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  With that, we'll turn to our public 

presentation scheduled here this morning on the 

agenda.  And Messrs. Runkle and Gundersen are here 

with us to make this presentation. 

  And the floor is yours, gentlemen. 

  MR. RUNKLE:  Thank you, Chairman. 

  My name is John Runkle.  I'm the counsel 

for the AP1000 Oversight Group.

  And for those of you on the phone bridge, 

the PowerPoint presentation is available on the 

fairewinds.com website.  That's F-A-I-R-E-W-I-N-D-

S.com.  So if you want to download that, you can 

follow along when Mr. Gundersen makes his 

presentation.

  The Oversight Group is an association of 

local groups, primarily in the Southeast where the 

utilities have applied for license in the 

Westinghouse AP1000 reactors, along with several 

regional and national organizations, some local 

governments and other corporations. 

  Our position is that if the AP1000 design 

is not safe, the NRC should not be issuing an 

operating license until all issues with that design 

are safely resolved. 

  Let me remind you of Commissioner 
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Bradford's statement back in 1982.  "If a Secretary 

of Agriculture endorsed better meat inspection, you 

want to have a debate of near religious fervor about 

whether that person was pro or anti-meat, whether he 

had sold out to the vegetarians.  You'd debate 

whether the stricter regulations made sense.  It's 

somehow unique to nuclear power that when one refuses 

to have nuclear power on the industry's terms, one 

gets chucked into a bin labeled 'anti-nuclear.'" 

  Now the Oversight Group firmly believes 

in the protection of public health and safety, and 

that's why we're here today.  This should be the 

overarching mandate for all of us. 

  Last year there were several instances of 

corrosion in containment structure in operating 

nuclear reactors.  Mr. Gundersen, who I have worked 

with before on other nuclear plant safety issues 

brought these incidents to us.  We then commissioned 

Fairewinds to do an analysis for us on what similar 

corrosion would mean if one of the AP1000 reactors 

were operating. 

  We appreciate the opportunity to present 

to you the results of the Fairewinds study.  We sent 

the study to the NRC and the ACRS on April 21, 2010 

requesting a special investigation on what we see as 
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a fundamental design flaw.

  Just a week ago, the NRC issued 

Information Notice 2010-12 on the Containment Liner 

and Corrosion.  I've supplied copies of that also to 

you.  And it looked at significant corrosion problems 

at Beaver Valley, Brunswick and Salem Nuclear Power 

Plants corroborating, in large part, the findings of 

the Fairewinds study. 

  And again for those people on the bridge 

the PowerPoint presentation is available on the 

fairewoods.com website.

  And I'm sure, gentlemen, you all don't 

want to hear more from an attorney, so I'm going to 

turn it over to Mr. Arnie Gundersen, Chief Engineer 

at Fairewinds. 

  MR. GUNDERSEN:  Thank you very much for 

having me, and having us. 

  My background, just briefly.  

Commissioner Bradford and I served together on the 

Vermont Yankee Oversight Panel. And last year we 

signed a consensus report that suggested Vermont 

Yankee should be allowed to continue to operate for 

20 more years with some suggestions. And Commissioner 

Bradford and I are working together again on another 

report that will be due out next month on a similar 
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vein.

  So, he's a smart guy. 

  In my career I've worked on -- I guess I 

got involved on this way back with Millstone 1 in 

'72, main steam isolation valve leakage which was a 

significant problem.  And that then rolled into a 

unit called Montague if there's anybody in here that 

remembers that one.  That's one that Sam Lovejoy 

toppled the met. tower back in the '70s also.  But 

the integrated leak rate problems we had on Montague 

were significant and I briefed the staff on 

integrated leak rate issues.  And actually was 

fundamental in working with the staff on mapping out 

leakage into both vented and filtered areas versus 

areas that were unfiltered.   In the '80s I had 70 

structural engineers working on containment analysis 

at Millstone 3.

  And now my concern revolves around net 

positive suction head on boiling water reactors, 

which of course if the containment were to fail, 

would cause the problems to cavitate, and that's how 

basically I've been following containment issues 

since '03 when net positive suction head became a 

problem in uprates. 

  I was commissioned by some folks down in 
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Connecticut to write a letter to the ACRS, in I think 

'06 or '07 about the Millstone 3 containment, which 

was a sub-atmospheric four loop Westinghouse.  It was 

incredibly small and the position I took was that the 

power of the value ratios on that reactor compared to 

all the other four loop Westinghouse's merited more 

evaluation.

  I was hired by Citizens Power to work on 

Beaver Valley after the crack was detected, the hole 

was detected in the containment liner, and wrote to 

the ACRS on that. 

  And now, of course, there's the AP1000 

that we're here for today. 

  I think the other piece of my background 

that's important is I was a Senior VP of an 

inspection division. I had about 300 inspectors, ASME 

11 inspectors, working for me at the peak.  As you 

know, it's a peak and valley business.  We'd dropped 

down to 40, and then hit 300, 40 and 300 as the 

outage cycles occurred.  So I know the capabilities 

and the limitations of visual inspections and 

inspectors in general. 

  This picture, it's a great one, it's from 

Millstone 3 when my team of 70 engineers completed 

the containment structural issues we were involved 
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in.  And it's taken from up on the bridge, up on the 

crane looking down.  You can actually see the 

individual fuel rods. It's a great photograph. 

  But now on to the presentation.  There is 

no single industry database on containment issues.

And I'll call it containment system.  Because we've 

the liner, the metallics thing, but you've also got 

the concrete.  And there's been problems in both. 

  One of the areas I was able to find a lot 

of information was a report by Naus and Graves.  They 

seem to be the go-to source on containment 

degradation. And between 1970 and 1999, according to 

Naus and Graves, there were 66 occurrences of 

degradation in operating containments and 32 of them 

were due to corrosion in the steel, either the 

containment or the liner.  The 34 were concrete 

issues.  So about half were metallic and half were 

concrete issues according to Naus and Graves. 

  CHAIRMAN RAY:  Excuse me. 

  MR. GUNDERSEN:  Yes. 

  CHAIRMAN RAY:  By the way, it's the 

nature of ACRS, as you probably know, to interrupt 

speakers and ask questions as you go along. 

  None of these 66 involved isolation valve 

leakage or anything of that kind? 
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  MR. GUNDERSEN:  No. 

  CHAIRMAN RAY:  It sounded like you were 

putting them in these two buckets. 

  MR. GUNDERSEN:  You're absolutely right. 

 It didn't involve integrated leak rate testing or 

failure of an isolation valve to meet a leak rate 

criteria.  No, that was not in the database. 

  There were two instances before 2000 

where the liners were completely penetrated and there 

were four more instances before 2000 where liner 

thicknesses were reduced by half or more.  So about 

six out of the 66, or 10 percent involved liner 

issues that were more than half through-wall, and two 

cases were completely through-wall. 

  This presentation is footnoted when the 

material is not in the report that I've provided to 

the ACRS two months ago.  So there's a couple of new 

items, like the Information Notice that came out this 

week that are footnoted.  But if it's not footnoted, 

it's because it's been provided.  The footnotes are 

in the original report. 

  CHAIRMAN RAY:  Understood. 

  MR. GUNDERSEN:  Okay.  So Naus and Graves 

have a pretty analysis up until around 1999.  I don't 

know if it's complete.  I did find some overlap, but 
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I also found some holes.  But it's pretty close.

There were 66 problems in the initial three decades 

of nuclear power. 

  CHAIRMAN RAY:  And as I recall, that's 

just U.S. or not? 

  MR. GUNDERSEN:  Yes.  That was just the 

U.S., correct. 

  The next source I found that was a 

significant collection of information was Information 

Notice 04-09, 2004-09.  And of course this one, 2010-

12 is sort of the next one in the line, as far as I 

could tell. 

  But according 2004-09 there were eight 

additional episodes of containment degradation in the 

period from 2000 to 2004.  And there was a through-

wall hole at DC Cook in '01, there were three 

through-wall holes in the liner in Brunswick in '99. 

 And there were 60 pits at DC Cook that were below 

minimum design but didn't go through-wall in '98.

Those are the ones of significance. 

  In addition, Hatch had two through-wall 

cracks not in a liner, but in a containment.

Apparently there was a nitrogen line that was cold, 

and I say inerted portions of that containment.

Repeatedly there was thermal stresses that caused a 
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through-wall crack in Hatch 2 and then a through-wall 

crack in Hatch 1 as well. 

  Other industry experience, and I guess 

taken individually each one of these is not evidence 

in and of itself, but there's a significant volume 

when you look at all of it. 

  Dr. Gianni Petrangeli at the University 

of Pisa wrote a book called Nuclear Safety and he has 

a section in the book on containment.  He's got a 

chapter on containment.  These are his quotes from 

his book. 

  "The picture that emerge is not very 

reassuring."  He estimates that the probability of 

overcoming speculation values is 46 percent for PWRs. 

 And as I read it, and it's written in English but he 

is Italian so some of the words are not exactly the 

same.  I think what he means by "specification 

values" is the probability of exceeding tech specs, 

the tech spec leakage rate for a PWR in a real 

accident situation is 46 percent. 

  MEMBER BROWN:  How does that correlate 

with the results of the testing that's done 

periodically, do you know? 

  MR. GUNDERSEN:  Well, that's a great 

question. Having done a couple of them, the 
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integrated leak rates test done periodically are done 

awfully gingerly.  And, you know for instances, the 

MSIDs are lapped and all of the individual 

penetrations have had their individual leakage 

confirmed -- 

  MEMBER BROWN:  So it's not an as-found 

test then? 

  MR. GUNDERSEN:  Right. Right.  It's not 

as-found and it's also, you know in an accident you 

get a very rapid pressure rise, and physically you 

can't pressurize the containment that way.  So it's a 

slow pressure rise so it's not the shock. 

  And I think what Petrangeli was talking 

about, is that combination, is we can't when we do an 

integrated leak rate test simulate the rapid pressure 

stresses on it and it's not as-found conditions on 

the valve.  So it's twofold 

  MEMBER BROWN:  Let me -- 

  MR. GUNDERSEN:  Yes? 

  MEMBER BROWN:  My background is Naval 

nuclear program.  So I'm looking a little bit at this 

as education for me. 

  What I get out of your statement about 

how they run the test is they prep the containment 

prior to performing it? 
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  MR. GUNDERSEN:  Yes. 

  MEMBER BROWN:  I'm phrasing it slightly 

differently, but you go through and you look at all 

the potential leak paths and you kind of clean them 

up and seal them and do whatever you need to do, so 

you kind of prep the system. 

  MR. GUNDERSEN:  Yes, that's correct. 

  MEMBER BROWN:  Okay.  I just wanted to 

understand that point, make it clear at least in my 

mind.

  MR. GUNDERSEN:  Right.  And it sort of 

makes sense because in a lot of the examples is like 

the containment access door will be removed and, you 

know various things will come in and out during the 

outages.  And then access door will be put back in 

place.  And you wouldn't want to test the containment 

before you removed the access door and then screw it 

up. So it does make sense to do it. It's almost the 

last thing in an outage is the integrated test. 

  MEMBER BROWN:  Yes. 

  MR. GUNDERSEN:  But, yes, you're right. 

  MEMBER BROWN:  That's a clarification.  

Thank you. 

  MR. GUNDERSEN:  And then Petrangeli 

recommends for new systems going forward a double 



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

19

containment and filtering of the effluents for the 

annulus between the containments.

  This slide is not in the presentation I 

provided you guys two months.  This is from the 

Inspector General's report on the licensee renewal 

application process.  And the photo is also from that 

report, page 21 to 23 in that report. 

  This happens to be the liner out of 

Oconee and the condition existed for ten years, 

according other OIG report.

  Two things.  First is in the license 

renewal the NRC, the licensee told them that they had 

an effective liner monitoring program, but yet this 

condition existed while the licensee was making 

statements -- 

  MEMBER BROWN:  How do they document that? 

 Is there a series of pictures that show this over 

the ten year period that show peeling and spalling of 

coatings, or is that just -- 

  MR. GUNDERSEN:  I don't know. 

  MEMBER BROWN:  There's no data to back 

that up other than the statement of -- 

  MR. GUNDERSEN:  It's the OIG report. 

  MEMBER BROWN:  Okay.  Thank you. 

  MR. GUNDERSEN:  I got that from the OIG 
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report.

  MR. RUNKLE:  Yes.  In the OIG report they 

documented how the ten years and what the actual 

system was at the time.  So there's a lot more 

details in the report. 

  MEMBER BROWN:  Okay.  So they do have 

details to back up the statement. 

  DR. FORD:  Oh, yes.  Yes.  It's not an 

oh, it's been there for ten years, but they've 

documented inspections and those kinds of things. 

  MR. GUNDERSEN:  And this OIG report was 

not aimed at liners or containments. It was aimed at 

the LRA process.  And in this case they happened to 

look at statements made by Duke at Oconee relating to 

the liner.  One, the statements were inaccurate, and; 

(2) the second bullet is just as important, the staff 

didn't conduct any indication -- provided no 

indication of having conducted an independent look at 

the coating operating experience.  So they accepted 

what Oconee told them and then moved on.  And again, 

that's not in my report, but is available. 

  The next one, and it begins to get us 

into the NRC Information Notice, is that this is a 

photograph of the hole in Beaver Valley.  It's about 

an inch by 3/8th of an inch, the hole itself. But I 
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think what's also interesting if I can get them out, 

is that is the rust patch around the whole, which 

tells me that the paint actually blistered and held 

the water in behind it.  So for the rust to develop 

outside the hole on the visible side before the paint 

was peeled, I think the paint was actually acting as 

a barrier allowing the moisture to work its way into 

the surrounding seal.

  So the actual hole itself was an inch by 

3/8ths.  The portion of the liner that was degraded 

was ten square inches. 

  I went back and I went to the LRAs, and 

this is what Beaver Valley told the NRC in their 

LRAs.  Again, I'm referencing here because they were 

not in my 35 page report to you a couple of months 

ago.

  In the LRA, Beaver Valley said "Loss of 

material due to corrosion is not significant for 

inaccessible areas."  So a year before this hole, 

Beaver Valley's position was that the hole couldn't 

happen.

  They go on to say "Identification of 

deficiencies and subsequent corrective actions," and 

I think the next line is "along with engineering 

evaluation of inspection results, provide reasonable 
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assurances that the program be effective for managing 

loss of material."  Clearly that didn't happen 

because about a year later the hole occurred.  And 

again, in the LRA the "conclusion was that if they 

implemented ASME XI...provides reasonable assurance 

that..structures...will continue to perform their 

intended function." 

  So the position of the applicant at the 

time of this hole was that it basically couldn't 

happen because the visual inspection program was more 

than adequate. 

  Then I went back and I looked at the SER. 

  CHAIRMAN RAY:  Excuse me a second. 

  MR. GUNDERSEN:  Yes, sir. 

  CHAIRMAN RAY:  Maybe I missed something. 

 Can you back that up a second? 

  MR. GUNDERSEN:  I'm trying. 

  CHAIRMAN RAY:  Never mind.  Don't. 

  MR. GUNDERSEN:  Okay.   

  CHAIRMAN RAY:  Okay.  You referred to 

Section XI and then you referred to visual 

inspection.  Section XI is more than just visual 

inspection, right? 

  MR. GUNDERSEN:  Yes. 

  CHAIRMAN RAY:  You didn't mean to make 
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that a coincident -- 

  MR. GUNDERSEN:  That's correct. 

  CHAIRMAN RAY:  Okay.   

  MR. GUNDERSEN:  Although it's 

interesting, and in my Beaver Valley letter I talk 

about it pretty extensively. 

  CHAIRMAN RAY:  Okay.   

  MR. GUNDERSEN:  The liners are not 

volumetrically examined very often.  Beaver Valley 

committed to a volumetric inspection of 70 square 

feet -- a 71 square foot panels.  In part because 

it's awfully hard to find a pit using UT.  You know, 

UT can -- if you know you've got a wall, you can 

check the weld seam and you can be very accurate. But 

the odds of finding a p;it with UT are not good.  And 

so the liner inspection seemed to be more visual, 

although it appears, and perhaps from the NRC, it's 

suggesting we do something more in the future. 

  CHAIRMAN RAY:  Well, that's right.  I 

don't want to interrupt your presentation too much, 

although maybe I have already.  But I'd like to 

explore with you a little bit more this Section XI 

versus visual inspection as the means by which 

integrity is affirmed, you know. 

  MR. GUNDERSEN:  Yes.  The example, there 
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is -- UT takes time, and I think part of the issue is 

you preferred the visual because you can keep your 

outages short. 

  There are ultrasonic techniques which are 

pretty terrific at detecting racks.  An example is 

with MIC microbiologically induced corrosion, which 

are little tiny pits that work their way through the 

backside of a carbon seal pipes.  There are 

ultrasonic techniques out there that will find it, 

but they're slow and -- 

  CHAIRMAN RAY:  Well, these are means that 

are available. But Section XI, in and of itself, 

requires what exactly? 

  MR. GUNDERSEN:  Containment is  

predominantly -- on containments after they're built, 

predominately visual. 

  CHAIRMAN RAY:  Okay.   

  MR. GUNDERSEN:  Okay.  Now I went to the 

SER, and in January of '09, so four months before the 

hole developed, this is what the NRC had to say about 

Beaver Valley's program.  The applicant's assurance 

that the use of the Section XI ensures that you'll be 

consistent with GALL and the staff finds that the 

applicant's exceptions are acceptable. 

  CHAIRMAN RAY:  That's why I'm asking is 
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there is so much explicit reference to Section XI and 

I just wanted to your take on what it does and does 

not do. 

  MR. GUNDERSEN:  Well, since you were 

saying, before I came I should also mentioned that 

this was peer reviewed by Dr. Rudy Hausler.  And Rudy 

and I spoke before I came here. And he believes there 

are much better volumetric techniques available, 

including remote techniques that -- you know, rollers 

that could be attached to walls that could do this 

job when it's off-outage.  They are not being used.

And, yes, it is predominately visual for containment 

liners.

  Am I answering your question? 

  CHAIRMAN RAY:  Yes, you are. 

  When you say "predominately," it infers 

that under certain circumstances you would use other 

inspection techniques. 

  MR. GUNDERSEN:  Yes. 

  CHAIRMAN RAY:  And I'm just trying to get 

you to elaborate on that a little bit. 

  MR. GUNDERSEN:  It's mainly at the welds 

is where the volumetric inspections are:  (1)  best 

suited and applied.  Because those large sheets, I'm 

not aware of volumetric exams being required once a 
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containment is up and running. 

  CHAIRMAN RAY:  So it would be just the 

integrated leak rate test that would find it? 

  MR. GUNDERSEN:  And the visual. 

  CHAIRMAN RAY:  Right. 

  MR. GUNDERSEN:  And it's interesting, 

too, because Beaver Valley passed this integrated 

leak rate test.  They removed their steam generators 

in '06 and when you cut the containment and patch it 

back up, you have to do an integrated leak rate test. 

 And Beaver Valley passed its integrated leak rate 

test in '06, and yet in 2009 they have a through-wall 

hole.  So, again, they gingerly test is probably why 

it passed. 

  But in any event, again the staff said 

that the applicant further stated these additional 

examination requirements provide reasonable assurance 

that potential corrosion on the concrete side of the 

liner plate will be identified and addressed.  Well, 

this was corrosion on the concrete side that works it 

way through and it was not identified, nor was it 

addressed.

  And finally, the staff finds that the 

applicant's inspections in accordance with the ASME 

code will manage the loss of material due to general 
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pitting and crevice corrosion.  Again, this is three 

months before the leak occurred. 

  MR. RUNKLE:  And the Information Notice 

2010-12 also has some more details on the Beaver 

Valley and the other problems, and cites back to 

other documents, licensee incident reports and those 

kind of things. 

  CHAIRMAN RAY:  Yes.  We have had the 

opportunity to review Beaver Valley as well. 

  MR. GUNDERSEN:  Oh, okay. 

  Okay.  Before I move on to some of the 

general border issues that effect the AP1000, there 

are a couple more in a historical perspective what's 

happened before today. Operating reactors that I did 

want to talk about. 

  Last year the failure of the metal in 

Beaver Valley, but we also had the Crystal River 

delamination. I don't believe that's really an 

operating problem.  I believe there was when they cut 

the rebar, it has allowed the delamination to grow. 

  But another interesting one was 

Bellefonte.  Bellefonte blew several of the tension 

cables.  And Bellefonte has not run yet.  It's been 

40 years old but hasn't run.  And the containment has 

been tensioned for 40 years.  And workers were inside 
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Bellefonte and they heard what they thought were 

shotgun blasts.  And it turns out that several of the 

cables disconnected from their anchor on the ground 

side, apparently.

  So one thing, I'm glad to hear the NRC is 

doing, is trying to get all the stuff into one 

database.  But it appears from the Information Notice 

that they're just looking at liner issues, when in 

fact there's also concrete issues. 

  And I think, you know the key here up 

until today, it's been a containment system.  You've 

got the liner and you've got the concrete and they 

work together.   And the difference with the AP1000 

is that there's one thing.  It's thick, a little less 

than two inches.  But it is one thing whereas before 

we've always had two. 

  CHAIRMAN RAY:  Well, I think you do point 

out in your report that there's a lot of freestanding 

steel containments in operation today. 

  MR. GUNDERSEN:  Yes. 

  CHAIRMAN RAY:  So in that sense, at 

least, it's not a new event or new circumstances.

There are other things that make it unique. 

  MR. GUNDERSEN:  Yes. 

  CHAIRMAN RAY:  But just the mere fact 
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that it's a freestanding steel pressure vessel is not 

the thing that makes it different? 

  MR. GUNDERSEN:  That's correct. 

  CHAIRMAN RAY:  All right. 

  MR. GUNDERSEN:  Okay.  I'm touching on 

the Information Notice just briefly. 

  In addition to Beaver Valley, the 

Information Notice talks about Brunswick.  And there 

where the access door came into the containment there 

was a false fitting allowing for expansion and 

contraction.  Apparently the felt got wet and over 

time blistering occurred on the side.  It was 

detected with visual inspection after it had gone on 

-- Brunswick's an old plant.  It had gone for 30 plus 

years.

  And then the other one, which is I think 

the most important on here, is Salem.  And this is 

the most recent, October of '09.  And Salem noticed 

heavy corrosion where the liner meets the floor.

  And when Dr. Hausler reviewed my report, 

the portions of my report about where the liner meets 

the floor are Dr. Hausler's concern. 

  They had an exception from the ASME code 

because it was inaccessible, it was not looked at and 

yet there was the severe degradation where the liner 
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meets the floor at Salem. 

  They have a program in place now to 

continually monitor it until they figure out a 

different program.  But, in fact, that rust occurred 

at that point and it was due to water leaking from 

the service water system.  Is a significant problem. 

  And I guess when you look at a lot of 

these problems in total, there's no -- that the staff 

would like to believe that it's due to an organic 

compound behind the liner.  And that's true for 

several of them.  But when you look at all of the 

failures, there is no single thing. 

  You know, DC Cook was a unique 

containment and there were problems with the ice 

condenser containment, not just at Cook, but at 

others that led to severe pitting.

  There's been several problems with sub-

atmospheric containments.  I don't know whether 

they're because they are sub-atmospheric or because 

of material behind them.  But Beaver Valley and North 

Anna both had through-wall holes because of 

construction rubble left behind.

  But there is to my way of thinking there 

is no common thread here.  And I hope that the staff 

broadens its perspective to look at the potential 
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that there are many ways that a containment can fail. 

 And if we're just focusing on construction rubble 

behind the liner, I think we're missing the point. 

  MEMBER BANERJEE:  So that 32 reported 

occurrences of corrosion that you were looking, how 

many do you think occurred due to some organic 

material coming in contact and how many didn't?  You 

said that obviously some had not?

  MR. GUNDERSEN:  Yes, that's a real good 

question.

  Beaver Valley had the through-wall hole 

because of organic material behind the liner.  But in 

'06 when they cut the hole and removed the liner, 

there was pitting behind it that was not associated 

with organic materials, and in four places.  Three 

were significant enough that to be rewelded and built 

back up. 

  So I think where it has gone through-wall 

at North Anna and Beaver Valley and perhaps the 

Brunswick issue here, have been because of material 

that's stayed wet for an extended period of time.

But the pitting, which is more endemic, I don't 

believe is related to an organic thing behind it. 

  Yes, certainly they're all due to 

moisture and they're all do to oxygen.  And as I 
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stated in my letter to you, that the root as I see it 

are if you have moisture and you have enough oxygen, 

you'll get a through-wall leak.  And a lot of the 

pitting that's been discovered has been what they 

call self-limiting because there's not enough 

moisture or there's not enough oxygen to allow that 

rust hole to continue.  And one of the differences in 

the AP1000 design is that on the outside there's lots 

of moisture available and lots of oxygen. So that is 

the difference. 

  One last bit of experience here.  This 

happened about -- 

  MEMBER BANERJEE:  Does this mean that you 

contact ships with steel hulls? 

  MR. GUNDERSEN:  You know, you're one 

slide ahead of me.  When the Exxon Valdez hit a rock, 

the solution was not to make the hull thicker, it was 

to go to double hull.  And when gas stations around 

the country began to rust their tanks through, the 

solution was not to get a thicker tank, but it was to 

go to double hull tanks. 

  And I think we're there as an industry.  

And the discussion with Member Ray that referenced 

one slide from now actually discusses that. 

  We have a double hull design right now.  
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We have a liner and a containment and a secondary 

containment in many situations.  But to me this seems 

to be going back to a single hull design when in fact 

experience teaches us, and as well as the gas station 

down the street, that the solution is to go not to a 

thicker single container but to a double hull design. 

 And the same with the Exxon Valdez.

  So, did I answer your question? 

  MEMBER BANERJEE:  Yes, partly.  But, I 

mean there are many containments in the chemical 

industry which are storing all sorts of things with a 

single wall. 

  MR. GUNDERSEN:  Yes. 

  MEMBER BANERJEE:  So, should we do away 

with all steel vessels that contain anything?  Like 

should we make them all double hulled? 

  MR. GUNDERSEN:  Like the reactor? 

  MEMBER BANERJEE:  Well, I'm talking 

about, let's say we store butane. Do you think we 

should make double hulled containers for butane? 

  MR. GUNDERSEN:  Well, most of those 

containers now are double hulled.  All the chemical, 

all the gasoline -- 

  MEMBER BANERJEE:  Are they? 

  MR. GUNDERSEN:  -- containers, everything 
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has got the -- 

  MEMBER BANERJEE:  Is that on the record 

that you say that all these large containers for 

storage on the petrochemical industry are double 

hulled?

  MR. RUNKLE:  In my experience in North 

Carolina all the underground storage tanks are double 

hulled because you can't inspect them.  Some of the 

ones on the surface, the very large ones, anything 

under pressure is double hulled these days.

 Yes, you can store butane in a tank, but if 

you're going to have it there for a long time under a 

lot of pressure, you'd better have it double hulled 

or be able to inspect frequently or a replaceable 

type thing. 

  MEMBER BANERJEE:  Well, inspection is one 

thing.  But are they all double hulled? 

  MR. RUNKLE:  I can't say that they're all 

double hulled.  But certainly anything under high 

pressure or anything under ground it certainly is. 

  MR. GUNDERSEN:  And I think the 

difference is the consequences here are we're dealing 

with a low probability high consequence thing.  And I 

would argue that the probability is not zero and 

needs to be factored into a SAMDA, whereas I think 



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

35

the present AP1000 document assumes that that 

probability is zero.  And my position is that 

experience indicates it's not zero. 

  This is an event report that's only a 

couple of weeks old. And if I use the mouse, I can 

show you down here Millstone 3 had lost its secondary 

containment for 16 days to a set of valves that were 

inadvertently left open.  And so they basically had 

no secondary containment for two days. 

  The bottom paragraph says "rendered the 

secondary containment inoperable."  So it's not about 

a sealed vessel, but it is about this concept of 

containment system.  Now if you've got the primary 

containment and its working, well it's okay if the 

secondary system is inoperable. Or if you've got the 

secondary system inoperable but the primary system is 

working, that's okay too.  But when both are 

inoperable, of course, you've got essentially no 

containment or if you don't have one of those two, 

which is the way the Westinghouse design is going, 

you're also in a similar situation. 

  And Member Ray you're quoted here.  This 

is a quote from last year's ACRS where basically it's 

a discussion between you and Member Shack on whether 

the Beaver Valley hole constituted a containment 
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breach or not.  And as I understand it, you're 

suggesting that deterministically it did.  And then 

Member Shack talks about, well, yes, but 

probabilistically it didn't. 

  And actually, while I agree with you that 

deterministically it's a problem, the real point is 

that you could have that discussion on the Beaver 

Valley issue.  And the reason you could have it is 

because there was redundancy built in: If the liner 

failed, you had concrete behind it.  And that issue 

of redundancy is off the table in the AP1000 design, 

as I see it. 

  So, it doesn't matter who wins this 

argument, but that the argument can occur because of 

the redundancy in the containment I think is the 

important point that I was trying to bring up. 

  Now I did a real quick, and I'm sure this 

not a quality assured calculation, but I did a real 

quick calculation.  Over the last 13 months what's 

the probability of both the primary and the secondary 

containment breaching? You got a primary breach at 

Beaver Valley and secondary breach at Millstone 3. 

  At Beaver Valley the hole existed for the 

entire year, if not two or three.  And so therefore, 

the probability per year of breach in a liner is one 
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percent based on a 100 reactors. 

  And then Millstone, the breach existed 

for two weeks.  So the probability of secondary 

containment with breach is two weeks divided by 56, 

and then also divided by a 100 reactors. 

  If you combine those two together, you 

get a small number, but not an infinitesimal number. 

You got the probability of a primary and secondary 

containment not being effected simultaneously, as one 

in a  -- and that's not zero.  And I think the point 

I'm trying to make is that in the AP1000 design 

they're assuming that the probability of the 

containment system, which is just one barrier in 

their case, is zero whereas experience last year says 

that it's a non-zero number. 

  Okay.  We're over the hump and coming off 

the presentation here. 

  This is how the AP1000 works, and I don't 

think I have to brief anybody on that.  The passive 

feature has an 8 million gallon water tank on the 

roof and the water pours onto the containment.  And 

in the event of an accident, evaporated off and pull 

a lot of heat out the roof. 

  Interesting, I worked on La Crosse which 

was an ancient reactor built by Allis-Chalmers which 
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also had an enormous tank of water, but it was inside 

the containment for positive suction had issues.  And 

the structural problems with having an enormous mass 

of water on the roof are impressive, but not part of 

my presentation today. 

  Okay.  During the AP1000 review the staff 

did express concerns.  Back in 2003 the staff did 

express concerns about corrosion of the liner and 

Westinghouse did agree to make the liner one-eighth 

of an inch thicker and they added nuclear grade 

protective coating.  I might add that the Oconee 

protective coating was also nuclear grade.   And then 

also there are inspection ports that allow for visual 

inspections of some portions of the outsides of the 

containment.

  Before the containment was made one-

eighth of an inch thicker the staff noted that there 

was no margin in the nominal design thickness for 

corrosion allowance.  An eighth of an inch is .125. 

  Dr. Hausler estimates that in ideal 

conditions a hole could propagate at .15 inches in a 

year.  So the corrosion allowance if that were 

pitting were to occur  would be eaten up in less than 

12 months. 

  The staff went on to say that is pushed 
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back to the COL applicant to provide a program to 

monitor the coatings.  And yet if we look at one of 

the COL applicants, Duke on McGuire, had a program in 

place to monitor the coatings and the program failed 

for ten years. So we're not longer relying on a 

thing, a containment system, a liner and some 

concrete.  We're relying on a thing, a thick 

containment and visual inspections which have a 

record of missing thing, and coatings which have a 

record also inadequacies. 

  CHAIRMAN RAY:  Let's stop here for a 

minute.

  MR. GUNDERSEN:  Yes. 

  CHAIRMAN RAY:  Because I am personally 

more focused on this issue of coatings and their role 

in this whole business. 

  Are you asserting that because -- and I'm 

not familiar with McGuire so I'll just accept what 

you're saying is evidence that coatings in the past 

have not been inspected thoroughly enough for the 

sake of the discussion. 

  Is it not possible to have an adequate 

inspection program for a coating system, do you 

think, I mean if one realized now with the benefit of 

experience that that's very important to do, is it 
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possible?

  MR. GUNDERSEN:  You know, I had as many 

as 300 inspectors working for me at one time.  And 

during that one time, 295 were really great.  But 

there would be five that would show up with a 

hangover, or whatever.  And so you're relying on 

people to be perfect.  And I have that sooner or 

later in any foolproof system, eventually you're 

going to see the proofs.  And I think that's my 

concern here is that the existing designs have a 

backup so that if one were to fail, we've got some 

redundancy.  In this case we have a thick 

containment, there's no doubt about that, but that's 

all we have that we can be sure of. 

  Maybe the next slide will address that. 

  CHAIRMAN RAY:  Well, I'm really imposing 

a question, maybe it isn't a fair question, but 

nevertheless recognizing that coatings play a very 

important role here.  It's not merely the inside of a 

liner on a composite structure like you're referring 

to, but it's the heat transfer surface on the outside 

of the containment -- 

  MR. GUNDERSEN:  Right. 

  CHAIRMAN RAY:  -- which is exposed to the 

atmosphere that we're talking about.  The question is 
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do you think it's possible to have an inspection 

program for a coating system in that application that 

would provide adequate assurance against -- 

localized, because I think what we're talking about 

is localized corrosion. 

  MR. GUNDERSEN:  Right 

  CHAIRMAN RAY:  Or not and if not, why 

not?

  MR. GUNDERSEN:  Right. 

  CHAIRMAN RAY:  You've indicated that the 

fallibility of the inspectors is one reason.  Is 

there any other reason why? 

  MR. GUNDERSEN:  Yes.  I think that I 

don't believe it will be foolproof.  You know, zero 

percent probability.  And maybe the issue is what is 

an allowable level, and I probably can't put a number 

on that. But there's no areas of concern on this 

design.

  And the first on the bulk containment 

where if you're just looking at this thing as a 

sheet, I don't believe you're going to get rapid 

pitting through the sheet. But there are 

appurtenances that's hung off the outside sheet that 

form crevices. 

  One, it's very difficult to get paint to 
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adhere to  crevice.  You know, nuclear grade or not, 

it's difficult to get the paint to adhere to the 

crevice. And of course, the experience is that the 

coating will actually hide the corrosion until it 

comes through, which is what happened at Beaver 

Valley.

  So in situations where the crevice exists 

and the paint is over it, you can actually miss it 

even if you did a visual until significantly late in 

the process because the coating is actually providing 

a gap. 

  CHAIRMAN RAY:  Okay.  I think you're 

answering the question I'm getting to. 

  MR. GUNDERSEN:  Yes. 

  CHAIRMAN RAY:  You're just skeptical that 

an inspection program not matter how diligent could 

assure the integrity of the coating system over the 

life of the plant. 

  MR. GUNDERSEN:  Right.  Now Dr. Hausler's 

concern was that the -- I was looking up, he was 

looking down.  Westinghouse committed when the staff 

expressed their concerns to take the protective 

coating down six inches below the concrete and then 

so there's be:  If this were the wall and here were 

the concrete, there would be about six inches of 



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

43

coating down below there.  And Dr. Hausler's 

experience is that -- and it's true on steam 

generators too, where you never get a perfect 

connection and you form a crevice which allows 

moisture to get in and work its way through. And that 

is absolutely uninspectable because it's below the 

concrete.

  Now Salem it's problem is down there, but 

apparently they only looked above the concrete.  It 

would be fascinating if before the Salem issue is 

completely resolved if they actually go down and 

looked below the concrete as well, which is where you 

can get a corrosion pathway working its way through. 

  CHAIRMAN RAY:  Okay.  I mean, there are 

explanations where concrete is in contact with steel, 

as you know. 

  MR. GUNDERSEN:  Yes. 

  CHAIRMAN RAY:  That that provides a 

protective -- 

  MR. GUNDERSEN:  Right, the pH issues and 

things like this. 

  CHAIRMAN RAY:  -- environment for the 

steel.

  MR. GUNDERSEN:  Yes. 

  CHAIRMAN RAY:  All right. Go on. 
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  MR. GUNDERSEN:  Okay.  So the staff, the 

last bullet on this, allowed -- given there's a 

thicker containment and given that the COL applicants 

have a proper corrosion protection, the staff allowed 

the AP1000 to be licensed.  Not to be licensed, to 

move forward in the licensing process. 

  CHAIRMAN RAY:  Certified.  It's 

certified.

  MR. GUNDERSEN:  Yes.  Yes.  But you're 

still at it. 

  And I think maybe I touched on all these 

things that I'll be talking about on this slide.  But 

Dr. Hausler and Fairewinds have these concerns: 

  The first is that ASME XI inspection 

programs have historically missed flaws.  And it's 

interesting because the Beaver Valley flaws were in 

places where they were easy to see, but the Salem 

flaws were in essentially what you would consider an 

inaccessible location, which is exempted by the ASME 

XI code. 

  So the first thing is there are 

weaknesses in the ASME XI code that cause flaws to be 

missed. And there's a lot of history on it. 

  The second is that application of 

protective coatings has allowed for coating 
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degradation and the staff and the residents have 

allowed it to continue in Oconee's case for ten 

years.

  The third one is my concern is that wall-

brackets will create crevices where moisture can 

build up.  And Dr. Hausler's concern is that the 

junction with the wall and the floor creates a 

crevice where moisture can build up. 

  And the last point is, and probably the 

new point on the slide, that the AP1000 design 

breathes on the outside, essentially.  And that it 

doesn't take in dry air, it takes in whatever the air 

is.  So at Turkey Point you're going to take in air 

that has some salt in it.  If you're a cooling tower 

site and the drift is heading toward the containment, 

you're going to take in air that's got biocides, 

algicides and moisture in with the oxygen, all of 

which lies inside that containment and provides a 

large source of water whereas before we've had small 

sources of water; a large source of water and a large 

source of oxygen, which are the two things you need 

to make a crevice grow. 

  So, in addition the AP1000 has got a 

large tank of water on the roof and it's hard for me 

to believe that the sprinklers won't leak some or 
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there won't be condensation, or there won't be rain 

that get in and on that containment shell.  And in 

conjunction with the airborne contaminates that are 

brought in and lie in crevices, that you couldn't get 

an attack at a crevice. 

  And as I said, Hausler says these cracks, 

he felt a hole could develop at a rate of about .15 

inches in a year in the proper conditions. 

  We'll finish at 9:30. 

  My suggestion for an accident sequence, 

this is the Westinghouse approach is that the 

containment works and the heat is removed through the 

containment.  If there is a preexisting hole, which 

is down in the lower left -- this is unanalyzed 

condition by the way.  Which then allows gases, 

especially of the iodine, but also a hole the size of 

the Beaver Valley hole is enough to exceed tech specs 

based on the rules of thumb I used when I was doing 

MSID testing. 

  So that air would not just go into the 

gap between what used to be a primary and secondary 

containment, but now it goes into a gap where it's 

deliberately designed to -- 

  CHAIRMAN RAY:  I got to stop you again. 

  For a composite structure, you're 
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referring to the concrete portion as the secondary 

containment?  I don't mean to repeat the debate I had 

with Bill Shack.  But is that what you're calling the 

secondary containment? 

  MR. GUNDERSEN:  In a lot of cases, it's a 

tertiary containment.  If we called the concrete 

structure the secondary, then in most cases there's 

another building behind that which is held at a 

negative pressure and exhausts it through. 

  CHAIRMAN RAY:  Well, perhaps you wouldn't 

want to say "most cases."  In some cases. 

  MR. GUNDERSEN:  Yes.  Right. 

  In Westinghouse's SAMDA analysis they 

consider an intact containment to be the design 

basis.  The containment doesn't have any flaw. 

  These are Westinghouse quotes, and 

they're in my report. 

  The no-failure containment model is 

termed intact.  Whatever leakage leaks out of the 

Westinghouse analysis goes into the auxiliary 

building, which is a filtered space. 

  And then in the SAMDA analysis 

Westinghouse does look at three alternatives:  A late 

containment failure, they call it the CLF, a failure 

for the containment to isolate and bypass through an 
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open system.  All of those, though, are into filtered 

locations.  The situation I'm proposing is not 

addressed in the SAMDA analysis by Westinghouse. 

  Westinghouse does propose, and then 

eliminate an alternative that -- I'm sorry.  I'm 

slide ahead of myself. 

  So they basically say the probability of 

a pinhole leak is zero. And my experience is that, 

and especially I think re-enforced by the Information 

Notice, which was also written to Part 52 licensees 

as well as Part 50 licensees.  I thought that was 

important.  That they're assuming it's a zero 

probability. And in light of 40 years of liner 

failures and the Hatch problems, you know I guess 

there will always be something we didn't anticipate. 

 If you make sure that every glove is accounted for, 

you won't have the glove issues. If you remove the 

felt from the door, you won't have the felt issues.

But then you wind up like at Hatch where we had a 

cold pipe going into a warm containment and causing 

some thermal stresses that caused the crack.  I'm not 

convinced that there won't be an issue that has not 

been analyzed.  And it seems to happen when we change 

containment designs, like when we went to an ice 

containment or the sub-atmospheric containments. 
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  Should this exist?  There's 50 pounds of 

pressure behind it and a lot of volume. So the leak 

would occur for a long period of time for a lot of 

motive force to push it out into that annular gap. 

  Westinghouse did look at filtering the 

ventilation, and it was eliminated from consideration 

in their SAMDA because the probability, as they 

viewed it, was too low.  And you multiple probability 

time consequences it didn't hit the threshold.

  They did look at filtered ventilation, 

but as I read it it was not filtering ventilation 

into this annular gap. It was filtering ventilation 

into other places within the plant and any duct work 

would be applied. 

  So even though what Westinghouse 

considered and then rejected filtering the 

ventilation, I don't think that goes far enough and 

that this event really is not addressed at all in the 

SAMDA analysis. 

  CHAIRMAN RAY:    You're talking 

about now filtering this natural circulation flow 

which is inherent in the passive design for the heat 

removal. That's what you're talking about filtering. 

  MR. GUNDERSEN:  Yes. 

  CHAIRMAN RAY:  Do you think that would-- 
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  MR. GUNDERSEN:  No, Westinghouse doesn't 

propose that. 

  CHAIRMAN RAY:  I understand that, but 

that's what you're talking about? 

  MR. GUNDERSEN:  Yes. 

  CHAIRMAN RAY:  All right. Do you think 

that would effect the passive nature of the heat 

removal to put a filter in the flow path -- 

  MR. GUNDERSEN:  I don't know what the 

pressure path would be across the filters.  And if 

the pressure drop was small enough and if the 

pressure drop was large, I would.  And I'm sorry, I 

don't know what that is. 

  CHAIRMAN RAY:  Okay.   

  MR. GUNDERSEN:  And the conclusions are 

there's been a history of containment failures 

throughout the industry and now we're going basically 

from a double hull design to a really thick single 

hull design.  The Westinghouse SAMDA analysis never 

assumes that there's a leak into that annular gap. 

and I think it should. 

  So we're getting back to carnivores and 

omnivores and vegetarians here.  And did you want to 

have any time here. 

  MEMBER BLEY:  Could I ask you before we 
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get to your summary -- 

  MR. GUNDERSEN:  Yes. Sure. 

  MEMBER BLEY:  I'm familiar with most of 

the events that you've described. I'm not familiar 

with the Salem one, and I intend to find out about 

that one.  Were any of the ones, and I don't recall 

that anyone you talked about were, but have you found 

any events where the thick freestanding steel 

vessels, not liners against concrete, have had 

anything approaching a through-wall? 

  MR. GUNDERSEN:  Hatch 1 and 2 had -- 

  MEMBER BLEY:  I'm sorry. 

  MR. GUNDERSEN:  Hatch 1 and 2 in the 

analyses report from the '90s had through-wall 

cracks. And that's a BWR. 

  MEMBER BLEY:  Okay.   

  MR. GUNDERSEN:  So there's two cases of a 

through-wall crack in a BWR. 

  MEMBER BLEY:  Okay.  And that's a 

containment with in the wet well area, as I 

understand?

  MR. GUNDERSEN:  Yes. Yes.  I think the 

closest to substantial containment, the example is 

Hatch 1 and 2. 

  MEMBER BLEY:  Okay.   
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  MR. GUNDERSEN:  And that was not 

corrosion, that was a thermal expansion. Had a 

nitrogen line that was cold and containment that was 

warm.

  MR. RUNKLE:  What I find troublesome 

about this whole thing is that the AP1000 design sort 

of takes a big step backwards from 40 year old 

technology.  We had double hulled containment, now 

it's a single hulled containment and we're really 

replacing it with zinc liners and visual inspections. 

 And it seems to be a major step backwards. 

  Now we understand that the NRC sent a 

letter to Westinghouse giving an aggressive schedule 

for their rulemaking on the AP1000 certification.

The schedule has a big "if" in it.  And that is the 

schedule does not begin until Westinghouse files its 

review scope and closure strategy for several 

outstanding technical and safety issues.  And we 

think the containment issue today should be included 

in that list of issues that have not been safely 

resolved.

  CHAIRMAN RAY:  Mr. Runkle, you're 

speaking of the schedule for the amendment which 

we're considering, is that right? 

  MR. RUNKLE:  Yes. 
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  CHAIRMAN RAY:  Okay.   

  MR. RUNKLE:  And we're on this Revision 

18 of the AP1000 design control document that we 

don't see an end in sight.  There are still 

unresolved issues that some material we're plowing 

through, and I hate to add this to your workload, but 

we think that the containment issues that Mr. 

Gundersen brought to you should be included on that 

list and being considered very seriously in looking 

at amendments and looking at final approval of the 

design.

  So when we brought to the NRC and ACRS, 

we asked for a special investigation, which of course 

now this is our information, we brought it to you as 

soon as we could.  We could have waited until there 

was a rulemaking petitions and we could have brought 

later on in the process. But we think that it's 

important enough to bring to you and try to resolve 

now safely. 

  And while this investigation is going on 

there should be no operating license issued using 

this fundamentally flawed design.  And even though 

this design may be certified, it certainly is not 

final, it certainly has not been completely reviewed 

and approved. 
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  So we appreciate the opportunity. And Mr. 

Gundersen and we will available if there's follow-up 

questions or if you have additional information that 

we may have that you need, or the NRC staff or 

consultants need.  It's an important issue and really 

it raises to the level that we think that it needs to 

be resolved before this AP1000 design continued in 

its process of being approved. 

  CHAIRMAN RAY:  Okay.  Well let me try and 

pick up on a couple of things that you said here so 

we don't lose the thread. 

  MR. RUNKLE:  Sure. 

  CHAIRMAN RAY:  As Mr. Gundersen pointed 

out, the coating system is a part of this picture 

we're talking about.  And as he indicated, it is part 

of the combined operating license application; the 

coating system, its application, its monitoring, that 

sort of thing. 

  And so it's likely that we'll be 

reviewing that perspectively because its not been 

certified, that's an ongoing current activity and not 

necessarily all of it, at least that part of it, as 

part of the DCD, the certified reactor design. So I 

just want to alert you to the fact that there are 

these two pieces.  And the concern that you're 
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talking about here may be addressed partly in one 

piece and partly in another piece.  So just bear that 

in mind, if you would. 

  On the issue of step back, I would just 

note that it is the way it is because it has the 

inherent passive advantage of not relying upon a lot 

of equipment that's in current plants, for example, 

to remove decay heat following an accident but 

instead relies on the passive nature of this heat 

transfer mechanism which at least in this design, 

depends on the conditions that we've talked about 

existing: There is a single containment surface 

exposure to the atmosphere. 

  MR. RUNKLE:  But the passive nature of 

the reactor actually brings in more moisture and more 

air.

  CHAIRMAN RAY:  Understood. 

  MR. RUNKLE:  And even with the best 

liners -- 

  MEMBER BANERJEE:  You have to speak in 

the microphone. 

  CHAIRMAN RAY:  He will, I think. 

  MR. RUNKLE:  When we're looking at the 

inspection of the liner doing what the liner's 

supposed to do, looking at -- you know, there can be 
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no inspection, no visual inspection on this side. 

From inside you can look and you can inspect and see 

if the liner is -- 

  CHAIRMAN RAY:  Excuse me.  Why are you 

saying you can't inspect on the outside. 

  MR. RUNKLE:  Because there's another wall 

in here.  This is almost inaccessible. 

  CHAIRMAN RAY:  Well, I think that's an 

important point.  And Mr. Gundersen pointed out 

himself, the baffle, I'll call it, in there has ports 

that allow you to gain access to at least a portion 

of the containment outside surface.  And a gap 

nominally without considering what stuff is in there, 

is 42 feet.  So one would, at least initially, think 

that there is access to that surface.  But I wanted 

to give you an opportunity to explain why there 

wasn't in your opinion. 

  MR. GUNDERSEN:  Well, I think the example 

that's closest is at Salem.  I mean you actually walk 

up to the joint in Salem, but yet it was considered 

inaccessible for the -- 

  CHAIRMAN RAY:  Yes. Now let me again, I 

don't want to do anything other than be clear here. 

I'm not trying to debate the issue one way or 

another.
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  But if you're talking about below the 

floor level, that is as you say inaccessible unless 

you do removal of the concrete. 

  MR. GUNDERSEN:  I was saying at Salem it 

was above the floor level. 

  CHAIRMAN RAY:  Okay.   

  MR. GUNDERSEN:  You could walk up to it. 

 But you still couldn't see it very well. 

  CHAIRMAN RAY:  Because? 

  MR. GUNDERSEN:  And there is an ASME 

exclusion because it was considered inaccessible. 

  CHAIRMAN RAY:  Why?  Just a little bit 

more, please.  Why was it inaccessible? 

  MR. GUNDERSEN:  You know, as Member Bley 

said, I just discovered the Salem flaw. 

  CHAIRMAN RAY:  All right.  Okay.  We'll 

have to look at that a little more closely. But 

normally that exclusion applies below the floor 

level, that's why I thought that was what you were 

talking about. 

  MR. GUNDERSEN:  Right.  This applied 

above the floor. So there are going to be places that 

are inaccessible above the floor. 

  CHAIRMAN RAY:  Okay.   

  MR. GUNDERSEN:  On the inside.  And where 
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the hangers meet the -- this baffle plate is hung off 

the containment by an angle.  And where that angle 

meets, I don't believe it's possible to inspect 

there.  And I also believe that the coating can 

actually create a void under which you can get 

corrosion get occur in its absence. 

  CHAIRMAN RAY:  Well the coating certainly 

is an important element of this whole system.  And 

the points that you're making about accessibility for 

inspection are ones that we have yet to look at.  And 

your input to us is helpful in focusing our attention 

on that. 

  I just made the point earlier, Mr. 

Runkle, that that will be taken up as part of the 

COL. So if you don't see it being discussed in the 

context of the DCD, it's because its there and not 

any other place. 

  Other things that you've raised about the 

offsite dose assumption and so on and so forth, those 

are more likely part of the DCD scope and have been 

there in that location. 

  I guess during the course of your 

presentation I've asked all the questions I have 

following reading your letter.  You can tell that 

personally I'm more focused on this issue that you 
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mentioned about the coating inspectability and the 

integrity of the coating, which is obviously 

important.

  Other members?  Dennis? 

  MEMBER BLEY:  No. 

  CHAIRMAN RAY:  Okay.  Sanjoy? 

  MEMBER BANERJEE:  I just wanted to 

understand your main concern is that areas which are 

inaccessible for inspection and weren't the areas you 

feel might be close to the concrete steel liner 

interfaced?

  MR. GUNDERSEN:  I am not concerned about 

bulk corrosion of the liner. 

  MEMBER BANERJEE:  The pitting corrosion? 

  MR. GUNDERSEN:  But it's pitting 

corrosion -- 

  MEMBER BANERJEE:  Right. 

  MR. GUNDERSEN:  -- in inaccessible 

locations.  I look up at the hangers and Dr. Hausler 

looks down at the junction with the floor and the 

concrete.  But it's even when there's been the 

ability to visually inspect, like at Beaver Valley 

using ASME approved processes, the flaws were missed. 

  Now it's a one-sided inspection at Beaver 

Valley, but yet it's an ASME approved process. 
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  It would be possible to do volumetric 

exams in the area of these hangers, but that's not 

part of the code. 

  CHAIRMAN RAY:  Based on your experience, 

it cannot be done through this coding that we're 

talking about here, the volumetric examinations? 

  MR. GUNDERSEN:  I think so, yes. 

  CHAIRMAN RAY:  I'm sorry, Sanjoy. Go 

ahead.

  MEMBER BANERJEE:  Okay.  I think I got 

the answer. 

  CHAIRMAN RAY:  Okay.  Charlie? 

  MEMBER BROWN:  I just would like to try 

to clarify something.  There's a 1.75 inch thick 

containment.

  MR. GUNDERSEN:  I think it's 1.87. 

  MEMBER BROWN:  Yes.  That's the extra -- 

  MR. GUNDERSEN:  That's the extra. 

  MEMBER BROWN:  The extra one-eighth, 

okay.  And there are many, many, many years, like 50 

years experience with submarine hulls which are high 

strength steel in a salt water environment where we 

have coatings as well to deal with.  And yet you talk 

about a rapid through-hole corrosion occurring within 

that time frame. Now I guess I'm just relating back 
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to some experience with some other very critical 

situations which are under very high pressure type 

circumstances where the inspection programs also had 

difficulty of accessibility to certain parts of those 

hulls.  And yet they've been successful over the 

years.  I don't know whether I'm talking apples and 

oranges.  You know, I'm not a -- 

  MR. GUNDERSEN:  I think you got two of 

the three -- I've never been a submarine, although I 

talk to so many submariners I think I qualify for 

about four years at sea at this time.  But -- 

  MEMBER BLEY:  No. 

  MEMBER BROWN:  I'll tell you, once you've 

gone down about 30 times rapidly, to whatever and 

then come back up, you want to have some confidence 

it's not going to break. 

  MR. GUNDERSEN:  I think you got two of 

the three elements that I discuss here.  But it's the 

absence of the third that I don't think makes the 

analogy just right. 

  You have moisture and salt is clearly a 

corrosive element. But you don't have oxygen.  Now if 

you'll look at the boats that have been selling, they 

get down further into water where there's no oxygen, 

they last a long time whether it's these wooden ships 
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that are uncovered that are 400 or 500 years old, or 

that Confederate sub they got pulled out of the water 

or out of Charleston.  It's only when that then gets 

into contact with the oxygen that the rust really 

kicks in.  So I'm not sure that the hull analogy is 

perfect, although two of the three elements are 

always -- 

  MEMBER BROWN:  Well, submarines aren't 

always way, way down.  You know, they don't operate 

at 5,000 feet. 

  MR. GUNDERSEN:  Right. But if you look at 

the hull on a ship, you know it's the rust occurs on 

the waterline. 

  MEMBER BROWN:  And they are in port for a 

significant amount of time also.  So that they are 

exposed about probably a third of the hull at the top 

of the hull. 

  I'm just trying to relate the two 

together. I understand the thought process, but I'm 

trying to  -- 

  MR. GUNDERSEN:  I guess you need three 

things.  You need water, you need something to 

accelerate the water, although that's not -- 

  MEMBER BROWN:  And you need oxygen. 

  MR. GUNDERSEN:  And you need oxygen.  
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Right.

  And at Beaver Valley there wasn't a lot 

of oxygen behind that crack, there wasn't a lot of 

moisture whereas in this case you've got a situation 

where both the oxygen and the moisture replenished. 

  MEMBER BROWN:  Okay.  Thank you. 

  That's all I had.  Thank you. 

  CHAIRMAN RAY:  Tom? 

  CONSULTANT KRESS:  As part of your view 

that periodic leak testing will not be sufficient to 

find such a leak, or you think it would be -- 

  MR. GUNDERSEN:  I have done a couple of 

leak rate testing, and you certainly have to have 

leak rate tests but they're so gingerly done that I 

guess I understand why you have them every ten years 

and you should have been, but I don't think they're 

going to pick up these types of failures because 

they're not a dynamic process. 

  CONSULTANT KRESS:  Right. 

  MR. GUNDERSEN:  But I guess in closing, I 

think clearly there's AP1000 issues I'm here to 

discuss today.  But there's also broad industry 

issues on containment leak rates, as it effects NPSH 

for example that I hope you will also keep in mind. 

  CHAIRMAN RAY:  Tom, were you done? 
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  CONSULTANT KRESS:  Yes. 

  CHAIRMAN RAY:  Okay.  Thank you, 

gentlemen.

  MR. GUNDERSEN:  Thank you. 

  MR. RUNKLE:  Thank you. 

  CHAIRMAN RAY:  Okay.  We'll take a -- I'm 

going to ask given that it's Friday and we aren't 

exactly what more we're going to need to do today, 

yet but let me take a two minute break.  I'd like 

everybody to come back by five minutes to the hour 

and we'll resume. 

  I will recess.   

  (Whereupon, at 9:45 a.m. off the record 

until 10:00 a.m.) 

  CHAIRMAN RAY:  I got permission to use my 

judgment, which I will now proceed to do.  Back on 

the record. 

  I've asked indulgence of everybody yet 

again to allow us to have this discussion of ACRS 

interactions ahead of the discussion ACRS action 

items because we are anticipating an early end to 

today's session and I wanted to not shortchange what 

time we can give Westinghouse by wanting to get to 

this other item.  So if we can get this behind us, 

we'll then be able to give Westinghouse what time we 


