOLCOTT: They still are using only 

one RHR pump. 

VICE CHAIRMAN BONACA: But they did that. 

MR. WOLCOTT: But they're mechanically 

designed a little bit different. 

VICE CHAIRMAN BONACA: Designed different. 

MR. WOLCOTT: That's right. So we looked 

at protecting a second RHR pump during the recovery of 

Unit 1 before the ACRS meeting and then when it was 

brought up as an important point in here we looked at 

it again afterwards and the conclusion is that it 
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would take extensive resources to try to protect a 

second RHR pump at Browns Ferry and I have on here a 

couple of reasons. 

One of them is the physical location of 

switchgear in a couple of the electrical board rooms 

is such that in order to get Appendix R fire 

separations a major piece of equipment would have to 

be moved to probably a new room, a newly created room. 

That would be a challenge there. 

A second one is that Browns Ferry has a 

shared electrical system which is not very common. 

And so everything we do to try to mitigate a 

particular event on one unit still has the constraint 

of mitigating all the other things that designed for 

on the other units. 

PARTICIPANT: And mostly units 1 and 2. 

Right? 

MR. WOLCOTT: Yes. So that presents an 

obstacle in the way of flexibility to redesigning the 

system. 

Thirdly, when we bring in a second RHR 

pump we're talking about bringing in considerably more 

equipment than just that to support it. The RHR pump, 

of course, would have valves and controls for the 

valves that would have to be brought in. The biggest 
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hitter would be a diesel generator. These generators 

are only big enough to power one RHR pump. So if we 

bring another RHR pump into the fold we have to bring 

a diesel generator into the fold. That machine has a 

lot of support equipment and a lot of support 

circuitry and a lot of controls that would have to be 

brought into the Appendix R separation fold, not just 

in one location, but everywhere. 

And then we would have to bring in an 

additional service water pump and its power supply, 

i ts valves and its controls. So there would be 

significant modifications involved, mostly having to 

do with rerouting, wrapping, a protecting cable and 

some of which would be physically relocating major 

components. 

There would also be significant changes to 

the program because how we would go about 

accomplishing an Appendix R safe shutdown would be 

different if we were to have to align a power and 

operation of that second RHR pump and that would 

almost certainly involve some relicensing. So it 

wasn't For us, it wasn't a straightforward change, 

say, like it was at Vermont Yankee. 

Based on having done an analysi s that 

basically shows that we're not going to actually get 
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there in an event that's as severe or has little 

margin as what is shown in the licensing basis 

analysis, it wouldn't be beneficial to try to modify 

the plant to that degree because of the other things 

that - ­

MEMBER-AT-LARGE ABDEL-KHALIK: You know, 

this is an assessment that you have to do. It doesn't 

matter what resources are needed to do this. If 

that's what it takes to meet the requirements of the 

law, that's what it takes to meet the requirements of 

the law. 

MR. WOLCOTT: Absolutely. Our position is 

we comply with Appendix R now and with power uprate 

already this is part of our licensing basis. 

Containment overpressure is currently part of our 

licensing basis for Appendix R. The power uprate 

issue that's under review makes the number higher and 

the duration longer. Currently in Appendix R - ­

VICE CHAIRMAN BONACA: The fact that 

you're already -- for it doesn't do any good. 

MR. WOLCOTT: So we comply now. 

Otherwise, we would have to do a - ­

MEMBER-AT-LARGE ABDEL-KHALIK: I'm sorry. 

You have not demonstrated that today. Right? Because 

if I don't know what the uncertainties in the green 
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curve for the Appendix R scenario, I do not know 

whether or not you meet the requirements of the law 

even with full credit for containment overpressure. 

MR. WOLCOTT: And that's our obligation to 

demonstrate that. We just didn't -- That wasn't the 

thrust of our presentation today. But we can 

certainly focus on that. 

MEMBER MAYNARD: Does your current 

licensing basis also include the required operator 

action to secure RHR or is that new for the power 

uprate? 

MR. WOLCOTT: It's newly discovered. We 

would have to do it in the current licensing basis and 

we just didn't know it. So it was discovered as part 

of the power uprate review and so we handled that as 

a corrective action issue and had to implement that in 

plant now. But it wasn't at the time because we 

didn't realize it. 

MEMBER BLEY: Just a question on history. 

In the recent report you focused on, you said 

historically you had to take credit for containment 

pressure. Is that even before the first power uprate? 

MR. WOLCOTT: Yes. 

MEMBER BLEY: So all along. 

VICE CHAIRMAN BONACA: It's tied to Sulzer 
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scenario. Right? 

MR. WOLCOTT: No, in Appendix R, 

containment overpressure credit dates back to when 

Appendix R was originally granted which would have 

been the late '80s. 

MR. EMENS: 1988 is when it was approved. 

VICE CHAIRMAN BONACA: And the report said 

it was introduced for the first time - ­

MR. WOLCOTT: For a LOCA. 

VICE CHAIRMAN BONACA: Yes. For a LOCA. 

MR. WOLCOTT: The reason that is because 

the suction strain ratio had to do with plugging the 

strainers and that had a big effect on NPSH. In an 

Appendix R event, there's plenty of strainer to go 

around. That's really not the limiting thing. 

VICE CHAIRMAN BONACA: No, but I mean as 

I was reading the report, there is an implication that 

since you already got some credit for it you were 

authorized and you were entitled to additional credit. 

But there is a limit to how much credit you can take 

anyway. So it says to me that because you already 

have credit you have less credit to ask for. 

MR. WOLCOTT: Something like that. 

VICE CHAIRMAN BONACA: Yes. I understand 

that there is a precedent there so far as that, the 
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credit. The issue raised to the Commission has been 

purely the one of what 1S the cri teria for 

acceptability. How far can we go? And one of the 

concerns that we have is that there is no limit and 

it's left to the judgment of the applicant and the 

judgment of the reviewer to determine case by case 

whether or not they're going to grant it. That's not 

a way to deal with what pressure credit in our 

judgment at least. 

So anyway let's proceed. 

MR. WOLCOTT: I believe I'm on Slide 12. 

Another specific issue that was brought up 

was the consideration of external events in fire risk 

evaluations. I think someone raised that question 

earlier in the meeting here. 

VICE CHAIRMAN BONACA: But that's what we 

were asking for in the letter and the reason is that 

the representation that you give is for 105 percent 

power uprate was a quantification statement being 

brought up and gave an impression that, in fact, there 

was a a PRA analysis all including internal initiators 

and we said that fire induced by seismic events may be 

significant. Why don't you consider those? 

MR. WOLCOTT: Yes, that evaluation was 

done by the staff and TVA doesn't have a Browns Ferry 
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fire PRA. So those -- The way we've gone about it, 

the utility has gone about quantifying risk or -- I 

shouldn't have said the word II quanti fying, II 

characterizing risk and looking at the amount of 

margin we have is by a deterministic analysis. That's 

the way we chose to do it and in that analysis we're 

assuming that the fire occurs in each area. So it 

kind of sets aside the need to try to figure out what 

caused the fire. We're assuming a fire occurs in each 

area and deal with it, show how we would deal with it. 

So the risk analysis that was discussed in 

our February L 2007 meeting was a result of the 

staff's risk analysis. And they can address that 

further, but that's kind of how -­

That 's everything that we've come prepared 

to talk about having to do with Appendix R. So I'll 

just summarize Appendix R and then we'll move onto one 

more issue that was not an Appendix R issue. 

For the Appendix R event, what we see and 

I think we've made these points, that our licensing 

basis analysis does comply with Appendix R and it 

demonstrates a successful shutdown path. 

VICE CHAIRMAN BONACA: If you obtain the 

credit you're asking for. 

MR. WOLCOTT: Yes. I mean, it 
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demonstrates a path. We may not be able to use it if 

we don't obtain the credit. But it does -- We feel 

like it demonstrates the path and I think our concern 

-- your concern with it is the amount of margin. 

We think we've shown that the magnitude 

and duration of containment overpressure that shows up 

in the licensing basis analysis is driven by Appendix 

R rule based assumptions and not necessarily what 

you'd actually expect to occur and that we have a fire 

hazards analysis. When you use a fire hazards 

analysis specific to the plant it shows a reduced or 

no dependency on containment overpressure depending on 

what area of the plant you're talking about. 

I will be leaving Appendix R issue at this 

point and picking up one additional issue and that's 

bias and uncertainty in the realistic LOCA analysis. 

Dr. Bonaca, you said a few things right at the 

beginning of the meeting that shed a little bit more 

light than what we had understood before a little bit 

more. So we'll try to understand what the issue is as 

best we can and address it. 

We presented in the ACRS meeting on Unit 

1 a series of analyses that demonstrated how much the 

resul t changes as we vary input assumptions from 

realistic assumptions to licensing basis assumptions 
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to worst case assumptions and where those realistic 

analyses came from for a LOCA. This isn't for a fire 

now but for a LOCA. Where they came from is they were 

done in order to define the success paths that we 

would going to use to build a PRA model so that we 

could quantify the risk of COP for all the events 

except a fire and our bottom line in that, in what we 

submitted for our license amendment, was PRA risk 

numbers and these realistic analyses that we showed 

were made for the purposes of building that COP part 

of that model. 

They were in and of themselves intended to 

be still bounding analysis. They jus t weren't as 

bounding as the licensing basis analysis. For 

instances, instead of using tech spec values, if we 

are better than that 95 percent of the time, we used 

our 95 percent non-exceedance value. That was an 

important thing, say, in river water temperature 

because we never have come close to what the tech spec 

limit is. So that makes a big difference whether we 

use that or we use this 95 percent value. 

And in the case of when we actually 

started using these in the PRA model, some of these 

parameters like river water temperature had a 

probability distribution associated with them rather 
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than a bounding value. If they had a distribution, we 

used the distribution and if we couldn't determine 

one, we used a bounding value that just might not have 

been as bounding as the license basis. 

And we used the same analysis methods that 

we would have used in the licensing basis. So in that 

sense, we called them realistic analysis, but they 

were still bounding analyses. They weren't what I 

guess everybody else calls best estimate. So we 

intended them to be bounding analysis and as such that 

was our expectation that they give bounding results. 

And so from that standpoint, it was our intention to 

account for bias uncertainty there by biasing them to 

the uncertainty. 

VICE CHAIRMAN BONACA: What happened - ­

Of course, now time has gone by, but what happened was 

that we received a presentation and you've made the 

point that the requirements for COP most likely the 

long-term LOCAs is caused by the expressed concern 

imposed the LOCA requirements and we said that makes 

sense. We would like to see some evaluation of that 

and one possibility would be a best estimate analysis 

done by some means, in fact, which eliminates the 

concern that we had earlier to the most directly your 

point. That's a success path. 
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And you came back or some engineer for you 

came back and gave us a presentation and I remember 

that that was a limited analysis that wasn't complete 

and not with uncertainties. So as we said, "When you 

come back next year, show us some" But the path is 

still there. As I understand, the BWR, all this 

group, has been developing, in fact, a methodology to 

provide for that evaluation. 

MR. WOLCOTT: This is very much like what 

we are using here. It has a few more elements to it, 

added to it, but it's fundamentally like what we did 

here. 

VICE CHAIRMAN BONACA: Can you use that? 

MR. WOLCOTT: It's more of a best estimate 

than this is. This is more bounded. 

CHAIRMAN SHACK: Bu t here when you're 

using the probability distributions I assume you are 

doing calculations, sampling calculations, and looking 

at distribution results and then giving us the 95 

percentile of those. 

MR. WOLCOTT: Yes, but -­

CHAIRMAN SHACK: I mean, it's certainly 

fair to use the 95 percent for some variables. It's 

fair to use probability distribution. But you do have 

to sample and come back with a -­
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(Off the record comments.) 

And we realize it's a conservatively 

biased 95~ but it's the best you can do because you 

don't understand all the variables. 

MR. WOLCOTT: For the long-term LOCA in 

the end or in our actual submittals, the conclusion 

that the need for containment overpressure in a LOCA 

is driven by licensing basis assumptions. It hinges 

strictly on single failure. If we eliminate a 

particular single failure in the RHR system, we don't 

need containment overpressure and that's by a bounding 

licensing basis analysis because if it got too large ­

MEMBER BANERJEE: What's the single 

failure you would have to eliminate? 

MR. WOLCOTT: There are a number of them. 

There's one that you worry about that gets us down to 

one RHR pump. 

MEMBER CORRADINI: Which one is that? 

A battery failure. 

MR. WOLCOTT: Yes, it's a battery failure. 

That's logic on one side. 

MEMBER BANERJEE: Logic or the battery 

actually? 

MR. WOLCOTT: It's a battery failure, but 
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it affects RHR because it affects logic. That, of 

course, takes no credit from getting around that by 

just operating the thing by hand for which we would 

never take credit for in the licensing basis analysis. 

So it's a battery failure because you have to -- logic 

power and several different things. 

MEMBER BANERJEE: And you couldn't guard 

against that in some way, some redundancy? 

MR. WOLCOTT: That's a LOCA now. 

MEMBER CORRADINI: Yes, I was just going 

to say. That's a LOCA. That's not an Appendix R. 

MR. WOLCOTT: It's a random thing. 

And the other thing, it's also we have to 

remember -- I don't have the LOCA curve for you here. 

But in the LOCA analysis the only pump that needs 

containment overpressure is the core spray pump. The 

RHR pumps do not need it. 

VICE CHAIRMAN BONACA: Yes. 

MR. WOLCOTT: And the way we're doing our 

licensing basis, we default to use the core spray long 

term to cool the core and the RHR pump to cool the 

suppression pool, but you don't have to do it that 

way. But that's our licensing basis. That's what we 

stick to. 

CHAIRMAN SHACK: I want to go back to the 
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owner's group now. It's one thing to go and use the 

distribution of values and then look at the best 

estimate calculation. It's another thing to do it 

with single failures. We're in a different universe 

again. 

MR. WOLCOTT: I understand. But that's - ­

But my point was the way it turns -- I think the same 

thing was true for Vermont Yankee that there is one 

particular single failure that drives the LOCA to need 

containment overpressure and that's using bounding 

licensing basis analyses so there's not a lot to 

figure out there. You either assume that or you 

don't. That's kind of what we boiled it down to. 

And all these other things were much more 

complicated but were really meant -- were really done 

and presented to show how we built the PRA. 

VICE CHAIRMAN BONACA: Let me ask the 

question then. Will at some point in the future you 

bring up an analysis like this, a bounding analysis, 

without the conservative to show that you got a fair 

COP or the requirement for COP is driven by the 

conservatism of a LOCA? I haven't seen this realistic 

LOCA. 

MR. WOLCOTT: We submitted the analysis 

that shows that. 
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203 

VICE CHAIRMAN BONACA: When? 

MR. WOLCOTT: August of 2006, I believe 

it's in there, that shows that if you don't have one 

single failure you don't need COP if that's what 

you're saying. 

CHAIRMAN SHACK: Are you going to give us 

an analysis with single failures but using these 

assumptions to show that if you can't do without COP 

you can greatly reduce the amount? 

VICE CHAIRMAN BONACA: Yes. We don't want 

to have a different analysis. Otherwise, we want to 

have the same analysis if you take that the 

requirements for COP is driven by the conservatism 

with the LOCA model which means it has to be the same 

assumptions of single failure LOCA which would simply 

realizes some of the conservatisms if not all of them 

and that would support your claim and we can look at 

the results of it. 

CHAIRMAN SHACK: Or you can submit the 

same failure one, too? We can look at that. But this 

one I think you need to submit also because again I 

think most of the discussions have not been prone to 

the single failure but have been doing best estimate 

calculations like the way we do LOCA in a design basis 

best estimate where there is still single failure but 
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you've done the thermal hydraulics under a best 

estimate or a conservatively biased best estimate. 

MR. WOLCOTT: I believe we can lay that 

out several different ways. 

VICE CHAIRMAN BONACA: Are there any 

additional questions? I think this was a fruitful 

meeting. I think that there was communication and I 

think we have some paths laid out. I think you 

understand what our concerns are and maybe we need to 

get more dipping into the report that we got from your 

vendor. I think you have some assignments there, too. 

And I think that I don't know what the process is 

going to be. This is an informal meeting and we have 

no commi tment your information before the subcommi ttee 

meeting scheduled for November. But we will caucus 

and let you know. 

MR. WOLCOTT: We really appreciate your 

time and appreciate the feedback. It was good 

communication. I did try to capture notes. I 

understand there are a lot of concern over the Sulzer 

pump report, a lot of questions. I captured those and 

I guess most importantly is how that relates to the 

licensing basis and potential uncertainties in the 

margin. We will be prepared to address those things 

when we come back to the subcommittee meeting. 
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VICE CHAIRMAN BONACA: Okay. 

MEMBER MAYNARD: Mario, while it's 

important to hear from the Licensee, I think an 

important aspect for our next meeting for when the 

licensing actually comes is going to be what the staff 

says and I'm sure they've been 1 i s tening and they 

understand. It's going to be important to hear what 

their basis for acceptance is if they're recommending 

this up. 

VICE CHAIRMAN BONACA: And we will see 

some kind of draft SER on this issue but it's not 

really different from what we have before it. rfhey 

have to understand that. I think they are working, 

the staff, to develop this kind of criterion that we 

mentioned to the Commission we should have and 

agreed to. So they are not going to review it and 

then take the licensee through different hoops. If 

the staff approves, then we -­

MR. ROLAND (phonetic): Bill Roland, 

Division Director of DSS. Mario, you talked about 

different criteria. 

VICE CHAIRMAN BONACA: Yes. 

MR. ROLAND: As you know, the Commission 

had an opportunity after the ACRS meeting to ask the 

staff to evaluate or pose different criteria and the 
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Commission declined that opportunity. Basically, the 

Commission as a result of the ACRS committee meeting 

told the staff to continue to try to adjust these 

issues with the ACRS, with the Committee, and where 

appropriate or we deem appropriate we would send a 

Commission paper to get these issues resolved once and 

for all and that's based on our judgment. So as we go 

through this whole process, that's one thing we've 

considered. 

VICE CHAIRMAN BONACA: Okay. 

MR. ROLAND: And as you might know, we 

have almost done a white paper, a new kind of white 

paper, that DSS has prepared on containment 

overpressure that provides really a lot of background 

on this whole issue. So when it's appropriate, we're 

going to share that with the Committee. 

VICE CHAIRMAN BONACA: Thank you. With 

that, I would like to turn this to you, Mr. Chairman. 

CHAIRMAN SHACK: Okay. Time to break for 

lunch. We will return at 2:15 p.m. Off the record. 

(Whereupon, at 1:06 p.m., the above-

entitled matter recessed to reconvene at 2: 15 p.m. the 

same day.) 
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Issue Summary 

•	 The staff has identified that the estimated 
seismic hazard levels at some current CEUS 
operating sites might be higher than seismic 
hazard values used in design and previous 
evaluations. 
-	 Review of updates to seismic source and ground 

motion models provided by ESP applicants. 
- Review of recent USGS seismic hazard estimates. 
- Comparison to seismic hazard estimates developed 

under the IPEEE program. 
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• • 
Background 

•	 Concern identified May 2005 in a memo from NRR to 
RES. 
-	 NRR concluded that the seismic designs of operating plants 

in CEUS still provided an adequate level of protection. 

•	 GI-199, "Implications Of Updated Probabilistic Seismic 
Hazard Estimates In Central And Eastern United 
States On Existing Plants," was opened in June 2005. 

•	 In February 2008, a screening panel concluded that 
GI-199 should proceed to the safety and risk 
assessment phase. 

•	 Public meeting held on February 6, 2008. 
•	 NRC and EPRI are finalizing an MOU to share seismic 

research information. 
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Path Forward 

• Complete the safety/risk assessment 

• Hold public meeting on safety/risk
 
assessment stage progress
 

• Convene the Safety/Risk Assessment
 
Panel
 

• Draft memo and report for Safety/Risk
 
Assessment Panel
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[mIntroduction 
•	 cOP Part of BFN Current Licensing Basis for 

Appendix Rand LOCA 

•	 EPU Results in Additional COP need in Licensing ," 
Basis Analysis 

•	 ACRS Concerns from Unit 1 105% Review 
Magnitude and duration of Appendix R event 
Feasibility of protecting second RHR pump 
Consider external initiators when using risk-informed 
arguments for the Appendix R COP credit 
Realistic long-term LOCA analysis needs to be supported 
by more defensible sensitivity analyses 

James Emens 2 
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III]Introduction 

I.
 

•	 Actions Taken to Address ACRS Concerns on 
Appendix R COP 
-	 July 2007 meeting with NRC Staff 

- Fire area analysis undertaken to compare COP needs for 
realistic fire versus Appendix R analysis 

-	 Deterministic analysis to provide risk insight 

o Submitted November 15, 2007 

-	 Followed-up with NPSH analysis for limiting cases 
o Submitted June 12, 2008 
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[illAlternate Fire Shutdown Analysis 

•	 Appendix R Rule Based Fire 

- Prescribed Appendix R fire damage 
o Loss of all equipment not meeting generic separation criteria 

o Fire damage not based on analysis 

- Fire damage overly conservative for many areas of 
the plant 

J. D. Wolcott 4 
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[mAlternate Fire Shutdown Analysis 

•	 Fire Hazards Analysis
 
Supplement to Appendix R
 

- Fire damage by analysis versus prescribed fire damage 

- Screen based on fire protection parameters 
o Combustible loading 
o Volume of fire area 
o Detection/Suppression 
o Ignition sources 

- 22/39 fire areas screened out 
o Fire limited to ignition source 
o No wide spread fire damage 

17 fire areas screen in 
o Evaluated for equipment availability 

J. D. Wolcott 5 
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Alternate Fire Shutdown Analysis 

• 
lIm 

• Equipment Availability Analysis 
- All equipment in fire area assumed lost in 17 fire areas 

- Unaffected equipment used per EOls 

- Offsite power credited where unaffected 
o BOP systems available in many areas 

- 15/17 areas do not need COP 
o Sufficient equipment available to limit pool temperature 

- Only 2 fire areas need some COP 
o Electrical Board Rooms 

J. D. Wolcott 6 
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Alternate Fire Shutdown Analysis 1m 

• NPSH Analysis - Limiting Fire Areas 
- Minimum equipment 

o Emergency depressurization 

o Reactor water level maintained with BOP 

o One RHR pump for containment cooling
 

- Pool water volume increased during event
 
o Peak pool temperature lower 

o Pool level/elevation head increase 

- Relaxed NPSHr based on revised vendor report 
o Based on shorter operating time consideration 

- Termination of drywell coolers not required 
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[II]Alternate Fire Shutdown Analysis
 

•	 NPSH RESULTS
 

- Significant reduction in COP required
 
o V2	 psi COP 

o 6 hour duration 

- Significant COP margin 
o Minimum 8 psi 

- Core cooling not dependent on COP 
o Core cooling by BOP Systems 

o Defense-In-Depth consideration 
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COP Available and COP Required [II] 

Alternate Fire Hazards Analysis 
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COP Available and COP Required iii] 

Licensing Basis Appendix R 
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[illSpecific ACRS Recommendations
 

•	 Feasibility of Second RHR Pump for Appendix R 

- Extensive resources 
o Physical location of switchgear 

o Shared electrical system 

o	 Support equipment
 
c Valves/controls
 

c Diesel generator/controls
 

c RHRSW pump/valves
 

o Significant modifications 

o Significant program and licensing changes 

- Minimal safety benefit 
o Demonstrated by fire hazards analysis 
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[illSpecific ACRS Recommendations 

•	 Consideration of External Events in Fire Risk
 
Evaluations
 

-	 Fire risk insights from deterministic fire hazards 
analysis 

o	 Not a PRA analysis 

o	 Bounding fire is assumed 

J. D. Wolcott 12 
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Appendix R Conclusions	 um 

•	 Licensing Basis Analysis Complies With 
Appendix R and Demonstrates a Success 
Path 

•	 COP Magnitude and Duration for Appendix R 
Driven by Rule Based Assumptions 

•	 Fire Hazards Analysis Shows Reduced or No 
Dependency on COP 

J. D. Wolcott 13 
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[II]Additional ACRS Issue 

• Bias and Uncertainty in Realistic LOCA
 
- Realistic LOCA used to build PRA model for COP
 

- Use of 950/0 non-exceedance values
 

- Use of probability distributions
 

- Use of conservative licensing basis methods
 

- Realistic NPSH analyses biased conservatively
 

J. D. Wolcott 14 
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• 
/~- U.S.NRC 

UNITED STATES NUCLEAR REGULATORY COMMISSION 

Protecting People and the Environment 

Seismic Research Program 
2008-2011 

ACRS Meeting 
July 2008 

• 
~11.A~~~ Program Overview 

-Pu blicly available research plan 
-Targeted on regulatory needs 

- Developed with NRO, NRR & NMSS 
- Efforts in many research areas to be 

coordinated with industry 

-De veloped to both push forward the 
science and the level of regulatory 
stability 

-In corporation of performance-based 
approaches 

• 2 
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• ;:'U.S.NRC Program Philosophy ~{,:- : llNm!DIT..TVJo"l.ltUo\" .....llUlI'_O..._ 

~11"Iho,. .J.... £.tri..-J 

-Sh ort- and long-term research topics 
-S ystematic & integrated 

- Moves from topic-by-topic approach to integrated 
research 

- Focused on issues with highest uncertainties 
- Risk informed plan that fills in gaps 

-CO st effective 
- Piggy backing and partnering 
- Universities 
- Using "next-generation" approaches 

-Hig hest Quality 3 
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2.8: 
~) ;, 

2.10 

Long-Term Planning of 
current and future projects 
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2.3 ~~,8: 
2.10 

3.6 
3.7 
3.8 
3.11 
3.13 

Integrated Planning for 
Multidisciplinary work 
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Workshops and "Next 
Generation" approaches 

• NRC initiated early seismic hazard work 

•	 Seismic research moving from the development of 
individual tools and methods 
-	 Different databases, gray literature, proprietary reports, 

proprietary software 

• The now mature field is moving to integration through 
workshops, working groups and "next generation" 
approaches 
-	 Common databases & inputs, community consensus, 

documentation of thought processes, outliers & uncertainties 
better understood 

9 

Workshops and "Next 
Generation" approaches 

• Consistent, complete, and agreed upon data 
sets and information 

• Key experts in the research area involved 

• "Next Generation" ilTlplies fundamental 
redevelopment of technical tools or 
approaches 

• Both best estimates & estimates of 
uncertainties 

10 
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Long term (09+) 
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2.2	 Mmax ('07)
 
CEUS SSC Project (08)
 
Sensitivity & uncertainty study to address
 
issues and prioritize research needs ('08) 

2.3	 Next Generation Attenuation (NGA-East) ('07) 
2.4	 Application of SSHAC Guidelines ('07) 

0.001 +------l------;----"'------i 

Seismic Wave Amplitudes vs. Distance 

Source: USGS 
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• NGA-East 

•
 

•
 

Before NGA·West After 

NQA 2006, 88, M-7, ¥p71G 

llbtlI.... (km) 

• Went from ad hoc relationship development to unified approach 

• Mutually agreed upon databases, technical bases & assumptions 

• Epistemic uncertainties reduced and characterized 

• Broad community consensus (removed points of contention) 13 

NGA-East 

DIN.... (km) 

• Follows up on original NGA project to address 

• Approach 
- Standard agreed upon assumptions 

- Standard and complete database 

- Development program undertaken to scope project and 
bring in multiple agencies 

- Cooperative agreement with multiple agencies (DOE, 
NEHRP, EPRI) 

- USGS in-kind participation in development project 

• Currently doing preliminary work 
- Technical Basis for assumptions 

- Development of earthquake record database 

14 
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•
 ;	 .bU.S.NRC SSHAC Guidelines '{" IlIllT1:.. rt4TD:.~.v""n...I"f_C':f_-'" 
. ~l/.",",,~'-""'l:."" _ ~

•	 "Recommendations for PSHA: Guidance on 
Uncertainty and Use of Experts" NUREG/CR-6372 
by Senior Seismic Hazard Analysis Committee 

• General framework work well, but limited details 

•	 Need recommendations on how to use and to 
update 

•	 Much has been learned in trying to apply SSHAC 
- Yucca Mountain (two level 4s - seismic and volcano) 

- PEGASOS (level 4) 

15 

•
 

•
 

SSHAC Guidelines 

• New project created to develop practical 
recommendations for application of the 
SSHAC guidelines 
- Lessons learned 

- How and when to update 

- Understanding and characterizing uncertainties 
(epistemic and aleatory) 

• Will develop a NUREG document to 
accompany the SSHAC guidelines 

16 
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•
 CEUS Seismic Source Characterization
 
project for Nuclear Facilities
 

•	 Major study with participation from NRC, DOE, 
EPRI, USGS, and other US specialists 

•	 NRC SSHAC guidelines level-3 study 

•	 3 year project starting summer 2008 

•	 Project to develop a seismic source database for 
the CEUS to be used as a baseline for all PSHA 

•	 NPP applications will still study local sources 

• Coordinating a CEUS SSC "International Observers 
Program" to allow international specialists to 
observe the US project 'firsthand q~U.S.NRC 

L'nirroJ S.l,ll"~ Nlld.:u H.q",lil,u,y C"IJ~H.y~iull 

1~,«dlJg PnJpJe -IInJJbr J!rw;ro'n'm,m 

• 

(NMSZ)
 

•
 
Eastern
 

Tennessee
 
(ETSZ)
 

New Madrid 
Point 

Northeast 
(NESZ) 

Charleston 
(CSZ) 

D "" \	 I itf.¥,­. t"Site" 

. ,qrell S
 
.Ollrce
% 18 
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• Mmax is largest magnitude for a source 

•	 Issue for area sources in CEUS for long 
return periods 

• • 

•	 Limited technical basis due to lack of systematic, 
integrated evaluation of existing models and new data 

•	 Follows "best practices" for seismic workshops 
- Sensitivity study 

- Foundation document compiled & sent to participants before 
workshop for review. Also downloadable at USGS.
 

- All key researchers sponsored, but open to anyone
 

• Results incorporated into USGS database 
19 

Source 
Characterization 

Ground motion .....
 
prediction equations
 

Framework for large
 
PSHA studies --+
 

Central and Eastern Us Seismic 
Source Characterization project for 
Nuclear Facilities (CEUS SSC) 

Next Generation Attenuation 
Relationships for the Central and 
Eastern (NGA-East) 

Recommendations for Application 
of the SSHAC Guidelines 

20 
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e 
3.1 Random Vibration Theory 
3.2 Site response methods 

•	 lv1ultiple methods accepted 
in NUREG 6728 
- Theoretical framework but 

few details 
- Only recently used 
- Implementation differs 

between practitioners 
- Focus on better 

understanding 

•	 Multiple modeling tools 
currently in use 
- Non-linear, SHAKE, and RVT 

methods 

Active Projects	 - Comparison of methods 
- Developing public RVT 

software with PEER 
21 
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GRMS is based on site 
characterization and it is 
determined from detailed 
seismic hazard studies 

CSDRS is based on	 !! 
liengineering design of lil 

a plant • 
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•
 
Tsunami
 

• Continued tsunami source development with 
USGS 
- Phase 1 report being used by NRC staff and 

industry
 
- Phase 2 underway
 

• Continued development of modeling 
capabilities with USGS and NOAA 

• 24 

12 



•
 
Summary 

• Seismic Research Plan publicly available 
•	 Key drivers are both the advancement of state 

of practice AND greater regulatory stability 
•	 New projects focused on seismic hazard in 

CEUS. 
•	 Integrated risk-informed approach 
•	 Both short- and long-term planning 
•	 Focus on consensus products 

- Community-wide consensus 
- Multiple stakeholders & sponsors 

25 
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U.S.NRC
 
UNITED STATES NUCLEAR REGULATORY COMMISSION 

Protecting People and the Environment 

Impact of the Niigataken
 
Chuetsu-oki Earthquake to the
 

Kashiwazaki Nuclear Power Plant
 
Yong Li
 

Senior Geophysicist
 
NRO/DSERlRGS2
 

July 10, 2008
 

• 
Agenda 

•	 Niigataken Chuetsu-oki Earthquake and 
Kashiwazaki-Kariwa (KK) nuclear power plant 

•	 Impact of the earthquake vibration to the 
Nuclear Power Plant (NPP) 

•	 Major findings from post-earthquake activities 
at the plant site 

•
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•
 A Bird's View of KK Site from South 

•
 

•
 

Earthquake Location relative to KK plant 

A A' 

17km! 

Hypocenler)C J7' "'" 

3r24' 

37° 12 
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•
 
North· South direction East· West direction Vertical direction 

Unit (design / measured) (design / measured) (design / measured) 

274/311 273/680 235/408 

Design Peak Ground Acceleration vs. 
Observed (gal - cm/sec2 

) 

• 
Common Cause Failures and Potential 

Vulnerabilities 

•	 Settlement and soil failures 
./ Breakages of underground fire protection piping joints 

./ Deformations and cracks in the ducts connected to the main 
stacks 

./ Deformations and fire on the Unit 3 house transformer 
secondary bus 

• Potential for adverse interaction with safety related 
equipment 
./ Water leakage through bUilding penetrations 

./ Water leakage through leaky seals 

./ Damage to thermal insulator of SLC piping 

• 
5 



•
 Factors to Amplify Seismic Motions 

From TEPeO 6/12/2008 presentation 

•
 
Ongoing Activities at the KK Plant 

• Non-destructive testing for hidden 
damages 

• Assessment of new ground motion for 
reevaluation of the plant safety 

• Evaluation of the plant design upgrading 

•
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:JU.S.NRC 
UNITED STATES NUCLEAR REGULATORY COMMISSION 

Protecting People and the Environlnent 

Interim Staff Guidance on Seismic
 
Issues associated with High
 
Frequency Ground Motion
 

Dr. Manas Chakravorty
 

Structural Engineering Branch 2
 

July 10, 2008
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~/LtS~~]!~ 

( ~ Protectiflg Peopk lIf1d the Eflviroramnd 

Background 

• Updated ground motion models for 
earthquakes in the CEUS. 

• ESP reviews identified that site­
specific ground motion may not be 
enveloped by certified design 
response spectra for some sites 

•
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~;J!l~.~l!R~
(~ Prouctirtg Peaple and tlu E,.viro..me,d 

CSDRS & GMRS COMPARISON 
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~/lE,SJ~J!~
{~ Protecli"g Peoph .rul fM E,.vinmmeJlf 

Resolution . 

• The updated SRP Section 3.7.1 " 
Seismic Design Parameters" provided 
the framework 

•	 Issued ISG for the implementation of 
the SRP framework 

•
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. (' ~ Prouctiltg P~opk.rulthe E..vi......merd 

Issues addressed in the ISG 

• Definitions of various ground motions 

• Guidance on the use of the different 
ground motions and seismic 
instrumentation 

•	 Staff position on the use of lim.ited 
dynamic testing data 

•
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, (~ Protecting People arul the E..vironment 

Issues addressed in the ISG
 

• Guidance on evaluation of HF 
exceedance 
- Inclusion of incoherency in structural 

seismic response analysis 

- Screening of HF sensitive SSG's 

- Evaluation of screened components 

•
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~/!J~,~~J!R.~
(~ Proucti..g People aruJ the E..virunmertt 

Summary 

• SRP 3.7 & ISG provides a high
 
frequency review framework
 

• AP1000 Topical report has been 
submitted and currently under staff 

•review 

• ESBWR has used CSDRS that 
envelop both soil and rock sites 

•
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