
i t- @(3

NUCLE AR REGUL ATORY COMMISSION

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

IN THE MATTER OF:

* MEETING OF THE

ACRS SUBCOMMITTEE ON METAL COMPONENTS

_ -

Place . Washington, D.C.

Date - Monday, 5 November 1979 Pages 1 - 240

133i 001

Telephone:

(202)347-3700

ACE - FEDERAL REPORTERS,INC.

Cfficial Reporters

444 North Capitol Street
Washington, D.C. 20001

OgfNATIONWIDE COVERAGE - DAILY
7911150 ,.

,



.

CR8031 1'

1 PUBLIC NOTICE BY THE.

2 UNITED STATES NUCLEAR REGULATORY CO!GIISSION'S
,

3 ADVISORY CO!O1ITTEE ON REACTOR SAFEGUARDS

4
*

.

Monday, 5 November 1979

6 The contents of this stenographic transcript of the

7 proceedings of the United States Nuclear Regulatory
,

8 Commission's Advisory Committee on- Reactor Safeguards (ACRS),

9 as reported herein, is.an uncorrected record of the discussions

10 recorded at the meeting held on the above date.

11 No member of the ACRS Staff and no participant at this

12 meeting accepts any responsibility for errors or inaccuracies

13 of statement or data contained in this transcript.

14

15 .

16
~

1334 002
'

17 -

.

18
.

19

20 -

21 -
.

.

22

.
~

23 .

24 ,

e-Federal Reporters, Inc.

25
.



- |

2 !8031
|

UNITED STATES OF AMERICA
1 .

!
NUCLEAR REGULATORY COMMISSION j2

'
i

I

3 |
|

MEETING OF THE4

ACRS SUBCOMMITTEE ON METAL COMPONENTS5
{

---

6

!

Room 1167 |
7

1717 H Street, N. W. !

fWashington, D. C.
8

Monday, 5 November 1979
9

10 The ACRS Subcommittee on Metal Components met, pursuant to ,

I

I

11 notice, at 8:30 a.a.

12 PRESENT:
I

13 DR. PAUL G. SHEWMON, Chairman of the Subcommittee |

|

14 MR. MYER BENDER, Member |
I

15 DR. J. CARSON MARK, Member |.
I

16 DR. D. DILLON, Consultant
I
i

!

17 DR. H. CORTEN, Consultant
|
I

18 DR. W. BERRY. Consultant
|

|
19

!
20

1334 003
21

22

23

24 |
'

..e w ..i n.im n.n. ire.
25

I



31 01 01 3

p" 3WH l PR0CEEDINGS

2 DR. SHEWMO:.: The mee ting will come to order. It

3 is a continuation of the meeting of the Advisory Commi ttee

4 on Reac tor Saf eguards -- it's not a continuation; it is a

5 meeting of tne subcommi ttee on me tal components of the

6 ACRS. I am Paul Shewmon, subco mmi ttee chairman. The other

7 members present today: Dr. Carson Mark, on my right. In

attendance as consultants, we have Urs. Berry and Dillon.e

The purpose of the meeting is to hear f rom the BWR ownersv

10 group on the matter of BWR pipe cracking, in partial

11 re spon se to the August 14, '79 ACRS letter on thi s to pic.

12 Generic items on pipe cracking in-service inspection and

13 other topics will also be discussed.

14 This meeting is being conduc ted in accordance with

15 the provisions of the Federal Advisory Committee Act and the

lo Government in tne Sunshine Ac t. Al Igne, on my left, is the

17 designated federal employee for the meeting. Rules for

le participa*'on in today's meeting have been announced as part

19 of the notice of this mee ting previously published in the

20 Federal Register. A transcript of the meeting is being kept

21 of the open portions of the meeting and will be made

22 available, as ,tated in the Federal Register notice.

23 It is requested tha t each speaker first identify

24 himself and speak with sufficient clarity and volume so he

25 can be readily heard.
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pv BWH I We have receivec no written comments or requests

2 fcr time to make oral sta taments f rom members of the

3 public.

4 We will proceed with the mee ting snc -- I wondered

6 if wanted to wait for the rest of the staff; they are P. 4 r e .

6 I will call on uave Rossin, chairman of the technical

7 advisory committee of the BWR owners group.

o MR. ROSSlN: We appreciate this o pportunity as

representatives of the BWR owners to present a program wnichy

10 is now in place and in operation, one which' we f eel it is

11 im por tan t that the ACdS is acquainted with, and the

12 opportunity we have this morning we will try to use as

13 efficiently as possible. We want a couple of things in the

14 proc e ss not only do we want to tell you wha t we are doing,

IS w ha t our objectives are and how it came about, but we are

16 very interested in f eedback f rom the ACRS about the scope of

17 our program, about where it is heaced and about how it deals

lo with the problems.

19 As you will see in the presentation this morning,

20 while this program is very well laid out at this point, we

21 have the authority and the flexibility to make changes. We

22 will make those changes if it is clear that there are things

23 which ought to be done tha t we are not doing, and vice

24 versa.

25 Part of the reason for this meeting was the August

1334 005
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p' BWH 1 l oth le tter. Am I right?

2 MR. IGNE: Yei

3 MR. ROSSIN: From the ACRS to the i4RC, indicating

4 its concern about " increased incidence of pi pe crack." As

5 BWR owners we are deeply concerned about the availabili ty of

6 cracks in pipes, and we have taken a rather unusual action

7 as an inaustry to try to deal with this. This started back

6 in 1974 and '5, when cracks were aiscovered in Dresden and

Y some other boiling water reac tors. '1 e formed an owners

10 group at that time, and tha t group odvised the early EPRI

11 planning with regard to work in this area, but this was

12 really a technical advisory group, and interestingly enough

13 we set it up as a subcommi ttee of the task force on systems

14 and materials of EPRI. So tha t there was a group of BWR

15 owner com panie s wi th their technical represen ta tive s working

16 as a subcommi ttee to advise the task force on how the

17 research in that area should be s truc tured.

16 When the Duane Arnold experience became available

19 and some of the foreign experience became clear to us, as it

20 did to the commission and t he ACR S , i t was important to do

21 substantially more work in the fu ture, not because we didn't

22 know anything or hadn't learned anything in the past couple

23 of years, because I think we had come a long way in our

24 understanding of this phemonenon and our ability to deal

2S with it, bu t with the recognition that this phemonenon wa s

1334 006
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p" BWH I going to be with us, and if we possibly developed dif f erent

2 c ha ra c t er is tic s , maybe in larger types, maybe inciden ts of

3 cracking woula o ccur tnat we couldn't explain with the

4 theories we hao developeu, and we be tter be prepared for it.

5 In addi tion, it became obvious that there was a

6 lot of work to be done in nondestructive examination and in

7 developing repair concepts and proving them, qualif ying

o t he m , t na t needec more money than the normal EPRI budget ,

y could stand.

10 As a result, we got the owners together, and we

11 asked them to particpate in a program or research and

12 developmJnt work would extend over a f our-year period and

13 which would be f unded a t the level of $30 million over tha t

14 period.

15 Week cefore last, October 24, we held a meeting of

lo the senior re presenta tive s of these utilities. de developed

17 a charter and a research agreement and required -- we

lo developed a per-shere basis f or r unding this. Two-thirds of

19 the poten tial shares were signed ano in hand that the owners

20 group would become a legal reality. 'Me needed 48 shares to

21 reach that goal. We nor riave 56-1/2 shares under signed

22 con trac t. So, we are funded fully in operation. We ho pe to

23 get all, or at least almost all, of the other companies

24 signea up in the near future.

25 The buoget for this year, calendar year 1980

1334 007



31 GI 05 7

r 3dH I coming up, from tne owners group will be S9.2 million and an

2 aeditional S740,000 f or operating expenses, coming close to

3 a S10 million figure ror one year.This budget is tiea in

4 with money coming f rom EPRI operations, and you . vill see

6 this in a f ew minu tes,

o The poin t is there are two pots of money. There

7 is one integrated research program. There are not owners

6 groups projects and EPRI projects; there is o:1e research

9 program. And wnile we may designate some of these for

10 budgetary purposes, the key to this whole operation _s that

11 there is one program and it all hangs toge ther.

12 The re are two sources of funding but one program.

13 The reason I repeat this over and over again is because we

14 have haa ample confusion about this subject over the months

15 witn our owner companies and with EPRI and with contractor s

lo and everybody else. We will be glad to answer further

17 questions on that.
.

lo In oraer to monitor this program, we ha ve the EPRI

19 task force already in existence, but we have set up the

20 technical advisory committee of the owners and the

21 representatives here in the room of about nine to 10 o

22 companies are members of this technical advisory committee.

23 Each of these groups has to approve the overall program and

24 the specific projects. In fac t, we divided our owners

25 groups technical advisory committee into subgroups to

1334 008
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pv 6.id I corresponc with the major categories of work that the EPRI

2 people will present to you in a f ew minutes.

3 It is our overriding concern that'we understand

4 w ha t is going on, that we develop ways to deal with it, that

5 we are able to keep this phemonenon f rom creating saf e ty

problems, and tna t we are able to be eff ective in minimizingo

7 the penalty on plant availability that pipe cracking is

e liaole to make. There is no guarantee that pipe cracking ,

Y won't continue to occur. We know enough to know t ha t no w .

10 There will be more cracks. They will be detected. They

11 will be repairec. Ana in some cases, i t may be co s tly. But

12 we f eel that with every year, we are getting closer and

13 closer to an uncerstanding of what is going on.

14 Finally, if we have time to da y, we hope to discuss

15 with you your observations on what is happening. We are

lo prepared to give examples f rom individual experience of what

17 companies have done.

Io I must make one very important poin t. There are

~!ha t each u tili ty19 lots of utilities that own lots of BWRs. /

20 is doing to cope with pipe cracking phenomenon may not be

21 t he same as what another utility is doing. The utility has

22 the ultimate responsibility f or their plant, and they try

23 and make the best decisions they can for their plant,

24 considering the oesign, the history, and everything else.

25 There is going to be diversity in these decisions. We think

l334 009
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.r" BWH I this is not only prudent, but extremely valuable, because we

2 don't know all of the answers. We don't have an overriding

3 safety problem, and so there is real merit, we believe, in

4 different groups making the best decisions they can. And if

6 some of the se decisions are dif f erent but acceptable, then

joing to learn something more as time goes along. Meo we are

7 don't see that there is a grea t risk in this.

8 One thing we are concerned about is at thi s stage

9 of knowledge we have now some kind of uniform fix being

10 edicted, because we really don' t feel that is appropriate

11 under the circumstances. We feel it is saf e and prudent for

12 a diversir.y of decisions and diversity of fixes to be used.

13 I tnink it will become evident when we talk about

14 diff erences between older operating plants, newer operating

16 plan ts, plants under construction, and plants in the design

lo stage. There are various things that can be done, and I

17 think there is a diversity of decision which is of benefit

16 to all of us.

19 DR. MARK: I have a question related to what you

20 are saying. I t is not really on the pipe crack topic. I

21 understand your point that you would f eel concerned about an

22 edicts this fix will be applied under circumstances where

23 there may be several things which need to be compared, for

24 instance. How about the reverse? Is there any mechanism

25 through EPRI, through owners groups, a part f rom just

1334 010
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p"-Bad i Jcwooning, if some utility says, "I am not going to pay

2 attention to this," or "I am going to do some thing which the

3 rest or the group f eels is eally wrong anc could expose the
G

4 whole group to public obliquy." Is there any measure to

5 exert influence, or what is the mechanism on somebody who

6 shoula do some thing and says, "I am not going to"?

7 MR. ROSSIN: Fo rma lly, p. ps not. But in

e pra c tic e , this group of t,chnical representatives meets f our

time s a year, anc one of the things we do is repair and9

10 report to each other wha t we are doing, wnat works and what

il doesn't, anc what the problems are. I think, within the

12 technical communi ty, there are very good mechanisms for

13 getting this communication acro ss. And since we really do

14 have the same objective, it is my f eeling that this

15 communication has been ana will be ef f ective.

lo But there is a key part of this. If tnere is a

17 saf ety problem, we have a dif f ererit situation than the

le problem on availability. If it is an availability problem,

19 I think, in the ultimace, the individual utility can aake

20 its decisit n and stick with it. If there is a safety

21 problem, it is a whole dif f erent ballgame .

22 DR. MARK: It is that I was concerned wi th.

23 MR. ROSSIN: If it is a saf ety problem, it is much

24 different than the technical advisory group, because it

25 affects Part 21, it aff ects the license, and we are dealing

1334 011
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BWH I with the Nuclear Regu'.atory Commi ssion. It is clear that if

2 this group recognized there was a saf ety problem in

3 existence, it would f ull knowledge to the NRC, be cause

4 otherwise it would be in viola tion of Part 21.
5 I think the overriding concerns for the industr'/

o woula show tnrough very quickly. Yle are not going to very a

7 safety problem

6 On availability decisions, I think all we can do

v is advise a particular utility, "We don't think you are

10 dcing the right thing, and we are having better luck with

.11 this. But we tried this, and this experience ge ts f ed

12 back."

13 DR. MARK: I am not suggesting that there are

14 people who take this of fbea t indefensible pos itio n .

15 DR. SHEWMON: If you don't, I will.

16 (Laughter.)

17 DR. SHEWMON: What percentage of the BWR owners

le will belong to your -- do belong to your group? And of

19 t ho se w ho do no t, do they still get the inf orma tion?

20 MR. ROSSIN: Our share formula is very simple.

21 Each utility is in for one share plus one share for each

22 plant, a half share for plants that will come on line after

23 1982. Tha t is the formula. We have 56-l/2 shares out of

24 71-1/2. And what this really means is that we have got, of

25 the 29 companies, we now have 21 in the fold. And I have no

1334 012
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r Bhd I turndowns yet. There are otner con panies who advisea me.

2 they are still debating it within tneir company about

3 whether to join or not. So, until we get a turndown from

4 one comoany, I can still say e.nat we have unanimous

5 par tic i pa tion ,

o I might say tna t all of the large companies tha t

7 have more than one plant in opera tior are in now. The

6 companies that are still considering things are mostly those

Y t ha t ha ve plants in the least stages of construction, and in

10 a couple of them whose only BWR is still in the construction

il permit stage they say they are interested in joining but

12 they haven' t maae the decision.

13 DR. SHEWMON: You talked about edicts. One of the

14 things which is kicking around in the staff someplace is a

15 reg guide which would speak to limiting chlorine or chloride

lo contents in BWR water, as I recall it. It did not speak to

17 oxygen conten t. Next time it comes up, I suspect it will.

16 I have no particular f eeling on when that will come out, but

lY when you talked about annunciata or whatever your word was,

20 I trust you were only requestino that you be allowed some

21 discussion capabilities with regard to what reg guides would

22 be or things of this sort?

23 MR. ROSS N: I thought that was the practice,I

24 anyway. I would hope it remains the practice.

25 DR. SHEWMON: Fine.

1334 013



\

\

13031 01 11

EMH I MR. ROSSIN: We will discuss the oxygen question

2 in the course of ou presentation, ana in some depth
-

\
\

3 according to how dee ply you want to go into it. I think the
t

t. Jury is still out on the potential gain f rom vacuum
'

5 dega ssing, ve n ting, and so on. There is an intelses

%
0 \ inte res t, and some companies have made a decision to adopt

7 p'q cedures and hardwaret o the r s ha ve no t. The consensus of

6 the\ roup is that that is appropriate a t this stage of the
game .\v

\
10 \ DR. SHEWMON: The final point I have is with

\

11 regard to'\ cracking of pipes, you are being shouldered around
\

12 by the PWR seople tnese days who haven't got sucn big pipes
\

13 yet that are cutdoing you in numbers currently. Sc, leter
\

14 in the day, while we still have 'he staff here, we will get.

15 into that to p i c , and if any or your group are interested and

lo care in staying on, they are welcome.

17 MR. ROSSIN: One comment on that. Within the

le systems and materials task force of EPRI, we have got both

19 BWR and PWR concerns. At this stage of the game, we have

20 considered whether to broaden this group and this program to

to spread over into the area of the recent PWR21 take --

22 cracks. We don't see that as appropriate at this point, and

23 it probably isn't appropriate under the structure. But we

24 do have another way to go a t this.

25 The programs that EPRI funds are determined by

1334 014
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pv Bnti i this subcormittee of the systems and materials task f orce,

2 and there are a number of PWR owners there. It is our

3 f eeling right now tha t if there is research necessary in

4 thi s area, that it an be handled ou t of exi sting EPR I

5 budget and that we don't have to form a new owners group to

o deal with it. This owners group has enough dealing with BWR
,

7 problems. If another group has to be set up some day far

o down the line, we will do it. We don't see tha t wi th the

9 kinds of problems that we see on BMRs.

10 DR. SHEWMON: It is not clear that the feecwater

11 pipe cracking would be directly related, but at least from

12 w ha t I have heard of the stagnant line bor'ted lines, that

13 may well be. But we will get into that later.

14 MR. ROSSIN: Fine. Now wha t we would like to co ,

d| 15 I woulo like to turn this program ever to Karl Stahlkopf and

to his group f rom EPRI.

17 Let me explain one more thing. The own ts have

18 elected to have EPRI manage this entire program, just as

19 they manage the EPRI work that they do for the utilities in

20 general, and once the se projects are under way, the project

21 management in EPRI works on them just as they would if it

22 was a normal EPRI job. They are going to present the whole

23 program, and, once again, I must emphasize it is one

24 integrated program and EPRI is managing the whole thing.

25 DR. SHEWMON: All right.

1334 015
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Tape 2
ACRS

11/5/79 1 MR. STAHLKOPF: We would like to present now the
!

T-pwa-1 2 technical program that has been put together both under the f
i

!
3 EPRI based funding and the augmented BWR owners group funding

4 to deal with the problem of integrating their stress corrosion ;

I

5 cracking in BWRs. For the members of the Committee, we have ;

i,

6 prepared a small handout which covers all of the viewgraphs ,

I

7 which will be shown by the EPRI staf f today, and additional |

8 copies of that will be made available if necessary.

9 (Slide.) i

!

I would like to make my introductory remarks rela-
10

tively short so we can get to the technical details of the !
11

program which will be covered by other members of the staff.12
|
II think it would be perhaps worthwhile to put the

13

the owners group program and the EPRI program in perspective14

15 by briefly taking a look at the incidence of pipe cracking,

and see hcw we arrived at where we prese stly are.
16

17 (S lide . )

I think we are all f amiliar with these incidents .18

I think we are all familiar with these incidents. In '65, ,

19 !
t

there was the first incident as 3resden I. At the time, people |
10

seemed to think it was a unique materials condition.
21

In '75, there were eight BWR plants in the United
22

States which showed cracking. The assessment at that time was
23

24 that we were dealing with a rare pile-up of stresses,

co Federal Reporters, Inc.
By '78 we were beginning to see some larger lines j25

1334 016.
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I
t

a-2 1 cracking in both Germany and the United States , and really, the |
|

2 assessment then changed to, one , then, no unusual conditions
,

3 were reported relating in either materials or stress -- stresses ,

4 relating to these incidents .
!

S And if we take a look at the frequencies of cracking ;

6 incidents -- This represents foreign as well as the United ,

i

7 States plants -- in '75 we had '62 incidents of cracking, and j

8 this is both as determined by ultrasonic examination and

9 actually leakers.

10 In '78 we were looking at 132 incidents, and this

11 being updated, in October '79 there had been a total of 191
i

12 incidents, f
I

13 DR. MARK: This gives the appearance that there was I

14 nothing between '75 and '78.

15 MR. STAHLKOPF: No. There certainly were, and it is .

!

16 a linear -- .

I

17 DR. SHEWMON: How many reactors were involved in

!18 the six of the foreign?

19 MR. STAHLKOPF: One, the KWRB , six pipes dealing with
!

20 the feedwater inlet nozzles, and also the -- as I remember the ;

21 inlet and outlet nozzles to the steam generators. It is a

22 Dresden I type. It is a BWR, and there were incidents of
,

l

23 cracking on both the heat-affected zone sides of the welds and

24 also crackings in furnace-sensitized -- both in the --
Ace Federal Reporters, Inc.

25 DR. SHEWMON: I was curious as to how you counted. <

l
'

1334 017
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wa-3 1 That is one reactor, not six reactors; six different pipes? ,

|

2 MR. STAHLEOPF: Six different pipes in one reactor.
.

;

I

3 Each one 'f these incidents of cracking refers to a specific
|

|

4 crack. ,

|
5 (Slide.) ,

i

6 I think from the number of cracking instances we havej

7 seen, certainly the perspective on IGSCC is the factors tha t

8 cause it can no longer be considered to be rare. We think we

'

9 understand a little bit more of why things are happening, but ,

I

10 certainly, we can explain it in terms of susceptible materials,|

11 high-carbon materials, which are contained in the present
I

I12 plants.
i

|
13 You can expect the stresses on the levels which we ,

14 have seen to cause cracking in them. Both oxygen and normal

15 passage of time are going to lead to the type of incidents
!

16 that we have seen.

17 (S lide . ) f
I

18 The question is what to do about it. Because of the '

19 history that I have laid out, the utility industry has become |
|

20 concerned with the potential availability and reliability :

21 problems surrounding pipe cracking, and the owners group,
!

22 along with EPRI, has put together a program that in the next

23 four years will pump over $40 million into research surrounding

24 how to mitigate the effects of stress corrosion cracking in
Aa-FWwat Reporurs, W.

25 BWRs. Last year's budget in this area was about $10.9 million,i

1334 018
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18 |

1 which wa" augmanted from a special EPRI fund in anticipation

2 of setting up the bWR owners group; and in actual fact, EPRI j

3 has had an ongoing BWR pipe cracking effort for the last five
,

4 years, 30 it is not a new program that we are starting. It

I
'

5 is simply the augmentation of an ongoing EPRI program to treat ,

!
6 the problem.

I
I

7 MR. ROSSIN: Before you leave there , that slide, therej

8 is one thing that maybe needs explanation. You notice in !

9 1979, the existing EPRI program is $10.9 million. From '80
;

i
10 on the EPRI part is about S3 million and the owners ' group |

11 about nine , or $4.9, and so forth.

12 What we did in 1979.was , recognizing it was going to
|

I
13 take time to get the owners group together and the money, the

14 Board of Directors of EPRI approved a one-time, one-year, big

15 upgrading of the amount of money that EPRI would put in in
|
,

16 this pipe-crack area. They did that so that we would have a

17 large enough program going to meet the needs of the owners; j
i

18 but they did it on the promise that the owners would organize
;

19 this group and get the funds together so that by 1980, they |
t

20 would be able to pick up a large share of that.

21 The normal EPRI budget on this kind of program would

22 have been a maximum of $3 or $4 or $5 million, if it weren't

23 for the promise of the owners grcup.

24 MR. STAHLKOPF: Our normal budgetary constraints in
Ace Federal Reporters, Inc.

25 this area would be about $3 million. We got an excess of the

1334 019
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1 $7 million " kitty," as I stated before, in anticipation of the |

2 owners group being set up.

!
3 (S lide . ) ,

h

4 I really don't think I will run through all of the

5 formal presentation which is presented in your handoat. That I

!

61 is because of limitation on time. I think it would be more |
1

7 appropriate to get directly into the technical details of the
|

8 program.

9 One thing that I would like to leave you with in

10 terms of philosophy of the EPRI program is that what we are
|

11 trying to do, within this program, is to develop a series of

12 on-the-shelf fixes; and these fixes can be applied to both i

l

13 existing plants and plants under construction.

14 Example" of thes e fixes will be given by each of the
|

15 technical leaders as they go into the detailed discussions !

16 today. But I think we can see that already, some of the work
|

17 from the EPRI existing program is now being implemented in the !
|

18 field: 24 plants presently are using solution heat treatment
i
!

19 in their welded joints. Corrosion-resistant cladding has gone |
!

20 into 15 plants. Alternate materials, which is the low-carbon, |

21 nitrogen-strengthened 304 or 316 materials, are going into

22 18 plants which are presently under construction.

23 DR. SHEWMON: It is not clear to me whether those j

i
24 are retrofit or new plants, when you talk about 24 solution j

AwFMwal Reponm, lm. ;

|25 heat treatment.

4 020 |
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i

i

1 MR. STAHLKOPF: I think both. As Dave so correctly |

2 said, each utility looks at its own specific problem. If they
I

3 have had problems with leaking of target lines, then some |

4 plants have chosen either to go to solution heat treatment of

5 welds in those lines, or to go to the replacement of those lines |

6 with the low-carbon material. i

!
I

7' And so the numbers that are represented here represent

8 both retrofits on the target lines and new plants which are

1

9 under construction, j

l

10 MR. ROSSIN: Paul, if we have time af ter the tech-

11 nical program has been presented, there are some utility ,

12 representatives here. We could give you some examples of the

13 specific things that various companies have done. I

14 DR. SHEWMON: Item C on our agenda -- I am not sure

15 you have been allowed to see this yet --

16 (Laughte r. ) )
|

That allows the bCtter part of an hour. f17 DR. SHEWMON:

18 here, for action taken by utilities.

I19 MR. ROSSIN: Maybe we will get to it.

20 DR. SHEWMON: That is of particular interest to us.

21 MR. STAHLKOPF: Again, I think I would like to

22 emphasize that our program, hopefully, is dealing with a

23 variety of fixes which can be applied; and it is our purpose

24 to ensure that all of these fixes be the alterrte mtterials ,
Ace-Federal Reporters, Inc.

25 corrosion-resistant cladding, different types of stress
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1 improvements which can come about through induction stress ,
i

2 really, through heat-sink welding, are all qualified, have i

3 been discussed with the appropriate committees and the appro- ,

I
!

4 priate NRC committees. ,

5 And we are developing what I would call on-the-shelf

6 technology for utilization in BWRs to increase realiability

7 of the piping systems. I would like to briefly show you what

8 our program looks like.

9 (Slide.)

10 It is broken into three technical areas : plant

11 resolution or pisnt problem resolution, which will be talked

12 abouc by Robin Jones, dealing with determining the probability
'

iJ of the presence of cracking, how to deal with determining

14 certe.in types of piping and talking about the consequences of

15 ' cracking. Robin will be first up this morning. Remedy

16 | development, which will be discussed by Lou Martel; and j
i

17 remedy application, which will be discussed by Joe Danko --

18 I'm sorry. I have that turned around.

I?' Dan. c, will be discussing the applications -- Danko

20 will be discussing the development and Martel the applica-

21 tions.

22 Because of the limitations of time, I would like to

23 turn it over to Robin now to talk about the subsection of the

24 program dealing with plant problem resolution.
Ace-Federal Fleporters, Inc.
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I
I the part that contains the piping integrity analysis aspects.

2 It applies to plants which are now in operation, and also
|

3 plant: approaching completion; that is to say, all plants

4 which contain what you might call "off-the-shelf" grades of
|

5 type 304 stainless steel, where there is a significant possi- !

|
6 bility of intergranular stress corrosion cracking developing.

7 We have three major objectives:

8 To provide the utilities with improved capabilities

9 for predicting where cracks will form and for detecting them

10 if they do form;

II To provide models for predicting what will happen if

12 the cracks do form, how they will grow, and what types of crack
|

13 shapes and leaks are likely to develop; and, finally, !

Id To evaluate the consequences of cracking from a

15 system point of view: What kinds of leak rates we expect to
:

get from intergranular stress corrosion cracks, how are they !16
I

17 affected by loading.

18 I would basically like to spend about five minutes on

19 each of these major objective topics, and tell you what the

20 thrusts of our efforts are, and touch on the state of the art

21 and how we hope to improve the state of the art.

22 (Slide . )

23 First of all, in the prediction and detection of

24 cracking, we have three major thrust areas, shown here. We
Ace Federal Reporters, Inc.

25 would like to develop improved methods of identifying
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1 vulnerable welds , mainly for the reason if you can identify j

!
2 the weld that are going to give you trouble, that gives you ;

!

3 the opportunity to do something about them before they give you !
!

4 any trouble. For example, you can apply one of the remedies :

I
!

S that are being in the other parts of the program, such as |
|

l
6 redistribution of residual stress to reduce the probability ;

!
7 of cracking. Or if it is a particularly critical line, you can

8 do a replacement with a lower carbon material, or something

|9 of this sort.

10 The other two aspects of this part of the program

11 are the development to improve crack detection capabilities --

12 We would like to increase the reliability and also the
;

13 resolution of the techniques that are used in in-service

14 inspection now.

15 And finally, we would like to develop improved leak

16 detection capabilities to insure that if through-wall cracks

17 are developed, they are detected in a timely fashion.

18 I would like to start with that last direction and

19 talk about it very briefly, and then move back up to the other

20 two.

2' Our perception of leak detection capability as a

22 need is not so much for improved sensitivity of the detection

system, but rather more for improved location of leaking23 '

24 cracks. The reason for that is that we believe the present
co-Federal Reporters, Inc.

25 in-containment detection systems have got plenty of
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1 resolution but they orovide very little information about where

2 the leak is in the piping system. Ar.a that means there is a
'
.,

3 considerable man-rem exposure in trying to find where the leak |
!

'

4 is.

5 We feel it would be a great step forward if we could

6 improve the location capabilities of the leak detection systems.

7 Our efforts in this area are really not past the planning stage
i

I

8 yet.

We have looked at methods of locating leaks in complex)9

10 systems and we have. noted that in the United Kingdom submarine

11 program they have had good success with acoustic techniques.

12 As part of our program, about six months from now, we will be
,

i
13 measuring leak rates, and at that time, we intend to use some i

i

14 acoustic work to assess the fe asibility of leak location using

15 acoustic methods.

16 If that looks promising, then we would get into che ;
1
'

17 development of a prototype package, instrumentation package,

18 which would then 1po to field trial. So we are talking about a ,

t

fairly long lead time item here, probably several years, before f19

i

20 we would have anything available.
I

21 DR. SHEW $ON: Is this something that senses where the 1
l
I

22 hiss is coming from in a room, or sits on the pipe and detects

23 the direction or triangulates transmitting through ?he steel?
I

24 MR. JONES: It would be a triangulation type of |

Aa-FWeral Rmorters, lm. j
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1 DR. SHEWMON: The noise would be transmitted through

!
2 the steel, not the air? !

!

3 MR. JONES: Right. I say that the first step has

i

4 to be a feasibility one. You need to have some kind of |

5 " signature," if you like, for leaking pipes that would make it f
I t

I i

6| readily distinguishable from other plant noise. You also necd ;
:
,

7 to worry about how many transducers would you have to scatter |
i

I,
8 around the system in order to give yourself a reasonable 1rca-

i

I
9 tion fix. That is what we are going to look at first. !

!

10 MR. MASCARO: Don't you expect a --

II MR. STAHLKOPF: If you look at the success the British

|
12 have had in terms of looking at the signature levels between ;

13 two corresponding transducers and assuming that the transducers

14 are all calibrated to the same sensitivity and knowing what
;

15 pipe runs look like between the two transducers by looking

16 at source levels in one transducer and another with a continu-

17 ous signal, you can then determine how far you are from that j

18 source of one transducer.

19 MR. MASCARO: Based on time difference?

20 MR. STAHLKOPF: No. You are dealing with a continu-

21 ous signal. You are strictly looking at a problem of acoustic !

22 impedance over the length of a pipe run, and back-calculating i

23 where the source must be to get this type of signal differential

24 between the sources.
Ace. Federal Reporters, Inc.

25 MR. JONES: In contrast to the leak detection
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1 capability, we are at the feasibility assessment stage right

2 now, we are very much further along, in the crack detection f
:

3 capabilities area, as a result of several years of work.
I

4 We started at this four yeers ago. We have equipment
,

i

5 becoming available which is already at the laboratory prototype |

6 stage and is ready to go into evaluation.

7 The first sorts of things we did were attempts,

8 really to improve the resolution of conventional UT in-service

9 inspection by improving the transducer designs. However, our

10 evaluation led us to believe that that is not really what the

11 proble., is in detection of intergranular stress corrosion |
i

12 cracking.

13 There is plenty of detection capability there, but
i

14 it is confused by the large number of geor.ietric signals that

15 you get in addition to the signal from the crack.

16 So a large part of our more recent efforts, then,

17 had to do with the signal processing techniques , in particular

18 using the adaptive learning network type of approach.

19 We are pursuing, really, two different kinds of

End Tp 2 20 systems and basically using the same kind of signal processing,

21

1334 02722
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2 O r. ~a is an automated system that gives you

3 positioning information in 3ddition to -- well, more

4 accurate positioning information. This is the kind of

a system that I will ce talking about again in a few minutes

a when I start talking about crack size capability.

We have also developed an instrument package thats

3 would essentially go along with a hand-he ld, conventional

9 hanu-held UTA examination, and the purpose here is to

10 bast: ally assist the operator or tne inspector in making the

11 decision whether or not there is a crack there. He sees the

12 signali he wants to have so.ne a ssis tance in making the

13 decision, whether tnat signal is a crack or something else.

14 de proviee him with this package of equipment over here,

15 whicn processes the signal, decides whether it tooks like a

13 Orack signal, that it has already learned to recognize, and

1/ gives a substantial improvement in the accuracy of chords,

13 at le as t in the la bo r a tory .

19 'U . DILLON: Are these simulated cracks cr actual

20 c rac k s ?

21 MR. JONES: They have been proved out in real

22 intergranular stress corrosion cracks. We think it is

23 impor tant to do that.

24 (Slide.)

22 The kind of thing that one gets out of the signal

1334 ;28
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k ap3.1d i pro;e ssing is to take these kinds of signals, which look

2 rather confusing to the eye, and ma de them into these kinds

3 of signals where the indication of the crack cecomes rather

4 obvious.

3 In the -- we're also doing work in the area of

a porta ble equipment for high intensity X-ray generation, and

I that is at 3 similar stage to the UfA development. de nave

8 lacor atory improved capsoility. We are moving into a field

9 development stage. The time f rame for the further

IJ development of these techniques is that we expect to conduct

11 t ". e f ield ev aluation trials during 1980. 71 9 are

12 anti:1pating that we will move into an implementation phase,

13 wners we sta rt to make the equipment availaole genera lly,

14 towerds the end of 1980. And a large part of the effort,

13 subsequent 1/, will ce through EPRI's ND3 center, which will

la provide training and f amiliarization capabilities in the use

ie of this ne v equipment.

IJ 03. SHENMON: Is there any manuf ac ture r who will

11 make it?

23 MR. STAHLKOPF: Yes, one of them, as I stated at

21 the oeginning of our presentation -- it is the philosophy of

22 the EPRI program to provide off-the-shelf hardware for

23 imple mentation in these programs. Presently the Adaptronics

21 will be producing for sale the 4000 series, which is a

25 signal processing unit which Robin has just described.
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kapBdH I MR. SCHONBERG Raciation, which is the comoany

2 doing the development of the portaole LIN AC, will offer in

3 their line for sale the LINAC to anyone who is interesteo in

4 ouying it. So all the programs we are going to be talking

a about today, we are making arrangements with the people who

5 are doing the research or with subsidiary people,

I suosidiary manuf actures, actual development for sale of all

3 of the hardware fixes we are going to be talking about

9 today.

10 12. JONES: Moving back up the list we started

11 with, the first item in the first oojective area was how to

le identify tne welds that are going to be vulneraole to

13 cracking. There is already a technology for doing that, and

14 it is based on fornulation of two things, really, the stYess

15 rule developed several years ago by GE. This stress rule

13 says that indication of severity of service of a particular

la w e la -- i t a dds up to the stresses that the weld sees in

13 this particular f ashion (indicating).

1) It provides a magnitude of -- the index you finish

2] up with provides an indication of how severe the service

21 is. The original premise was that stress corrosion cracking

22 won't occur if the stresses are maintained celow the yield

23 stress. That implie s the index should oe less than one. In

24 combination with that, at least in recent assessment, there

23 has oeen assessment of the carbon concentration of the high

1334 030
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kapBdd i stress rule index welds. That provides an indication of

2 susceptioility of the particular wela to cracking. If you

3 have a comoination of a high carbon concentration at a high

4 stress rule, then you feel that there is sone procacility of

a cracking, and sometning should be aone.

$ Tais particular aoproach nas proven to be q uite

I succa ssful in defining the welds which will not crack. Ne

5 have done quite nicely with saying tnat there are no cases

> of cracking where the stress rule index is le ss than one to

IJ date. Me don't anticipate thera will be in the future.

11 Moreover, we nave very few -- we know that the incidence of

12 cracking in -- decrease sharply with decrease in caroon

13 content. /19 can do a f airly good joo of deciding which

14 delas will not crack.

15 DR. SHEWMON: If you have one that will crack, how

l$ does that stre ss relatively to one, or the factor vary

14 around the circumf erence of the crack, usually, the

13 cir:umference of the pipe?

le G. JONES: The only terms that would. vary from

20 top to bottom would oe the residual stresses, in some

21 instances, and that is the largest single stress factor in

22 the equation, and some of the thermal components.

23 DR. SHEMMON: Since they weld it all the way

24 around the circumf erence, probably the stresses will be the

23 same , or the residual stresse s --

1334 031
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kap 3dH I AR. ROSSIN: No, that is one of the keys to th?

4 whole suoject. Actually, in applying tne stress rule, some

3 rules of thumo are used to give a conservative measure of

4 the residual stress based on variations seen in other

5 welds. So that really is kind of a limiting number in the

5 strass rule.

/ DR. SHEMMON: Let me bring up something hare that

3 will interrupt this presentation, but bring a point in I
9 would like to get on the record. When I first came into

13 this Joo, I thougnt, "How silly and conservative can the NRC

li ce. Everyoody knows stainless steel is a very tougn

12 material, and how could you get a crack t. hat would give you

13 an instantaneous double-ended pipe creak?"

14 As I grow a little bit ol de r, I realize that

15 cracks do sometimes develop around a 360 degree

10 circumference, and that is probaoly the scariest part of

14 Duana Arnola. One of the things I am particularly

13 interested in here is, What are you aoing? Or what are the

19 chances of tnis thing developing into a crack which could

23 come througn -- around a f air amount of this, before you

21 detec t it?

22 MR. JONES: I am going to touch on that in just a

23 couple of minutes, actually.

24 D.7. SHEWMON: Fine.

25 MR. JONES: I think crack shape prediction is a

1334 032
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kapBWK I very important part of our program, so you can look at this

2 rule in its present state as ceing a nec e ssa ry, out not

J sufficient, conditio1 for cracking.

* Wnat we would like to do is develop something that

a gives us more sufficient criteria for cracking f or all of

a the welds for this condition -- is no t meant -- we would

s like to have some way of ran41ng the likelihood that they

3 would undergo SSC in a oit more reliable way. de think W3

/ can do that oy developing a second generation stress rule

10 which incluaes some of the other variables that we know are

11 i mpor tant , like a numoer of stress cycles, the numoer of

12 severity stress cycles and like the particular surf ace

13 condition, what was done about grinding this weld, what was

14 the f inal surf ace preparation, what about the welding

15 conaitions?

16 We have lots of information in the more basic

il programs that tell us the eff ects of some of these

la v ar ia bles . Mhat we need to do now is translate that

11 knowledge into an engineering technique. The programs to do

2J that are just now starting. They have been in place for

21 onl/ a few months. I really can't report to you any

22 start 11n7 successes. I think the approach we are taking, of

23 including more of the important f actors, will certainly give

24 us a better discrimination than we have now.

25 Another thing we are doing is making in-plant
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kaaBWH I measurements to try to qualify what the ranges of some of

2 these stresses actually are in-service. What kinds of real

3 stresses are the welds seeing, as opposed to the design

4 striss? What is the range of them? And the other aspect of

5 i' is, what variation and susceptf ollity do we get in

5 typical welds? At the moment, they are oeing treated as

oeing all the same..

3 Those things will provide the casts for a

> proaabili 3 tic approach of the type that is now used oy tne

13 aerospace industry.

11 (311de.)

12 Tae second major thrust area in tne problem

13 resolution .Liase of the worx has to do with defining what

14 happens if a crack does form. There are, again, three sinds

la of thrust areas. One of them is NDE improved crack sizing

13 a.id surveillance technique. The other two are piping

14 int 3grity types of things, prediction of ac k growth anJ

IS crack shape, and margin assessment, various considerations

19 of cracks in loadings.

23 It is probably easiest to describa how these go

21 together in terms of a structural integrity plan of this

22 sort.

23 (Slide.)

24 This is probably f amiliar to all of you. It is

23 our version, if you like, of the structural integrity plan

1334 034
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kapBdH l that is in Section !! of the Coce. I will go rapidly around

2 the loop here.

3 A crack is detected and sized, or sise it is

4 postulated. de do a crack growth analysis on that

5 particular crack to decide how it will grow as a function of

3 time. The inputs to that analysis, there is something aoout

/ the crack growth in kinetics, and the loading that is

3 driving the crack growth, and sort of analysis technioue

i that is generally used is linear elastic type of analysis.

IJ This allows us to develop information on the crack site c r.d

11 shape as a f unction of time. That oecomes an input to

12 eveluation analysis, which says, What is my remaining safety

13 margin?

14 The evaluation requires as an input the worst case

la accident loading that you care to postulate, plus

13 information on the strength and ductility of the material.

1, Based on the output of that margin assessment, one woula

13 tent to -- the Section 11 approach would be to decide , Is a

l> repair necessary or can we continue operation? Pernaps with

23 the addition of in-service inspection of ventation or a

21 crack surveillance technique.

22 DR. SHEW 40N: Does the Coce speak -- I guess I

23 aill address to you, Warren, does tne Code sceak to what

24 would be allowed to continue to operate there, and nas tne

25 NRC signed off on wnat they would allow for pipe cracks in
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ka cBWM i major pipings in adRs? Or is this getting ready for that

2 aiscussion, should it come?

3 MR. HAZELf0N: I think Section 11 now primarily

4 adoresses fatigue cr..ks. Here, we nave a alfferent

a mechanism and I don't think we have the technology ready

5 yet, but tha t is what I think he is getting to.

MR. JONES: Right now we don't hav e the technology

3 to do this. There may well ce cases when we have all of

9 these boxes filled in where we could show, perhaps,

13 continued operation would b3 justifiable. But that is not

11 really the main thrus t of tnis effort. The main thrust, or

12 the reason for putting it into this kind of formalized

13 a rran geme n t , is to make sure that you adcress all of the

14 prope r issues and don't miss anything that is important. If

la fou can do this kind of loop, then I think you can say that

15 fou can understand the cracking proce ss and what it means to

1/ the ,aiping system.

13 So, where do we stand on this? Well, we can do

19 witn improved methods of sizing, crac k sizing information,

2) as one of tne inputs hare to the crack growth analysis.

21 That particular area is one which is just an extension of

22 the crack detection work that I discussed a few moments

23 ago. You need more exact positioning in f or ma tion. You have

24 to integrate a large number of different methods to get

25 accurate sizing information. We visualize more or less the
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kapdWH I same approach and with aLout a one year or so delay in time

2 frame, compared with the crack detection equipment I tolo

3 you a bout.

4 So we see the availability al imp >ve ce

sizing capacilities coming alcag in the. crt of di '92a

5 time frame.

Coming around the loop here , the crack growth4

3 analysis, which I will come oack to momentarily -- we have

9 programs goiag on now to quentify wnat the rate of stress

10 corrosion cracking is as a f unctior, of variaoles like

li loading and like number of cycles per uni t, time, and oxygen

%
12 concentration in the water and temperature, the kinds of

13 things that you celieve are important there for the service.

14 de are also looking at the possibility tnat the crack growth

la characteristic s might change as a function of time Jue to

13 low temperature sensitization of the material, and the

1. output from that is basically the cacability to predict

IS c rac k growtn in te st specimens.

11 de want to predict crack growth in pipes, and that

23 requires a couple of more steps to oe taken into account,

21 ona of them ceing the influence of residual stress

22 distr ibutions, which give you steeply varying driving forces

23 as a function of distance through the wall, and the ott er

24 being composition changes that you can get as the crack

25 con..s up and intersects the weld, as opposed to going
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kao8dH I through the case metal. Those are also oeing studied.

2 We plan basically, then, to try to use the base

3 line information together with models of these other eff ects

4 to .aredict the benavior in cracked pipes, which will then be

a usea as a verification experiment. I said we are trying to

a use lineer elastic models for the creck growth analysis. We

/ thin'< tha t i s justifi able because tne plasticity which

3 o cc ur s , although stresses c 7 be uo near the stress locally,

/ plasticity is well contained oecause usually local stress

13 near the yis1d stress is accompanied by local stress

11 somewhers else.

12 de can also do auite a little of analysis. We may

13 not have enough data to finish the model, but we can do

It analy sis. ?le find that the residtral stre ss distribution is
13 the real big factor in the crack growth analysis.

13 (511de.)

Ie Inis is a plot of the driving f orce in terms of

la strass intaqsity f actor, as a function of distance tnrough

19 the well, fcr a 28-inch circulation recirc line, cons ide ring

23 residual stresses, using distributions whica we have

21 measured pre viously in normal operating stress of about

22 10 '<si, which would be typical for a particular weld joint

23 in the main recirc line. And the result one sees is that

24 the drivin; force varies almost exactly the same as the

25 residual stress distributioni in other words, the residual
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kap BWH I stress is dominating all of the other components in the

2 driving force -- rememberina that negative stress intensity

3 f actors have no physical meaning.

4 Waat this says to you is that as the crack

a proaaga te s through, if there was essentially no resistance

o to crack growth in the material, the crack snould stop at

e aoout this point here (indicating). This raises the

S possioility tnat certain kinds of residual stress

/ distr ibutions could lead to arrestea cracks. And contrasted

10 to this, a four-inch diameter line, the residual stress

11 distribution can be tensile all tne way through t! e wall at

12 some location, and the corre sponding curs e would ce one that

13 rises rapidly with increasing crack depth.

li In those cases, we would expect rapid

is propagation. And we have done some calculations that

la confirm that is 'vhat should happen.

1/ (Slide.)

13 Enis is a comparison of the probacility that a

1) leating crack will develop af ter cracking has initiated,

2] through a four-inch and 26-inch line , in the absence of

21 residual stresses. The prooability is pretty much the

sa e. After the residual stress distribution we have am22

23 tremendous f actor of difference in the essential life
24 prediction f or these two line s.

25 DR. SHEWMON: Why is it you predict such a
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ka-84H I diff2rence in residual stresses?

2 MR. JONES: Because of the nature of the residual

3 stress, it is different in the large diameter. The large

4 numoa r of pa sses produces an axi.9ymme tric residual stress

3 distribution, which has a compressive zone near to the

5 inside surface of the pipe. That is lot tru e in the numoer

/ of pa sses in a four-inch line. In that case you can get

3 some aximuths around the circumf erence. And then you have

> compressing all the way through the wall, that has very

10 impor tant ramifications to crack growth and crack shape,

11 which has to be takan into account.

12 We are then looking at residual stress

13 distributions, measuring them in representative pipe sizes,

li and trying to develop techniques that would allow us to do

15 thet in the field, and that, together will the case line

16 crack growtn information, shoulo provide us with the

la capioility of predicting crack growth snape.

13 (Slide.)

1/ The evaluation of the end-o f-life flaw -- or

20 perhaps it is not end-of-life , but the flaw size that you

21 got a t the next refueling outage, what is required here --

22 this is a duc tile fracture problem. We have a very ductile

23 material here, and the linear elastic approach is simply

24 incorrect for treating the f racture of stain'.ess steel. We

2; had oeen doing work for several years on the developm?nt of
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kapaaH I ductile f rac ture methodology, and we have arrived at, in

2 conjunction with General Electric, a rather simple

3 cons e rvat ive . nalysis that a llows you to quantif y the

4 f ailure margin for crac'<s of various sizes.

2 (511de.)

3 This is a function of the loading. This is now a

statically loacea case. We look at this one up here for the,

S .ao ma n t (indicating). The case one is an icealized crack.

) What we have plotted here is the f rac tion of -- the f raction

10 of curve circumference, that is the crack size kind of

11 plot.

12 And the coundary indicates the point at which

13 duc t i le fracture could initiate. This is now a conservative

14 anaifsis. .ie are not going to take advantage of what

13 happens af ter initiation. This is tne i ni ti a tio n-oas ed

O 16 analysis.

11

IS
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jlSWH I This approach has been both analytically and

2 experimentally verified for initiation of failure. And the

3 one real remaining thing that has to be done is to decide

4 how to use the dynamic loading, as opposed to static

5 loading. We are looking 6t tha t now.

6 This would be how do you use this kind of

7 a pproach, which is basically for static loEding? Would you

o a pply it to earthquake loading situations? ,

9 (Slide.)

10 You can do other sorts of geometries and get

11 different kinds of data plot depending on what kind of

12 geometry you are considering. This is a similar kind of

13 diagram with different axes f or the Duane Arnold-shape

14 crack. This one was the one that was leaking, and this is

IS the -- this is the margin for initiation of ductile

16 f r acture, again in the normal loading.

17 DR. SHEWMON: Wha t does that mean, the initiaion

16 of ductile f racture?

19 MR. JONES: That you could not start the ductile

20 tearing f racture process until you are on this side of that

21 line.

22 DR. SHEWMON: It doesn't say anything about

23 whether you have a 100-inch crack or a complete break?

24 MR. JONES: Tha t's right. So far we haven't

25 addre ssed the problem of what happens if you do exceed that
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J i %iH 1 line. That is part of last area, wnich I will get to, that

2 i s the consequence evalua tion.

3 (Slide.)

4 Basically, in this area we are concerned with

5 three sorts of things. One of them is the one that

6 Dr. Shewmon just alluded to What happens if you exceed the

7 fracture, and the ductile prac ture proce ss starts? What

o will be the consequence of that? Will we get a leaking

9 pipe? What kind of a leaking pipe?

10 And that is the second area here, where we are

11 going to attempt to quantif y leak rates f or pipes with

12 certain straight cracks subject to certain loadings.

13 There are other possible system consequences of

14 cracking, too. We would like to look a t them a little bit

15 f urther downstream. The kinds of things we are talking

to about there are the possibility of multiple breaks. If you

17 get one large loading impul se , what is the probability that

16 more than one pipe could break? Is there any probability

19 t ha t failure of one pipe would trigger failures in others

20 that had part-through cracks in them?

21 The problem of leak before break really comes down

22 to ductile material, like stainle ss steel type 304, to

23 determining whether crack extension is a stable or unstable

24 ductile f rac ture proc e ss. This has been addressed recently

25 by an analytical approach, where it was treated -- they
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jlBWH I treateo simulation of safe ends cracks in Uuane Arnold and

2 came to the conclusion that there was considerable remaining

3 margin, if you like, to initiation of unstable crack growth.

4 We are extending that particular approach and also

5 validating, if you like, with numerical approaches that

o don't have to make quite as many assumptions as the

7 analytical a pproach.

e DR . SHE W|l,ON : Where was this published? ,

9 MR. JONES: Tada -- NUREG -- t he re i s a

10 reference to it in the study group report. It is the

11 Mashington Universi ty analy si s. Tha t particular area I

12 think is well in hand, and I think the pre sent results

13 suggest t ha t the likelihood of getting an unstable ductile

i4 fracture in piping sy stems with the sort of designs we ha ve

15 in recirculation piping is very remote indeed.

Io That brings attention to what kinds of leak rates

17 could we expec t then f rom stable cracks subjected to various

16 types or loaJings? And tha t means that we have to do two

IV t hing s: We have to be able to predic t crack shape. This is

20 the kind of sequence of crack shapes you get in the

21 stainless steel, the crack extension going on with a grea t

22 deal of widening. The sort of scale here is of the order of

23 an inch at this stage, the crack separation having started

24 up at this crack.

25 If you want to predict leak rates, you have to be
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j lB'MH l able to predic t this kind of behavior. And using tne

2 auctile f racture mechanic s tha t is ceing developed at EPRI,

3 you can come pretty close already. This is the crack

4 configuration with everything normalized, normalized stre ss

5 against open area of crack. These are the data f rom the

6 previous slide, and this is the predic tion for the elastic

7 fracture mecnanics.

c It is slightly conservative. It overpredicts the

y crack opening area.
.

10 (Slide.)

11 We are going through some additional work in this

12 area. Having precicted the area, now you have to predict

13 how fast will the plume come ou t through i t. That is

14 relatively straigntforwaro for blowdown analyses for large

IS orifices. But if one does calculations for through-wall

le cracks in the sensible ty pe s of loads, you don't have very

17 large orifices. In fact, you have crack-like defects, as

lo o ppo sed to actually symmetric things that are treatea in

19 blowdown analysis. That has not been treated in t he pa s t ,

20 the relatively tight crack s.

21 We are treating them two ways. We have a small

22 analyticua ef fort to try to see how to adapt blowdown models

23 to that particular case, and we have somewhat larger

24 experimental efforts which will be measuring leak rates as a

25 func tion of crack configuration to provide the experiment.11
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jl3WH 1 basis for a preuictive moael.

2 In summary, in this area we have three main

3 thrusts:

4 One of them is the prediction and detection of

5 cracking.

6 The nex t is the development of the technology to

7 precict what happens if cracking does initiate.

6 And the tnird is the assessment of what the ,

consequences of intergranular stress corrosion-crackingy

10 might be in terms of leakage rates ano for a variety of

11 postulatec loads.

12 Thank you.

13 DR. SHEWM011: Thank you.

14 Any other questions?

IS MR. DANK 0 My name is Joseph C. Danko. I'm with

16 the Electric Power Research Institute, and the subject of my

17 presentation is the pipe remedy development.

10 (Slide.)

19 The objective of the pipe remedy development

20 activities is to develop and evaluate pipe remedies for

21 application to the BWR recirculation piping system and to

22 demon stra te the f act of improvement of these pipe remedies

23 over a reference or as welded 304 stainle.ss steel pi pe s.

24 The technical a pproach really is based on an

25 understancing of the mechanism of stre ss corrosion
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jlEWH I cracking. At this point in time, I f eel that we have a very

2 good understanding of what is going on. It is related to

3 three critical f actors:

4 One, a sensitized microstructure is required.

S This is produced in the welding of normal 304 sta inle ss

o steel. The re is a need for a stress intensity or strain

7 time fcctor, and of course a need for an environment,

e superimposed such that they have coincidence in one area.

Y And this can give rise to the intragranular stress corrosion

10 cracking that has been observed in the stainless steel

11 piping in the SWRs.

12 Based on this model, we can select pipe remedies

13 tha t would provice a solutien to the stre ss corrosion

1 4 ,, cracking. And you can take individual items, or combination

15 of these three critical f actors, in selecting remecies to

lo eliminate or to avoid the problem.

17 Obviously, if you take one of these factors and

16 completely break it away f rom the coincidence, you would

lv e ssentially have immunity to intergranular stress

20 corrosion cracking.

21 Obviously, if you work on two factors, it is quite

22 possible to minimize -his area here, which really, in a

23 simplistic way, can be looked as a probability area. By

24 significantly reducing this, you can essentially avoid

25 stress corrosion cracking over the lif etime of the plant,

.
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jlSWH I which is considered at this point to be 40 years.

2 So given this inf orma tion, we have selected a

3 number o. pipe remedies for evaluation and to verify that

4 they will provide f actors of improvement required for plant

5 operation.

6 (Slide.)

7 W ha t I would like to do is cover some of these

6 pipe remecies and also to indicate what specific area, ba sed

v on the Ballan tine circles tha t we were a ttacking.

10 Solution heat treatment s the intent here is to

11 take the shop welds, solution heat them, and in doing so you

12 obviously elimina te the weld sensation and also eliminate

13 the wela residual stresses as socia ted with that weld. The

14 a pplica tion would be f or shop welds., and it can be a pplied

15 f or plants under construc tion, and for several pieces for

lo repair of existing plants.

17 The area of the corrosion-resistant clad; t he

lc ob jec tive is to a ttack the sensitization problem, to place

19 on a weia ceposit from 308L weld metal with a controlled

20 del ta f errite. And based cn laboratory test and field

21 o pera tion , if you get the delta ferrite content high enough,

22 it will prevent stre ss corrosion cracking. And, typically,

23 we are looking at levels on the delta ferrite. In the weld

24 d e po si t , this corrosision-resistant clad is placed on the ID

25 such that the bu tt well is complete protected. So the
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jlSVlii i heat-af f ected zone does not see the environment, and it has

2 eliminated the sensitization f actor of the Ballantine
3 circles.

4 Tha a pplication here would be for shop welds, and

5 it has application f or plants ur. der construction and for

o repair activities.

7 The corrosion-resistant clad, a s de posited; this

e is a case where you just take the 308 weld metal de poit on

y the ID pipe, as o pposed to the CRC wi th the solution heat

10 treatment.

11 And in the case of the solution hea t treatment,

12 you avoic any po ssibility of desensitization, that

13 transition f rom the CilC to the base material. The CRC, as

14 deposited, has field application and would cover plants

15 under construction and fcr repairs.

lo The heat sink welcing is an approach where af ter

17 you make the route pass on the weld you introduce flowing

Ic water or a very active spray water on the subsequent weld

lv passes; and in doing so, you provide a state of resicua]

20 stresses in the heat sink weld that results in a compressive

21 residual stress pattern on the ID. So this would be

22 attacking the stress f ac tor of the Ballantine circles. And

23 th!s approach has a pplication for field welds, pipes under

24 construction, and for repairs.

25 The induc tion heating stress improvement, which is
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J1BWH I c tec hnique that was developeo in Japan, is a pplied to

2 welded pipes. tou take the 00 of the pipe with an induction

3 coil, heat it up to approxima tely 500 to 550 degrees C. for

4 a short period of time. While you do this, you have water

5 flowing on the inside of the pipe, and you end up with a

6 complete redistribution of residual stresses in the weld

7 area, such that there are co.npressive residual stresses on

6 the ID resulting f rom this process. ,

9 Again, the thrust here woula be to look at t he

10 stress f actor that contribute s to the stre ss corrosion

11 cracking. Application would be to field welds and plants

12 under contruction and for repairs.

13 The alternate pipe alloy; this is to eliminate

14 3ensitization with the weld heat-af f ec ted zone. And the

15 alternat.e alloys would be applicable f or plant under

16 construction as well as for pieces for repair activities.

17 So these currently are the major pipe remecies

lo that are under development, under evaluation. And there are

19 additional concepts emerging as we continue the development

20 activities.

21 For example, you may have heard of the crown weld

22 passing. This has come up as a concept based on the

23 residual stress analysis, the idea being to take a pipe that

24 has already been welded and just have a fusion pass on the

25 crown weld, water flowing on the inside; and, in effect, it
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i' ' .iH 1 c hanges the re sidual stress pattern of t he pi pe . It would

2 be similar to tne hea t sink, except the application would be

3 on a pipe that has alreaoy been welded.

4 Another concept that has emerged is to reduce the

o stre sses on the pipe by applying a back leg or a weld

6 deposit over a large portion of the 00 of the pipe. Again,

7 you can ao Inis witn water flowing on the inside, or it can
o be done without i t. The intent is to reduce the stre ss

y level on the heat-af f ec tec zone of the pipe.

10 .'A R . BdNUER: Are you going to say anytning about

11 w ha t size piping goes with wnat methods, or do they apply to

12 all sizes?

13 MR. DANK 0 I will touch that.

14 MR. BENDER: All right.

10 (Slide.)

lo MR. DANK 0: If we have these pipe remedies, one of

17 tne real questions ist How do we verify that these remedies

le will ac tually work on hardware that has been failing?

iv In the pa s t , testing has been pretty much confined

20 to small specimens. This is a way the stress corrosion

21 cracking testing has been done.

22 The limitations of that testing technique were

23 recognized by General Electric a number of years ago. At

24 that time they felt it wa s important to get to the actual

25 hardware te sting, so the pipe remedy verification is really
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i'9dH I based on tasting full-size, welded pi pe s , which utilize as

2 well the 304 stainle ss steel, which is the reference base to

3 make the comparison wi tn the pi pe remedies. And then you

4 can statistically evaluate the data and come up with a

5 f actor of imprcvement for the pipe remedies.

6 The fielo data were analyzed and statistically a

7 f actor of 20 was required as margin of improvement over the

o referencea 304 stainless steel to demonstra te that the pipe

9 remecy would be capaole of running for 40 years or the plan t

10 lifetime. So this f ac tor improvement over ref erence 304

11 stainless steel is important to remember as we talk about

12 the pipe remedies and the verification of these pipe

13 remedies.

14 Now, the test on the full-size welded pipes have

IS b een pre tty mucn limited to f our-inch diameter pipes. A few

to tests are planned which will extend all the way up to 16

17 inches in diameter. The te sts are cerformed under

lo a ccelera ted test conditions to promote or enhance stress

19 corrosion cracking. The temperatures typically are 2S8

20 degrees C., which is the approximate operating temperature

21 of the pipes in the circulation system.

22 Stress levels have been taken to be above yield,

23 namely 136 percent of the yield stress on the base ma terials

24 at the temperature. The cyclic rate is used of .67 cycles

25 per hour. This is found to also be a powerf ul accelerant to
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' 4H I tha stress corrosion cracking. And in ene environment tnere,

2 is introduced in the high purity water 6 parts per million

3 or ai ssolved oxygen. This is a powerf ul accelerant.

4 DR. DILLON: Could I in te rru pt just a mome.it? It

o is conventional to accelerate the environment with oxygen.

o I a ppreciate that, but I've always had an uneasy feeling

7 about the unspecified ef f ec t of cholorine -- chlo rid e , I

O should say, particularly as i t might be involved in the film
v f orma tion process, whe ther that has any significance to the

10 actual environment in wnich we are cealing with the problem.

Il MR. DANK 0: The particular environmental

12 conditions that we depicted nere were based on tne

13 specifica tions f or a B'4R. And a number of years ago there

14 was a series of tests performed at GE examining the question

gk 15 of c hloride additions. They covered a range of chloriae

lo and, at least for the small laboratory test group, it

17 demonstrated that within the specifications there were no

lo de trimental e f f ects associa ted wi th i t.

19 .'AR . DI LLON: I am thinking oack to the old

20 Savannan River problem. Remember their nozzle problems,

21 where the problem was eventually rela ted to significant

22 c hlor ice involvement in the oxide deposit on the nozzle,

23 even though the wa ter was maintained at negligible chloride

24 levels? I am just curious as to whether or not this has

25 ever been looked into as a ma jor f actor?
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1 MR. DANKO: As far as I know, that particular problem !

T-p a'1A has not been examined as far as the chloride formation and the2 i

3 breakdown of film; we have a tight control of the water

|
'

4 chemistry.
!

!

5 DR. SHEWMON: What is the typical chloride content in |

6 an operating BWR?

7 MR. DANKO: We have a stack on that. I think it is
t

8 rather complicated. There is a period of time when you can

9 tolerate a certain level and then if it exceeds that, you have

10 to shut down. I am not sure of the exact number,

11 MR. HAZELTON: It varies with temperature.

p? 12 MR. ANGLE: Our spec is one ppm for 24 hours.

13 DR. SHEWMON: So part of his question is: Do you

14 think you would get different results if you operated with

15 typical BWR water instead of this?

16 MR. DANKO: And I addressed that question by stating

17 that a lot of laboratory tests were performed many years ago

18 addressing the question on the water chemistry specifications

19 with respect to chlorides.

20 DR. DILLON: My point is a little more complex than

21 that. I am concerned about the actual chloride content incor-

22 porated into the oxide film itself, which could be the result

23 of a long-term exposure or it could be an accumulation on

24 transients of various sorts.
Ace Fedry Reporters, Inc.

25 MR. DANKO: The particular program here on the
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1 verification does not address transients chemistry, but in the !

2 alternate pipe material program, there are some tests planned
!
i

3 where transient chemistries will be examined. i
i

4 MR. MARTEL: This is related to the presence of
I

5 aluminum? That is an additional factor, besides the average !
i

I

6| chlorine in the water, that it is combined with the chloride '

1

7 and then it is selected with the deposit with the weld.

8 In order to translate that experience to BWRs, you

9 have to at least address the comparability of the presence of !
|

10 aluminum. |
!

11 DR. DILLON: I am not going to draw a one-to-one |
|

12 comparison. I am cimply concerned with the possible incorpora- |

13 tion of oxide in the weld part, and I want to understand what

14 you mean by " acceleration due to cyclic rate." It doesn't

15 accelerate it beyond anything. It would simply reduce.

16 MR. DANKO: Time to failure. The intent here was when

17 the first pipe tests were performed, they were done under the

18 kinds of load conditions and the test times were going out

19 further and further in time. And obviously, if you want a test

20 that you can case and get results to apply to your plants, and

21 there are a large number of plants under construction, you

22 want a test that accelerates the time to failure. So the

23 cyclic rate was found to accelerate the time to failure on

24 the as-welded pipes. The particular cycle that was picked
Ace-Federst Reporters, Inc.

25 came about by some experimental work in the cyclic testing of
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l

1 pipes. Perhaps it is still not an optimum in terms of mini- +

|

2 mizing the times to f ailure of the pipes, but the test results -

!
i

3 are right at a point --
~

i

4 For example, typical 304 stainless steel pipe, with !
l

5 05206 percent carbon content, under these test conditions, |

6 were failing in like 100 to 200 hours. If you did not c/cle,
!

7 you might be running out to 1000 hours. |

8 MR. BENDER: Could you clarify this factor of ~0

9 criterion? It sounds impressive. What does it refer to?

10 Over what?

I
11 MR. DANKO: Typically, if you examine the failure

12 histories of the pipes in all of the BWRs, the statistician

13 examines the data and says , "Okay. If you really want to

14 verify these pipe remedios will indeed operate for a 40-year

15 plant lifetime, this is what you are going to have to do."

16 He took a look at the distribution curve on failures,

17 and the times of the failurea, and then he did the typical

18 statistical analysis and said, "Okay. Here is a family of

19 curves that we can use, with this number of welds and this

20 number of pipe tests, and for t..ese test times compared to

21 the reference 304 stainless steel, you can get -- you will

22 need a facter of 20 over the typical failure history of the

23 304 stainless steel."

24 This is a very conservative estimate. For example,
Ace Federal Reportes., inc.

2 if you take a look at the average failure time, the time that
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1 this was done, it was like five years. So you take a factor

2 of 10 times that. It is 50 years; which is like the plant
,

3 ; lifetime.
I

4 MR. BENDER: That doesn't mean very much. I think ;

5 the question I am trying to get at is : Assuming I want to
I

i

6 establish a factor of 20, what in the test program will tell ;

|
7 me that I have established it? |

8 MR. DANKO: What you have to do is to determine the ,

!
'

9 distribution of failure of as-welded 304 stainless steel pipes

10 of the same diameter, which has been done.

|I Taking that mean time to failure, you say, "okay; the

12 mean time to failure says it is 200 hours." So a factor of

13 20, roughly speaking, would be 200 times the 20, or 4000 hours

14 of testing.

15 So if you would take the pipe remedies in that same

16 pipe configuration under the same test conditions, and if you

17 went out to 4000 hours without a failure there, you have

18 achieved the test criteria of a factor of 20.

19 MR. BENDER: You are tellina me you are going to

20 extrapolate the accelerated tests to the in-service perfor-

21 mance; is that what you are telling me?

22 MR. DANKO: That's what we are doing, yes.

23 MR. BENDER: Is that a comparable basis?

24 MR. DANKO: Well, it is one that is based on the
co Federo 9eporters, Inc.

25 failure. It is one that we had to get some acce e o npo
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I the tests. So far as we can determine, the fact that we have
;

i

2 added a lot of conservatism into the 20, I think basically |
t

PeoP e feel fairly comfortable with it.l3

I

4 We do need more testing. We have to extrapolate
;

1
5 that into the bigger lines , and I think that there is still an +

6 additional factor that is going to fall out of this that says,

7 "yes; it is extremely comfortable, using this test technique |

8 to verify."

9 DR. SHEWMON: It is a fair filter. Whether it is a !

10 best filter --

11 MR. ROSSIN: That is the key point. This isn't the

12 only way to get a definitive figure of merit, but this is a |
|

13 very good way to get a screening so we know what techniques are

14 worth pursuing further. We are not basing all of our conclu-

|

15 sions about whether something is really going to work for the !

!
16 lifetime on this one test. It does enable us to cull out the !

17 ones that don't have promise.
I

18 DR. SHEWMON: I guess the one place I have heard

19 where I didn't like the results of this was since you are going
|
!

20 up to 136 percent of yield, if there are techniques that set

21 up residual stresses, like the things you were talking about
|

22 earlier, the in-service heat treatment, then this doesn' t treat !

23 them very kindly, because it wipes out the residual stress in

24 a few cycles. Is that a fair --
Am-FMeal Rmorters, Inc.

)
25 MR. DANKO: That is a good point. One of the things I

|
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1 we are questioning right now is that on some of the pipe reme- |
|

2 dies, like heat sink welding, we will indeed -- The stress |
|

3 levels here, will they override the residual stresses placed !

'

4 into the pipe as a result of the process? Is it possible,

5 then, to just wipe out those favorable residual stresses?
!

6 And there are tests underway to evaluate whether we -

l
7 are exceeding the conditions. We have tests planned at 110

8 percent of the base material yield stress at test temperatures.

9 They are residual stress measurements being planned on pipes

10 that have been processed by heat sink welding and IHSI.

Il They will be measured before and after to see if

12 they are, during the testing, whether they are being shaken

13 down. It is a good question and one that has been specifically

14 addressed on the pipe remedies where you are looking at

15 favorable stresses.

16 DR. CORTEN: Is that in a range, that 136, where you
i

17 can control it? Or should you control that strain then? |

|

18 MR. DANKO: It is another question that has been !
i

19 kicked around a number of times. A stress value was selected |
|

!20 based on some actual early tests, where the pipes are

**? 21 (inaudible),.

'
22 So we actually measured the strain and calculated

23 the stress value, and we are still evaluating whether we should

24 be addressing stress or strain. But for the time being, these
Ace Federal Reporters, Inc.

25 are the test conditions for the testing program. ;
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1 I do want to nake another point here. You will note

2 by the bottom line here that we are not relying solely on
,

!

3 these pipe test results. We are running a large number of

4 stress corrosion tests. There are sensitization tests being
|

5 performed on these pipe remedies. Electrical-chemical I

i
,

6 measurements are being performed, and all this data, then, i

I

#

7 will be analyzed along with the verification of pipe testing

8 to make a proper engineering decision on these pipe remedies.
,

9 (Slide.) i

l
!

10 Also, I mentioned earlier that a number of the pipe |

|
11 remedies, there are plans to test pipes up to 16 inches in i

i

12 diameter.

13 Then in the program that is planned for the next few

14 years, we are going to extend that all the way up to pipe
I

15 sizes of 26 to 28 iiches in diameter, just to make sure there |

|
i

16 is no surprise. It is going to be costly, but it will add i

i
!

17 that extra engineering piece of information that, "yes, we |

18 have tested full size," and cover the entire range of pipes in

19 the recirculation system.

20 (S lide . )

21 This particular table here presents the latest test

22 results on the verification of these pipe remedies. For

23 example, on the solution heat treatment, we have factors of

24 improvement ranging from 2.3 greater than 20. The reason there
Aa FMwal Rmomn, W. I

25 is a range of values here, we are testing three heats of
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1

1 material, and statistically, we didn' t want to limit the test ,

i

2 to one heat. And you pick these heats of material randomly,

I

3 and some of them are extremely resistant to stress corrosion
'

!

!

4 and cracking. j

5 And since the factor of improvement is based on the !

|
6 failure point, the first failure point, we have not been able 1

7 to fail some of these highly resistant materials; and hence,

8 there is an improvement quite low.

9 Now, there is one heated material which was very

10 susceptible. In fact, it was susceptible in the as-received

11 condition; and that particular heat failed very rapidly. So

12 we have gone well in excess of a factor of 20. The last figure

13 was like a factor of 67 improvement; so it really demonstrates

14 that the solution heat treatment of the shop welds is a viable

15 remedy for the stress corrosion cracking.

16 Some of the other heats are out to times of 8000
|

17 hours with no failures, and the tests are continuing.

18 Unfortunately, the solution heat treatment is some-

19 thing that you can not apply to all welds. This is a shop

20 practice, and at best, you might be able to get to 40 or 50

21 percent of all of the welds in the recirculation system.

22 The corrosion resistant clad: This is the field

23 application, where you just apply the 308L weld metal on the

24 ID and do not perform any subsequent heat treatment. Factors
Ace Federal Reporters, Inc.

25 of improvement are 1.7 to 6.6.
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!

!

In one heat I had mentioned, we had failures in this ;

1
!

2 one heat at the transition between the corrosion-resistant clad !
i

l

3 and the base material. That is this factor here of 6.6. The *

!

4 other heats that are quite resistant are still on test, and. '

I

5 those have experienced no failures out to test times of close j
,

6 to 7300 hours. These tests are continuing.

7 It does raise a thought here that if you want to

8 apply this particular technique, and if you have a susceptible
!

9 heating material to begin with, you want to be extremely

'

10 careful on using this particular method.

11 On the shop application of the corrosion-resistant

12 clad, again we have exceeded the factor of 20 improvement for

|
13 this one heat that is very susceptible, and it is out to a ,

I
I

14 factor of like 67 right now. |
i

I
15 The low number here represents the heats that are

|

16 very resistant, and those have shown no failures and the test j

17 times are up to 7600 hours.

18 The CRC shop application looks like a very viable

19 pipe remedy on the heat sink welding specimens tested at 136 ,

20 percent of the base material yield stress. We have factors
|
I

21 ranging from 3.8 to 12. What we have found here is the surface j
i

I
22 condition in the heat sink welding, as well as other pipes,

23 is extremely critical.

24 This range of factor of improvement is 3.8 to 12.
Ace-Federal Reporters, Inc.

25 The one set of pipe test specimens, the particular vendor did
|
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!
,

I a very good finish on the heat-affected zones. In another |
!

2 case, there was a typical machine surface. And where we had the

3 machine surface, we have a factor of improvement of 3.8. For

4 the one that had a very nice finish on it, we had a factor of :

i

5 improvement of 12. |

l
6 Then the question comes up which relates to your j

7 question, Paul: Were we really wiping out the benefits by

8 testing these high stress levels? And we are going to evaluate

9 that based on pre- and post-residual stress measurements, ,

|

10 using qualitative checks on it.

II It does show that there is a factor of improvement

12 using the heat sink welds. Initially we felt that this would

13 be primarily related to the distribution of the residual

14 stresses. Some sensitization measurements made on these pipes

15 recently failed, and they showed that the values of sensiti-

16 zation based on the electrical-chemical-kinetic reactivation ;

I

17 technique, shows that the heat sink welding is actually pro-

18 viding a lower level of sensitization in as-welded pipes.

19 There are some benefits to the sensitization area

20 and certainly there are major benefits in the weld residual

21 stresses. On the 110 percent test, no failures. Maximum test

22 times are out to 2500 hours, and the program manager at GE

23 says they have had but one failure. That was at 3000 hours,

24 and it is being analyzed.
Ace-Federal Reporters, Inc.

15 The IHSI pipes are being prepared for test. There ;
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1

|
1 are a series of pipes that will be tested here, including both ;

!
2 the 4-inch and going all the way up to the ld-inch diameter. |

!

3 On the alternate pipe material, a number of
i

4 remedial materials were originally tested in what we call the ,

i

5 " screening test," 304 stainless steel, nuclear grade, and 316
|

cj nuclear grade. This is the GE designation, which is .02 !

7 carbon max, and .1 nitrogen max.

8 These have been selected from a large number that
,

i

|
9 were originally in the screening test and they are being i

!
10 carried to what we call " qualification tes .ing. " These are |

|
11 in progress. They have exceeded 20, a factor of 20. !

|

12 These represent many more heats of materials and will |
|
'

13 go up to pipe sizes of up to 16 inches and then eventually, to

14 make sure there is no surprise effect, will go up to the

15 26, 28 inch pipe testing on these materials.
|
!

16 There is a great deal of testing continuing on these
,

!
17 two which includes laboratory tests, of course; electro- 1

i

18 chemical stress corrosion tests, sensitization tests. But

19 these two materials look very, very good as an alternate to

20 the 304 stainless steel.

21 MR. BENDER: What was the old carbon spec on 304?

22 MR. DANKO: It is ASTME, which is a .08 carbon max. j

23 MR. BENDER: Were you working to that previously?

24 MR. CANKO: It had been ordered to the ASTME spec,
Acs-Federal Reporters, Inc.

25 so it covered a range of up to .08 max. If it exceeded that,
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1

|
1 then it was in violation of the spec, and they had to reject |

|

2 the material. |
!
'

3 MR. BENDER: For some reason or other, I thought that
i

4 there was some reduced requirement, even for that material. |

5 Maybe my memory is poor.
!

6 MR. BERRY: Are you also looking at the long-term |
|
'

7 metallurgical stability of the nitrogen and low-carbon heats?

8 MR. DANKO: Yes. There are long-term tests in

9 progress, and there are some fundamental studies going on to I

10 examine the nitrogen effects. And in fact, the preliminary |

11 data that have been generated in the General Electric Research

12 Laboratory show that these low nitrogen levels, there seems to j
i

13 be a beneficial effect from nitrogen on retarding sensitization.'

14 It is not quite well understood why it is happening, but it

15 does happen.

16 DR. CORTEN: When you specify, is that on the minimum '

17 as specified? Or is that actual yield?

18 MR. DANKO: These are the actual measured values of
|

19 the pipe. !

20 DR. SHEWMON: It is my understanding, is it, you feel

21 you can get this nuclear grade in under the umbrella of the

22 previously approved 304 with regard to ASME because it falls

23 in the lower end of their range?

24 MR. DANKO: That is correct. It has been checked
Ace Federal Fleporters, Inc.

25 with the Subcommittee, Section 3, and they will accept that.
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1 The key thing here is .1 nitrogen must not be exceeded. Then
.

2 it puts you into the L classification. That is a little dif- ;
i

3 ferent classification. i

at

d 4 If you maintain .1 nitrogen max, you will fall in ,

5 with the conventional 304 chemistry specs,

6

f

7
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jlBWH I DR. SHEWMON: Wha t was the nitrogen, the 07 carbon

2 steel f or the older plants?

3 MR. C'NK0: The specifications generally did not

4 call for a nitrogca analysis. Typical mill search do not

5 show nitrogen unless you do your own cro ss-check on the

6 chemistry, which all of these pipe test results have been

7 using.

8 MR. BENDER : Whet would you normally ex pect?

9 MR. DANK": On those, 05, 06, in that ballpark.

10 I would like to move on to the status of the pipe

11 remedies. Carl touched on this bricfly in his introductory

12 comments, but the solution heat treatment of .he shock welds

13 has been a pplied now to 15 boiling water reactors under

14 construction using 304 stainle ss steel.

15 As I mentioned earlier, you can get about 40 to

16 50 percent of all of the ones in the recirculation system

17 using the solution heat treatment of the shop welds. The

16 corrosion resistant clad application has been used now at 15

19 plants under construction. Based on the results so far of

20 the heat sink welding, GE has recommended that for field

21 welding of 304 stainless steel, that heat sink welding

22 should be considered and applied where possible.

23 The 316 nuclear grade -- there are 16 BWRs under

24 construction now that have committed to using that in part

25 or in the entire recirculation piping system. In fact,

1334 067



-

031 06 02 67

jlBWH I there have been some cases where the utilities have actually

2 scra pped out the complete 304 stainless steel piping, a good

3 decision on their part -- e x pen si ve , on the other hand, but

4 the 416 nuclear grade, based on all of the test results we

S have right now, certainly should meet the requirement of a

6 40-year plant lif etime without the stress corrosion cracking

7 incidence,

d This is a case where the utilities have seen the ,

9 data, recognizing that it is a much better material than 304

10 stainless steel, and have shif ted to the new nuclear grade

11 c om po si tion .

12 On the IHSI, development is still in progre ss; but

13 I would like to re port that a number of plants in Japan have

14 utilized it. They based their decision on a great amount of

15 residual stress measurements, a great deal of laboratory

16 testing; and the only thi.:' that was not in their decision

17 package was actual pipe test results. Those are currently

18 in progre ss as part of this development program.

19 MR. BENDER: With regard to the solution heat

20 treatment, what chances are there for that process to go

21 wrong? Is that a f oolproof proce ss?

22 MR. DANK 0 If the vendor f ollows the

23 specifications, I would say it is essentially f oolproof.

24 And that is that -- there is a time-temperature

25 relationship, and then there is a cooling rate tha t must be
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jlBWH I achieved to make sure that taere is no precipitation on the

2 carbides during the cooling. That means a very rapid quench

3 with the thermocou ple s a ttached to verify that we have

4 achieved that condition.

5 MR. BENDER: If I were to use that for in-service

6 maintenance, is it a viable idea?

7 MR. DANK 0 It is not a pplicable right now f or

8 utilization in existing plants, because you are f aced with a

9 situation of heating locally a weld up that tempe ra ture , and

10 there will be a transition somewhere where you are f acing

11 with cu tting through a sensitization regime which could put

12 you into a very susceptible area for stress . orrosion

13 cracking.

14 MR. ROSSIN: What has been done in a couple of

15 cases where a piece of pipe with certain welds has to be

16 replaced, and that piece is of a suitable size so they can

17 do the shop treatment, ship the whole thing in, and then you

le do have two field welds, and there is no way you can rot

19 those. At least you've got the best quality of material you

20 get in between the two.

21 MR. DANK 0 '/Ihat you can do in that ca se, and this

22 is the reason for the corrosion resistant clad in the s ho p

23 welds, you can put on the last weld that is going to be

24 applied in the field, a corrosion resistant clad on the ID.

25 And when you apply then the solution heat treatment, you
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jlBWH l e.iminate the zone that exists between the corrosion

2 resistant clad and the base materials such that when you

3 make your final field closure, at least that side of the

4 weld is protectec. Then the rest of the piping should be

5 solu tion hea t trea ted , as Dave pointed out, so all of the

6 other joints would e ssentially have immunity to the stress

7 corrosion cracking.

8 MR. BENDER: When I perform that operation in a
,

9 shop, is there anything besides the heat treating will tell

10 me that it is done right?

11 MR. DANK 0: There is a certification required,

12 which is part of the uality assurance program. And thes

13 documentation of the heat treating and the documentation of

14 the cooling -- there have to be records f or that,

15 identification of the heats and --

16 MR. BENDER: But there are no property

17 measurements?

18 MR. DANK 0 Joe, you can help me out on this. Do

19 you use the EPR on the solution heat-treated pipes from the

20 shop procedure?

21 MR. LEMAIRE: I believe all of the material used

22 in current specifications of the 304 variety do require

23 either an ASTM or an EPRI type of screening test to be

24 performed. That would be an additional check on heat

25 solution treatments as well. That would tell you whether
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jlBWH I anything went wrong.

2 DR. SHEWMON: W ha t is an EPRI test?

3 MR. LEMARIE: Elec tro-po ten tiokin e ti c . It is

4 a pplied locally to the material.

5 ;/R. DANK 0: It is a sensitive test for picking up

6 the sensitization.

7 MR. ROSSIN: Before you go into your next topic, I

8 just want to point out that the largest contractor of EPRI

9 in this area, of course, is General Electric Company. Part

10 of their f acilities in San Jose include this pipe test

11 laboratory, which is unique i i this country. The amoun t of

12 equipment that is there we have no way to duplicate. GE,

13 being a major contractor, is also a cost sharer on this; and

14 the EPRI contracts with GE involve participation through

15 GEN.

16 This is extremely important, because it will move

17 forward rapidly. But also I think it is due to the f act
18 that GE was already moving in these areas and had a number

19 of these laboratory f acilities in ex'stence or under

20 construction back when we first got into this problem.

21 MR. BENDER: There are no independent activities?

22 MR. STAHLKOPF: We are setting up another pipe

23 test laboratory at Ba ttelle, specific, and we are engaged in

24 negotiations with Battelle to do this. We look at the stock

25 time frame between the nine to 12 month to have an
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jlBWH I additional f acili ty in operation.

2 MR. ROSSIN: When EPRI does these contracts, part

3 of the job is to monitor them and to see that there are

4 appropriate checks so that we have confidence in the data

5 that comes up. We are just not in this with the i dea tha t

6 somebody is going to chea t on the data. I think that has

7 got to be made very clear. Ne are de pendent on con tractors,

8 but we have independent checks to show that the data are ,

9 verified and documented.

10 MR. BENDER: Heating is not what I had in mind. I

11 hoped tha t tha t wasn't the interpretation, but there are

12 varia cions in perspec tive , and there is often bias the

13 technological interpretation that you can only eliminate by

14 having somebody else that is outside~ of the existing testing

15 a pproach look a t the problem.

16 I think this thing has suff ered f rom that for a

17 long time.

16 MR. ROSSIN: There is independent examination of

IV the data, a lot of it. But the physical f acilities are

20 e x pe nsive , and we are not going to be able to duplicate it

21 many times.

22 MR. STAHLKOPF We do have alternate f acilities

23 which will be going in place at Ba ttelle, and primarily

24 dealing with larger diameter pipes than are presently being

25 dealt with at the GE f acility at San Jose, which is
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jlBWH I primarily dealing with the four-inch pipes.

2 MR. DANK 0: The re i s a point to be made here,

3 Carl. There have been constructed in Japan a number of the

4 same of test f acilities, and there was a round robbin setup

5 with GE with Japan to make sure that the test results can be

duplicated in other laboratories e ssentially using the sameo

7 test procedures in similar f acilitie s.

8 The round robbin did establish that for 304
Y stainless steel piping welded by GE, shipped to Japan, that

10 they got similar time to failure on the specimens as GE was

11 ge tting , so there is a cross-verificaLion of the testing

12 technique, that it is something that can be reproduced in

13 o the r laboratories.

14 MR. MASCAR0: The NRC is planning some independent

15 research programs to evaluate these fixes and proposed

16 solutions to the problem.

17 MR. BENDER: That is part of the reason for this

18 discu ssion . We are trying to understand the relationship

19 between what GE is doing and what the NRC might be doing. I

20 guess we are also interested in what the Japanese might be

21 doing and whe ther that is an independent test. I think the

22 whole thing needs to be looked at.

23 (Slide.)

24 MR. DANK 0 I would like move on to the question

25 of BWR dura tion. We have a program which was just starting,
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jlBWH I and the objec tive is to determine if deaeration during

2 reactor startup will reduce the propensity of intergranular

3 stress corrosion cracking of the welded 304 s ta inle ss

4 steel. There have been comments made that it will have a

5 beneficial effect. To this point, it really isn't clear.

6 So the intent is really to quantify if there are any

7 benefits associated with deaeration during startup. This is

6 to perf orm laboratory stre ss corrosion cracking tests on

9 specimen 304 stainle ss steel that have been actually removed

10 f rom a bu tt-welded joint, and pre serving then the actual

11 weld sensitization, and trying to keep the specimen as close

12 to the ID surf ace as possible so that we can actually

13 preserve that surf ace, which is cri tical in terms of

14 initiation.

15 The test conditions -- I would like to point out

16 that these have been based on in-reactor measurements, both

17 water chemistry and electrochemical behavior. So when you

le see simulated startup oxygen and peroxide additions, that

lv means in a laboratory we have to try to have these

20 introduced in the makeup water, which is a very difficult
21 e x perime n t to achieve, and then to simulate the actual

22 measurements we have for in-reactor, start-up conditions.

23 As a sort of a backup method, you can use the

24 potentiostatic control to simulate electrochemcial potential

25 during startup. We have measurements in the reactor of
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jlBWH I that, so v:e have two a pproaches t; examine then t he ac tual

2 start-up conditions. And we are going to use strain rates

3 that .ac tually simulate the conditions.

4 We talked to the GE people. They have value s t ha t

5 have been calcula ted f rom the pipe design engineers to make

6 sure that we are simulating the ac tual strains in those

7 wells. The intent here is not to take the specimens to

8 complete failure, but rather to interrupt tests at a strain
v value, a tosal strain value tha t is consistent with the

10 star t-u p conditions 1 so that you canno t be mislead, that

11 whether initiation is occurring or not, the specimens tha t

12 will be removed f rom the pipe s will be attempted to keep the

13 ID surface preserved and will include the gauge length, weld

14 hea t-af f ec ted zone in the base material. So it is really

15 important to how the se te st conditions are perf ormed in

16 order for us to really evaluate the question of deseration.

17 DR. DILLON: Are you cycling them?

18 MR. DANK 0: There will be some cycling te sts

19 involved. There will be fracture mechanic specimens

20 involved to see if there is en eff ect on the AVT

21 examination. We are going to interrupt the test at very low

22 strains and really see it we can detect the initiation of

23 stress corrosion cracking. The critical thing is the

24 initiation proce ss.

25 We have measurements to show that 200 ppb, whic h
.
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J1BWH 1 is the equilibrium oxygen concentration in the operating PNR

2 that cracks will propagate. So we also have had discussions

3 with the Swedish, and they use a special te c hnique in their

4 start-up which is a nitrogen blanketing process, and we

5 actually have a program under negotiation with them to

6 insert some specimens in one of the reactors and really

7 determine whether the benefits that they report are

8 associated with the nitrogen blanketing or in f act is it ,

9 related to the close specification they have on their 304
.

10 stainle ss steel.

.11 We also would plan on doing a limited number of

12 pipe tests af ter we ge t these preliminary laboratory results

13 in. The programs status, the test similulating the

14 start-up conditions, both chemically and potentiostatically,

15 are in process. The final negotiations are in progress with

16 Asea-Atom f or them to do some special tests in the reactor

17 in Sweden. The scheduled completion date is shown here. We

16 hope to finish the work in GE by the end of next year, and

19 we will have results coming in from Asea-Atom to be

20 completed in 1982.

21 This concludes my presentation.

22 MR. STAHLKOPF: Thank you, Joe.

23 MR. ROSSIN: Any further questions for Joe?

24 DR. SHEWMON. No. The only other one that comes

25 to mind -- and you can answer it where you will, but the
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jlSWH I Germans a pparently -- three to six months ago the Regulatory

2 Commission set out an order requiring, as I tnderstand it, a

3 f air amount of piping in German BWRs to be changed.

4 MR. STAHLKOPF That was a ferritic piping,

5 primarily in the steam line s. The problem dealt with an

6 oxygen pitt'.tg corrosion. The type of f erritic which was

t lchanged by the Germans .s not ypical of thae presently used in7

8 United States plants. It seams to be the material-specific

9 problem. And in talking wi th Carl Kussmaul f rom MpA, his

10 f eeling, in looking extensively at problems tha t were

11 exhibited in Germany, was that it was a material-specific

12 problem to the specific type of f erritic which was used.

13 And we do not anticipate seeing that problem in t he U . S .

14 MR. DANK 0: To further amplify that, the current

15 German practice with their Br/Rs -- ano this is also

16 some thing we f ound is a Swedi sh prac tice -- f or the J arge

17 diame ter line s, cealing with '20-26" diame ter line s, they use

18 a special pipe which is a carbon steel, ano it is clad with

19 a special rate of 347 s tainle ss steel. I think this is

20 im por tan t to understand, because previously I think people

21 were a ssuming tha t those large diameter pipes were 347

22 stainless steel, and they are not. They are carbon steel

23 clad with 347.

24 DR. SHEWMON: Those are the recirc pi pe , and they

25 are changing up the steau pipe,

l334 077
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jlBWH I MR. SfAHLKOPF He is talking about a different

2 pipe. I am talking about the steam piping. That is the

3 material changeout called for by the German regulatory

4 authorities.

5 DR. SHEWMON: Fine. Thank you.

o MR. STAHLKo?F: The third presentation this

7 morning will be on remedy applications.

8 Mr. Lou Mar tel. ,

y MR. MARTEL: I am from EpRI. I will be talking

10 about the third major part of the BWR Owners Grou p program,

11 called Remedy Applica tions.

12 The various programs absorb about one-third of the

13 resources in the program, so I will be talking about an area

14 that is some $10 to S15 million in the program.

15 As Carl men tioned , the intent of this particular

16 program is to put these remedies on the shelf. And as Joe

17 poin ted out in his talk, sometimes these rem ' dies -- the

16 benefit you achieve f rom the remedy is dependent both on the

19 quality of work done and also on the size of the piping that

20 it is a pplied to.

21 So in crder to bring this through to its

22 completion, the program through to completion, we have got a

23 part in here that involves actual demonstration of the

24 remedies on f ull-size piping mockups. We are in the proc e ss

25 of letting a contract for that work, which involves building
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jlBWH I a significant facility. We expect to have that done by

' 2 about the middle of next year, and be operational about the

3 end of next year.

4 Before I go a ny f ur the r , I will try to put thi s

5 part of the program in to conte xt wi th the other two.

6 (Slide.)

7 The total program is really oriented toward

d utility needs, and it starts it out with that number

9 que stion, really, is there a problem in the plant? And then

10 a second point, what actions are required to address a

W 11 concern if one existed?

,| 12 Those two are really grouped under the plant
,

13 problem resolution area that Robin talked about .

14 Then a third element is if there is a problem,

15 what tools do I have to. a pply to i t? And that is the remedy

16 development area that Joe talked abou t.

17 And then the fourth one -- this one I am

18 aadressing -- is how do you use those tools in the plant?

lY

20
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macBWH I (Slide.)

2 MR. MARTEL: This is a summary of the various

3 remedies that are being developed. As Joe mentioned, you

4 can categorize them under the areas of reducing stress,

5 improving materials, or improving the environment. Thi s

6 particular remedy a pplication is the application of stress

7 improvement remedies or materials oriented remedies f or BWR

8 pipe cracks. ,

9 As you can see, this paticular -- this method and

10 that method -- are dependent upon stress reduction. The

11 stress reduction is dependent on pipe size. That is one of

12 the reasons that you want to do that on a full-size piping

13 sy s tem.

14 (Slide.)

15 This viewgraph de scribes the scope of the work,

16 anc it consists of these four areas -- first, to demonstrate

17 remedies on f ull-size mockups, to evaluate the ef f ectivene ss

18 of the remedies that are a pplied to those mockups under

19 field conditions. That is an important element of this

20 phase of the program -- to qualif y personnel for applying

21 those remedies in plants, and then to assist specific plants

22 that may develop a problem, that have a need to correct it.

23 Those are the major goals of that particular area -- the

24 approaches that are being taken to gather all of the

25 information that is being developed in the remedy
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m-cBWH 1 development phase that Joe talked about, and prepare

'
2 specifications and procedures and quality assurance plans

3 that would be done with any particular remedy for a

4 particular application. This would be demonstrated on
'

5 full-size mockups, and those mockups would f actor in

6 radiation environemnt concerns and plant design constraints,

7 mainly the physical constraints that would be experienced at

8 plants at particular, specific joints that may have to be
9 pre pare d.

10 Af ter that work is done, the -- there would be

il measurements made of either the stre ss reduction or the --

12 whe ther or not you received the reduc tion susce ptibility of

13 the material. Those are the two major ingredients that Joe

14 talked about that rela te to lif etime of a joint. Af ter that

15 would be test verification of these full-size pipe sections

16 in a f acility that Karl talked about or at GE -- either

17 Battelle Northwe st or GE -- to verif y that the product

18 reduced under the simulated conditions, you realize the

19 benefit tha t you expect. And then this qualification is to

20 actually have people run through the process af ter it is

21 f inalized on each of the remedy techniques to incorporate

22 all of the quality assurance provisions that need to be

23 t he r e , including the code requirements.

24 And then another part is to verify that the joints

25 that are made are acceptable to the requirements necessary
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m"-BWH 1 and to include the work planning that is involved with

2 radiation considerations at the plant, because the main

3 objective of it is to improve the availability, and there

4 could be a large loss of availability that would aff ect some

5 of these repairs in an operating plant.

6 The last part is ta help a plant with the

7 technology that has been developed, to apply the work to

8 specific joints in a plant with the prepared guideline from

9 the generic specifications developed here f or the specific

10 conditions that may exist in a plant.

11 (Slide.)

12 This summarizes the things that I said. The

13 purpose of the program is to put the remedy applica tion of

14 the shop for immediate availability by plants. The

15 deliverables are documented and accepted technology f or

lo practical field a pplication to establish training on the

17 shop training programs and aids, aids being mockups which

18 can be used by utilities to train crews on. We also plant

19 to have a quick response service by that contractor to

20 utilities that may have developed a problem and want some

21 assistance in plann'.ng the types of a pproaches to solve that

22 problem -- to have outage planning a ssistance, because again

23 the length of the time can depend on the exact methods that

24 are used to ef f ect the remedy.

25 This Number Five tends to be an open item. It
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r^cBWH I will be something we will be discussing today and

2 tomorrow -- the Utilities' Subcommittee or, whether or not we

3 ought to have a supply of piping available so that they

4 don't -- the utility would no t have to wait to get piping or

5 fittings and also the equipment itself -- some of the

6 equi pmen t like the IHSI, the incuction heating equipment is

7 readily available. We think maybe we should have that

6 particular type of thing available to the utilities.

9 DR. SHEWMON: Could you back up one step? And as

10 you know better than I do, it 's one thing to have these

11 fine plans. It is another thing to have them manned.

12 You referred to a contractor. I would be

13 interested in knowing about who does all these things or how

14 you are going to implement. You can take any one of the

15 previous ones if you wish or talk in general.

16 ME, STAHLKOPF: I think we can answer the question

17 first broadly and then, per ha ps , specifically.

18 Broadly, Lou touched on a f acility which we are

19 pr. sently negotiating to build with J. A. Jon Construction

20 Company which will --

21 DR. SHEWMON: I t will come f rom NDE.

22 MR. STAHLKOPF It would be a ttached to par t of

23 our NDE Center, and we plan on expanding the scoce of the

24 NDE Center to include a training center f or welding. There

25 will be welding mockups there, and in essence, to be able to
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mocBWH I do crew training and certifi:ation f or the types of remedies

2 we have talked about today.

3 When you look more specifically at the

4 applications of the specific technologies like IHSI, there

5 are presently two utilities that are presently negotiating

o with IHI in Ja pan to perf orm IHSI on th;ir piping. So

7 either through airect negotiations with contractors who

6 already have this capability or through the utiliza tion of ,

9 the expanced NDE Center f acilities, we will either make sure

10 that we have training facilities available to train AEs and

11 construction companies in the types of practices we are

12 recommending here or will ensure that vendors are available

13 to provide the services f or the type of rememdy applications

14 that we are talking about.

15 MR. MARTEL: This is a technology transf er in

16 this area, simil - to what is bcIno considered in the NDE

17 area. We are trying to pick a vendor that knows the plant

16 and also staff s the f acility with people who know the

19 development and then marry.

20 MR. ROSSIN: We didn't a ttempt to go into this

21 type of detail in our presentation, but i l the last few

22 pages of the Blue Book, where the individual projects are

23 listed by number, the contractor is noted on all of the

24 projects where a contractor is actually working on it.

25 Where there is no contractor listed, it means it is a new

e
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r^cBWH I project, and the contractor hasn't been chosen yet. So you

2 can get a rough idea of the mix of contractors that are

3 working on these pro j ec ts . Right at the end of the book

4 starting at the page right before the last pa ge , there are

5 about four horizontal pages --

6 DR. SHEWMON: Under the budget inf o rmation ?

7 MR. ROSSIN: Yes. And where there is a

6 contractor, Just the initials are noted there. There is a

9 lot more detail available outside of the book, but we didn't

10 really think that we could take the time to go into details

11 like that this morning. But it is here.

12 DR. SHEWMCN But the technology transfer --

13 whatever name you want -- ge tting people trained, apparently

14 it is not your specialty. I'm sorry; a pparently it is not

IS t he ir s pe cia l ty. It may be your speciality, one of your

16 specialties, and how it got done is of interest.

17 MR. ROSSIN: I think that particular area is a

lo real challenge.

19 MR. BENDER: I had a little trouble digesting this

20 when I looked at it before because dollars are hard to

21 transfer into hardware, particularly when you are talking

22 abou t f ull-scale hardware. Is there any way we can tell how

23 many specimens of what size and what conditions you might be

24 planning to do?

25 MR. ROSSIN: I think we will have to re spond to
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mocBWH I specific questions because we fino even out group, our

2 technical group, can't keep up with this whole program if we

3 all try to understand wha t is going on here, plus do our own

4 jobs, so we have even had to subdivide this in order to keep

5 track of it.

6 So, in any area where you want specific

7 information, we have got it, but if we give you the whole

6 bale we will never get through it.

9 MR. BENDER: I am not planning to ask for it here,

10 but I think it is inexcusable that there isn't a collective

11 set of information someplace.

12 MR. ROSSIN: There is, but it is there, not here.

13 MR. STAHLKopF: There is, and we would be happy to

14 sit down with you or your consultants or members of the NRC

15 staff. As a ma tter of f act, we have on many occasions and

16 discussed in more detail the specifics of the pipe test

17 laboratory, what we plan on doing with the NDE Center, and

16 the welding adjunct to the NDE Center. I would simply

IV extend an open invitation to you or anyone that you

20 designate to come out and spend as much or as little time as

21 you like, and we would be very happy to provide you with

22 these details.

23 MR. MARTEL: A lot of that information is in the

24 program document that is already out, and we are in the

25 process of developing a contract, and that will be wri tten
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r"cBWH I up in December in the type of detail you are asking about.

2 MR. BENDER: Is the NRC staff intimately f amiliar

3 with what is going on?

4 MR. HAZLETON: We have been following it pr e tty

5 closely.

6 MR. STAHLKOPF As a ma tter of fact, we have a

7 variety of formal organizations on which various members of

8 both the ACRS, in terms of Paul Shewmon, or NRC, from Warren

Y Hazleton or Joe Muscara, serve -- the Corrosion Advisory

10 Committee which deals with the intergranular stress

11 corrosion cracking aspects which we have discussed today,

12 and there is a study group chaired by a former ACRS member,

13 Spencer Bush, who also serves as a consultant to the ACRS,

14 and that group talks about specific integrity problems and

15 also speaks to the questions of non-destructive test data.

16 I f eel we have a very open program, and if it is n

17 necessary to expand the representation on either of these

16 Committees, we would be more than happy to if you designate

lv the people you would like to a ttend. We will make sure that

20 the invitations are sent to them.

21 Are there any f urther questions before we go into

22 the summary of the program?

23 DR. CORTEN: Can you turn the television thing

24 around? I find my attention is watching the speaker instead

25 of listening to him.
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agcSWH I (Laughter.)

2 MR. STAHLKOPF I would like to introduce

3 Dr. Richard Smith. He will give a summary -- a conclusion

4 of today's presentation. I would like to point out that

5 Dr. Smith is serving as the coordinator for all of the BWR

6 programs, and it is his responsibility to see that all of

7 the plans that we talked about today are carried forward,

8 and he is also responsible for the continuing evolution of

Y the Energy Group program.

10 I woula suggest in the future that if any

11 questions come up concerning this program that Dr. Smith

12 would be the appropriate person to contact first.

13 DR. SMITH: Thank you. You have heard a great

14 deal of information this morning about a lot of specific

15 projects and programs. I am not going to try to reiterate

16 all of those programs. Vlha t I would like to do is to give

17 you a summary and hopef ully a flavor f or the program as we

16 see it and hopef ully as described by the prior speakers.

lY (Slide.)

20 In order to do this, I will touch on three basic

21 area s -- first of all, some of the highlights of the current

22 status. One of the reasons I say " current status" is that

23 this is an ongoing program. It is no t a program that just

24 started up this yeart it has been going since 1975. There

25 is work that was ongoing even before that program started
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m cBWH I at General Electr ic, and also we are not alone in this

# 2 current program. There are many people working on the

3 program, both in this country and abroad. In Ja pan, there

4 is a very large program, in Sweden, in Germany, in Italy.

5 Many of these people are doing activities that are quite

6 complementary and, ia fact, we have bilateral agreements

7 with each of the parties in which we are sharing information

8 and putting it together so that everyone doesn't have to

9 bear the whole burden.

10 Secondly, I would like to give you a little bit

11 a bou t t he program characteristics , at least as I see them,

12 a r.d then lastly, to reinforce the last area that you heard

13 aboct on the technology transfer. We feel this is a key

14 element of the program, and, in fact, it is the pur po se

15 toward which everything else just is running.

16 (Slide.)

17 One of the things that can out in the earlier

18 presentation dealing wi th the phenomenon -- was that the

19 phenomenon was pretty well understood. I think that is a

20 f air asse ssment when we take a look at the data. There are

21 some nuances that we might be looking at -- in f act, we will

22 be looking at in terms of mechanisms, particularly as it

23 relates to crevice behavior and also as it relates to
24 surfaces.

25 By and large in trying to implement fixes or
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mgcBWH I develop fixes f or the problem, we have pretty much

2 understcod the phenomenon, and we know what to do about it.

3 Secondly, there are various remedies that have

4 already been implemented. This means that we have already

5 studied these things. I mentioned it was an ongoing

e program, and we have already -- we have a lot of water over

7 the dam -- with the se remedies.

8 The rea son you see the difference in numbers

9 between some of the speakers is that some of them had just

10 dome s tic plan ts. These particular numbers include foreign

11 plants as well. You can see that already people are doing

12 something about the problen. There is -- lines are being

13 addressed, various activities are being dealt with in new

14 plants. It is not something people are ignoring.

15 In addi tion, we have some stress related remedies

I6 which we think are very important. Now the reason they are

17 im por tan t is that you can addre.ss plants that are already

10 built. We are looking at things like induction heating

19 stress improvement, heat sink welding, and other techniques

20 t ha t don't perhaps require the bulkine ss of equipment, as

21 for example the IHSI, but would give you a similar benefit.

22 We are not trying to duplicate to give a whole

23 list of things that you can do. Each one has a specific

24 use, and they each will do the job.

25 In addi tion, we have heard a little bit about the
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mgcBWH I environmental type studie s. The environment of a BWR is --

2 there are certain conditions of that environment that we

3 can't get rid of unless we go to an alternate water

4 chemistry, and in fact there is work going on in this area,

5 but not at EPRI. The particular environments -- we are

6 interested in typing the environments. These are difficult

7 to study, and we are looking into them. There are programs

8 underway to deal with them, but right now we don't know all

9 of the details about how much benefit we can actually obtain

10 by some of the environmental related remedies.

11 The nex t thing in the way of NDE equipment --

12 Robin showed you a flavor for some of the types of devices

13 that are being develop, Now he didn't intend that to be a.

14 comprehensive list of the things that are going on. In

15 fact, he even has a speaker up here that did spend a whole

lo day just talking about that one area. There are a lot of

17 things that have already been developed. They are being

18 implemented and used in the field today.

19 There are things that are under field evaluation

20 right now. This is an area that we see as a very important

21 aree.

22 The last area I h6/e identified is the ductile

23 fracture mechanics. We started on this several years ago

24 because we knew that there were cases that had to be treated

25 by this type of method as opposed to purely elastic methods.
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mgcSWH I Because they are available today, we can treat the problem

2 tha t we have, and that is what we are doing with it in the

3 projects that Robin Jones talked about.

4 MR. BdNDER: Before you take that off, the second

5 i tem up there, maybe I don't interpre t that right. It says

6 " Sensitization Related Remedies Qualified." What i s :'ean t

7 by that?

8 DR. SMITH: The se particular remedies deal with
,

9 the material characterizations. The se particular items have

10 been qualified in the studies that we have done already.

11 There is further work going on, looking at the variabilities

12 that you might expect. But in terms of their being

13 qualified f or application , they are qualified today and

14 being used today.

15 MR. BENDER: I liscened to something that said

16 t ha t we a re trying to establish a f ac tor of 20 improvement

17 as a criterion.

18 DR. SAITH: Thi s ha s a f ac tor of around 67 right

19 now. This one has f actors way in excess of 20, except for

20 the one heated material on one field application of the CRC,

2i and that was related to a material that was already

22 sensitized to begin with, and you would have expected that.

23 In terms of the alternate materials, we have a

24 very large test program that has been going on for two

25 years, and, in fact, there is enough data to already qualif y
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mgcBWH I materials that we have here. We are looking at the

2 variabilities that are involved in it now when you go to a

3 large number of heats. We have looked at about three hea ts.

4 MR. BENDER: The size parameters that I think

5 would be important in the qualification -- they are still
o open. I s tha t r igh t?

7 DR. SMITH: In terms of these remedies, we

8 wouldn't anticipate as many of the size parameters. But

9 tha t is exactly the variability that I am talking about that

10 we are looking into. As you might have different processing

li techniques, this would lead to perhaps the variability. We

12 want to make sure we have addre ssed i t adequately. That is

13 why the program is continuing.

14 (Slide.)

15 Now, what are some of the characteristics of the

lo program? These are f airly general words, but I think that

17 they are im por tan t.

18 First of all, we have a number of needs that ought

19 to be addre ssed, and we think the program is responding to

20 those n eeds.

21 What are the needs? They are the needs that Lou

22 Martel showed you regarding trying to resolve the problem.

23 Do we have a problem? What can be done about it? How

24 quickly can you do it? Do we have the tools in place to

25 deal with it?
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mgcBWH 1 Ne feel the program is very responsive to that,

2 and it is a very comprehensive program. Ne are not jumping

3 of f anc grabbing one li ttle item and forgetting about the

4 rest. The program addresse s a wide f ront of things that

5 must be considered. So it is no t a program that we f eel

6 will pick up on one particular remedy, f orge tting o th'r

7 things that it might influence.

8 The third thing is that the program I mentioned

9 earlier is a logical continuation to the program that ha s

10 been running for some time. It is also a program that is

11 integratea with activities that are going on by a large',

y 12 number of people in -- besides our own contractors. For

13 e xam ple , the contractors that the NRC has worked with us and

14 also the NRC people, the people abroad as well.

15

16

17
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1 The next topic deals with application verification
-p"T-1B |

2 of reactor components. ,

i
'

3 The re ason we think this is very important is that
i

4 until we have bridged the gap and are able to put the informa-
i

5' tion "on the shelf" in concept, if you will, then we have not
|

6{ been able to examine it under -- Let me start over:

7 When you apply these remedies to certain field |
t

8 situations, you are having to do it under conditions that are

9 scmewhat different than the laboratory setting. In order to
:

I10 be able to verify that you can, in fact, do the quality job

Il that you are af ter in the field, you have to do it on those
I

12 kinds of conditions and under the conditions you have on -- |
!

13 And then verify that they in f act work.

14 The next characteristic is that the program is
,

15 designed to converge. We are talking of a four-year program,
i

16 and it emphasizes the work during the first two years and then !

!

17 it follows up on loose ends the last two years. ;

i

18 The last part that is very important is that we pay |
,

19 particular attention to communication for the program. This !
!

20 is important as we work with other people and also as it

21 relates to you people and others that are involved in the

22 program, in the problem.
I

23 We have timely reporting that is required on every Is

|
''

24 contract. We have seminars that are going on. In fact, if !
nm. ine. I

I
25 you have not heard about the one that is being done this i

'
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1 January, I have some brochures on it; this coming January. It +

2 is a time when we will be spending three complete days to dis- |
!

3 cuss the problems and sane of the advances that have been made.
:

4 There are speakers here from all over the world, not just our ,

|

5 country.

6 We have regular review meetings, and we also have the l
I

7 industry advisory committees that Dr. Stahlkopf mentioned a
I

8 few moments ago.
|

9 (Slide.)

10 MR. ROSSIN: There will be a report on this at the

11 NRC Safety Information Meeting. This is part of one of the

!
12 sessions on Wednesday.

!
l

13 DR. SMITH: The last slide represents -- emphasizes i

14 the last important area, and that is transferring the tech-

15 nology that is developed to new hardware. We hope to bridge !
|

I
'

16 the gap to the applications . j
i

17 We have discussed the "on the shelf" concept, and

18 in order to get there, we deal with realistic mockups. We

19 deal with equipment specifications that will be required to do

20 a quality job. We have the procedures and remedies verified ,

21 on actual hardware with the appropriate quality assurance and

22 inspection. That is why we are tying this into ora location.

23 In addition, we feel we will be presenting complete

24 documentation and training people to implement it. They

Ace Federal Reporters, Inc.

25 will be trained under conditions that are prototypic.
!

|
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1 In summary, I think we have a program that is very '

!

2 comprehensive. We feel it addresses the needs of both our

:

3 utility sponsors and it also addresses the needs of our country ,

4 as we forge ahead for providing energy. ,

5 MR. STAHLKOPF: Thank you. I would like to reinforce !

6 what Dick said concerning the seminar that is coming up
i

I |
7' at EPRI. I would strongly suggest that anyone who is

8 interested, please come. It is an open seminar. I will leave

!

9 these brochures at the front of the room for anyone who is |

10 interested.

11 I would suggest that perhaps it might be appropriate

I
12 to have members of this subcommittee, or your con'ultants ;

\
I

|3 as you see proper, attending that seminar.

14 DR. SHEWMON: You have done a good job of staying

15 with your schedule. Let me mess it up, now, for a little bit.

16 It is an impressive program. You have been quite open and
,

I
'

17 frank, and we look forward to staying in touch with it, as

18 we can, with the time available to us.
!

I
19 Let me change the subject tangentially, though, to

i

20 the penultimate paragraph out of the August 16th letter:

21 "The presence of the large multiple cracks at
I
i

?? 22 Duane Arnold in sections of pipe in which no in-service

23 inspection was required points to a need for a comprehensive
1

24 reexamination of all safety-related piping systems for similar
Ace Federal Reporters. Inc.

25 or equivalent design fabrication or construction flaws, as
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|

1 well as the adequacy of the NRC requirements for in-service

2 inspection."

3 Now we will get on to the NRC's view of that this j

!

4 afternoon. I would be some interested in perhaps a comment on
t

5 what the utilities see as their role in this, or what they have !
'
i

6 been doing as a result of Duane Arnold, and perhaps that !

l

|7 could come up in their presentation after a break. I would

8 like to see it at least mentioned in what we do in the rest

9 of the mornil.J. Let's take a 10-minute break.

i

10 (Brief recess.)

11 DR. SHEWMON: Back on the record. Could we begin,

12 please?

13 MR. ROSSIN: This part of the program involves what

14 the utilities are doing. What I would like to do is to

15 introduEe the utility representatives that are here, and make

16 a couple of points about this.

17 We have, as I said, some 29 BWR owners. We have a !
|

18 technical advisory committee in which all of those owners are

19 welcome to participate. Those who haven' t paid their money

20 can participate as observers.

21 One question I didn' t answer before is, what happens

22 to people who don't join? Do they still find out what we

!
23 learn? I think in the real world, yes, they do; but we would

1
24 prefer to have everybody in the fold, of course. Every one of j

Aa FMusl R@oners, lm. .

the people who are here out of this group are spread very thin. I25 I

i334 098
i



98 '
wa-5B

1 A lot of us are involved with line responsibilities ;

!

2 with our own plants, and most of the people here are also kind ,

! l
3' of senior technical people within their companies on metallurgy |

|

4 and materials, nondestructive examination, or plant operations;

I
5 so that their appearance here represents a cut out of the i

f
I6! group, senior members of our group. !

i

7 And I want to point out what they are doing now and |

8 point out that in my opinion, my perscnal opinion, one of the

9 things we do have to contend with is a terrific workload on |
|

|
10 | people in the industry because of the extremely heavy weight ;

11 of the responses that are coming through day after day.

3
12 I don' t argue with the importance of them, but I

|
13 think we have got to realize that our talent resource is

|

14 finite. It is being stretched.

15 Perhaps there is a basic problem. We should have

:

16 two or three times as many talented people in every company,

17 with the years of experience that some of the people in this j
l

18 room have; but the reality is there aren't that many people |
l

19 around. And one of my ground rules in setting up meetings of
i

20 this kind is to try to minimize the amount of time and travel

21 away from the job of people in this room.

22 We have some representatives here. I am going to

23 ask the utility people, when they introduce themselves, to

24 mention the names of the BWRs that they have, and operating
Ace Federal Reportars, Inc.

25 or under construction. |
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1 I think that everybody is familiar with these, but

2 I think it will save some times later on. I will start. I am
!

3 Dave Rossin, Commonwealth Edison. We have the Dresden unitL
,

I

4 and the Quad Cities units in operation, and the LaSalle units

5 under construction. |
!
!

6, I also have respcnsibility as chairman of the techni- |

|

7 cal advisory committee, the owners group, and vice president
i

8 of the Systems and Materials Task Force of the utilities that

9 guide the EPRI programs.
i

10 MR. BATUM: Batum, Southern Company Services. We

11 have the Hatch units for Georgia Power under operation. I am

12 also a member of the BWR owners group task force and the
|

.3 Systems and Materials Subcommittee of EPRI.

14 MR. ROSSIN: I point out that we are having trouble

15 ourselves, as a group, keeping track of the details of all of
|

16 the projects within the EPRI program. We have split ourselves !

i

17 up into three subgroups, to conform to the subgroups that
I
!

18 EPRI people present: the problem of identification, remedy ,

!

19 development, remedy applications, and we set up a fourth one. I
i

20 which is licensing implications. |
i

i

21 MR. BATUM: I am also the vice chairman of the |

22 Steam Generator Owners Group technical advisory committee. ;

I

23 Like he says, we are spread quite thin. |
|

|

24 MR. HOFFMAN: Hoffman, Yankee Atomic, representing |
m-FMusl Reporurs, lm. ;

!.25 Vermont-Yankee.
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1 MR. HANFORD: Hanford, Carolina Power and Light '

2 Company, technical advisor on the BWR owners group and also a |
1

3 member of the EPRI Systems and Materials Task Force. I

t

4 MR. ROSSIN: You have the Brunswick units. I

:

5 MR. HANFORD: I, and II, operational 1974 and 1976. |

1

6 MR. ROSSIN: Ray heads the Remedy Development Sub- |
|

7 group of our owners group.

? 8 MR. SCHNABEL: Schnabel, Public Service Group,

p&acc.
nt. 9 Electric and Gas Company.. We have the two Hope Creek units
age

10 under construction. I am on the BWR technical advisory

11 committee. I am on the Steam Generator Owners Group, also

12 on the Systems and Materials Task Force for EPRI, and currently '

13 I am the chairman of the technical advisory com cittee for the

14 Feedwater Cracking Owners Group, which is a feedwater nozzle

15 cracking mentioned before.

16 MR. ROSSIN: We regarded George as the dean of

17 utility metallurgists. If wa took time to go through all of |

18 this committee work, I don't think we would have time to

19 finish the discussion.

20 MR. RAJARAM: Rajaram; Fitzpatrick plant, BWR

21 group. So far we have had no problems of any cracking indica-

22 tion. There is a bypass on the core spray. ;,_ |__

23 MR. HARRIGAN: Harrigan, the Bailey I plant under

24 construction.
Ace. Federal Reporters, Inc.

25 MR. ZONG: Zong, Philadelphia Electric Company.
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1 Two operating plants. Peach Bottom Unit II under construction; |

? 2 the Limerick units , and a member of the EPRI Systems and ;

p/acc
'

nt. 3 Materials Task Force; chairman of the EPRI subcommittee on

ac
4 nondestructive testing. ;

I
5 MR. PITZEL: Pitzel, Tennessee Valley Authority.

6 We have three units, Browns Ferry, and we have operating ;

!
I

7 units -- We have four units under construction; Hnrtsville,

I

8 two units under construction. !

!

9 I am on the EPRI Pressure Vessel Subcommittee. I j
i
!

10 am also involved with the ASME Section 11 on repair and

11 replacements, in-service inspection pri aarily.

12 MR. DeBARBA: DeBarba, Northeast Utilities,

|

13 Mill Stone; chairman of the problem definition of the BWRs. i

14 MR. ANGLE: Angle, Dairyland Power, chairman of

15 the remedy applications group of the EPRI BWR pipe cracking

16 task force.
I

17 MR. HARRINGTON: Harrington; I am from Iowa Electric

1

18 Light and Power, Duane Arnold. |
|

19 MR. COMPASS (?) : Compass, Northern States Power |
t

20 Company. We have one boiling water reactor at Monticello. {
|

21 I am on the owners group technical committee and the subcom- |
!

22 mittee for application remedies.

23 MR. McLAUGHLIN: McLaughlin, the Tennessee Valley |

24 Authority. Gary has previously covered the units, along with
Ace Federal Reporter <, Inc.

25 the Systems and Materials Task Force, also technical advisory |
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I committee for the BWR owners , oup, serving as a member of the ,

2 remedy applications subgroup.
;

I

3|! MR. TAYLOR: Taylor, Pennsylvania Power and Light ,i

!

!
Company. We have Susquehanna BWR units under construction.4

I i

5! Technical advisory member for the BWR owners group. I am on ,

|
6| the remedy development subcommittee and a member of the EPRI |

| !
i

7 nuclear systems and materials task force and chairman of the |
i

I
8 materials and corrosion subcommittee. ;

!

9. MR. ROSSIN: This took a little extra time. One of -

I

10 the reasons I did this was so that we can address quer,tions

11 to specific representatives here; and if we have questions j
i

12 about other plants and representatives aren't here, then we |

13 can get you the answers.

14 In specific response to the paragraph that you read ;

15 to us just before the break, I think there are some very

16 important lessons here.
,

!

17 One of the things that is important to us is that j
i
'

18 we think the paragraph is one that deserves discussion, and

19 I wish the discussion had taken place before the paragraph !

20 was written.

21 But I think the realities are that this does indicate

22 an ACRS concern. The safe end areas at Duane Arnold reveal !

23 a problem different from the problems that this pipe crack

24 group originally focused on. As such I think it opened up a
Aa. Federal Repoiters, Inc.

25 new area of concern and one that we are dealing with now.
|
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There were inspection requirements for the safe end
1

2 area. The code requirements, as we recall, involved four times ;

3 during the plant life, so that would be a 10-year cycle for |

l'
4 in9pecting those areas.

We are willing to discuss details on this, but I f
5

|

think that you are already fully aware of what happened and what |6
I
I

7 was done. And I think there are a couple of points here:

The crevice corrosion phenomenon which played a part'

s
|

9 in Duane Arnold was extremely important, and it is now one of {

10 the areas of emphasis in our program. The stress rule, if

11 applied to that particular location, gave a very high number,

12 indicating that it should be a target area.
!

13 Most of the utilities represented here that have

14 plants under construction have taken steps with regard to safe

15 ends where the crevice geometry is there. We have replaced
I
i

16 the safe ends in our LaSalle County unit under construction. I

i
i

17 We replaced them all with a newly-designed safe end to elimi- |
|

18 nate the crevice of the kind that we thought was one of the |
|

19 contributors at Duane Arnold. f

20 I think the combination of the work at GE in
|

21 developing their analysis of the crack histories, the stress |

22 rule, and the programs that followed that bear importantly

23 on the factors in this paragraph.

24 We now have target lines and key areas that we feel
Aa FMwal Reporters, f m. |

25 are the ones that deserve the emphasis in inspection. We |
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I
I would like to be able to focus our inspection efforts on the

t

2 radiation exposure that is involved within the areas that are !

3 susceptible . |
t

4 We would like to not only pinpoint new areas where i

5 we see it is necessary, but try and be realistic about the
i
i

6 amount of inspection required in those areas where tne per-
|

7 formance is very good. And maybe the inspection requirements

8 are unduly repetitive; because every bit of manpower involved
!

9 here is critical manpower. !
|

10 I think we have got to look at both sides of the

11 coin on this.

12 I Our program, part of our program, is involved with !

13 developing improved inspection capability and more automated

14 inspection c ' the adaptive learning technique,,

itit .e tors mechanically, automatically,15 the abili' - +-

i

16 so that - L- ns i 't standing there as much as he was !-

|
17 before, a: u estil do have reproducibility of I

!
|
'

18 inspec <>
|

19 I tc i* is crucial, and that is one of our big |
*

|

20 areas of empbe r'.s. We can talk more about the nondestructive i

21 examinat. : , cts that a- underway in the MDE center,

22 too

23 1. ~:ued leak detection you heard a couple of com-

24 m1 en, at. ' it is an area that we feel is extremely impor-
Ace Federet Reporters, Inc.

25 test: Not just leak detection, but leak location
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1 identification, again, an area where manpower irradiation |

2' areas are involved, so there is a tremendous incentive to
;

3 improve this. |

4 But one point to look back at: I think our state of

|
5 knowledge at this point provides continuing reinforcement. |

|

6 We are dealing with a material, stainless steel, which is a |
'

|
7 tough material. We reiterate that this concept of " leak before

8 break" is an important one.

!

9 We don' t take the concept to mean across the board ,

i

i
10 you have nothing to worry about becauce you have leak before

11 break. We do state that the fact that these materials are

12 known to behave in this fashion means that there are things

13 that are important in terms of leak detection. It means we
|

14 can identify a problem area before it becomes a catastrophe.

15 I think it is important for the public to recognize

16 as well us that there is a big difference between an avail- |
!

'
17 ability problem and a catastrophe.

18 ' I personally have had a number of challenges from

19 our critics in my territory who have made speeches and presen-

20 ! tations in which the leak from a cracked pipe, or the detection

21 of a crack, has been put forward as a catastrophe in itself;

22 justification for shutting down every plant in the area, and

23 se on.

24 It is a tough communication job, but I think we have
Au-FWeal Rmorters, lr4. |

!25 to try to do it.
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t

1 Our program also is directed, as you heard, toward
.

2 improved techniques for repairs and in identifying those areas !
!

3 where action should be taken in advance. I mentioned the '

|
4 changing of safe ends. I think we can give you some examples :

I

5 here of efforts taken by the utilities to minimize the proba- '

|

6 bility that the kinds of cracking, not just Duane Arnold !
l

7 phenomena, but the other kinds of cracking are much more |
i

unlikely to occur because of actions that have been taken :o,

|
End 9 at the plants in question. ;

Tp 8 |

10 |
'
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mycBWH I DR. SHEWMON: What is a target line?

2 MR. ROSSIN: I think that originated f rom GE with

3 the report that they produced early af ter the 1975 pipe

4 cracking experience. They identified those lines at which

5 cracking had occurred. They identified the areas where they

o thought cracking was more likely to occur than in other

7 places, and they called those target lines. In fact, GE's

6 service recommendations said that if you were going to take

9 action with regard to minimizing a probability for pipe

10 cracking, the first target lines to do something about are

11 the recirc bypass line and in order of pricrity identified

12 some other target lines.

13 DR. SHEWMON: Okay.

14 MR. BENDER : Is there anything in what you saio

15 that represents something more than is being done by EPRI?

16 MR. ROSSIN: I think so. I'm not sure I

17 understand your question, Mike?

16 MR. BENDER: I am trying to make sure that I

19 comprehend everything tha t is going on. I heard the EPRI

20 program, and I think it is pre tty comprehensive as I

21 interpret it, but there may be some things that the

22 utilities are doing separate f rom the things that EPRI is

23 doing, and I couldn't discern them in that presentation. You

24 probably intended to tell them to vs.

25 MR. ROSSIN: That's why this part of the program.
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nacBWH I Thare are a number of fixes and remedies that were talked

2 about in this program which are really past the research

3 stage. I think both Lou and Joe were pointing ou t that

4 while we are testing a number of these areas, it is in order

5 to determine what the variabilities are in some of the key

6 variables.

7 But we also -- we already have these techniques

8 qualified and being used. The number applies to corrosion

9 resistant cladding and so on.

10 Now various utilities have adopted approaches and

11 are either working with General Electric or other

12 contractors to implement these changes. I think some are

13 dramatic. Maybe I ought to call on somebody just to give

14 you an example. Can I do that?

15 MR. BdNDER: Sure. I am trying to get a be tter

16 f eeling for i t. Let's take Susquehanna as an example.

17 Would you summarize what you have done?

le MR. TAYLOR: We became concerned early on

19 Susquehanna because we were well along in construction when

20 we began to view with some alarm the incident of stress

21 corrosion cracking, and so we had to eff ect certain remedies

22 f or Susquehanna to be able to do them in a timely f ashion so

23 that we didn't have to wait and then rip out extensive sets

24 of piping.

25 So based on literature, research of the data on
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macBWH I stre ss corrosion cracking phenomena, based on the early

2 research done by General Electric Company and by EPRI with

3 which we had become involved in the beginning of 1974, we

4 took an approach to eliminate as much of the high carbon 304

5 material as we po ssible could in a timely f ashion.

6 We had found, upon investigating the chemical

7 analyses in the piping that we had in our pipe, that much of

8 the 304 stainless steel piping had carbon content in the .06

Y to .08 range. We felt that made that piping highly

10 susceptible to the stress corrosion cracking.

Il So we took a phase type of approach. For lines

12 four-inch and smaller, we switched to 304L to get the lower

13 carbon content where it was permissible to do this without

14 impacting on the design stress limits for a stress analysis

15 t ha t had already been run. For the larger materials or

16 greater than four-inch sizes, with the exception of the main

17 recirc headers and riser pipe s, we changed to a carbon

16 limited type 304 material and imposed a .030 carbon limit on

19 the piping we procured to replace the high carbon material

20 originally supplied.

21 We checked to see if this material with the carbon

22 limitation met strength requirements for the design stress

23 analysis and stre ss report. Those were major piping

24 c hange s . As I say, we changed out all except the main

25 recirc headers and riser pipes. We did change out material
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r"cSWH 1 on the recirculation system f our-inch bypass lines. We went

2 to carbon limitad pipe 304

3 DR. SHEWMON: What dees that mean?

4 MR. TAYLOR: It has a supplemental limitation on

5 the carbon .030 maximum.

6 D.!. SHEWMON: It is not L?

7 MR. ROSSIN: Would you explain the c;f f erence?

6 MR. TAYLOR: 304L material has its own

9 specification, has lower permissible design stress since the

10 carbon limit can come down to very low levels.

11 DR. SHEWMON: .03 would normally meet t he L

12 designa tion, woudn't it?

13 MR. TAYLOR : It would f all into the L category but

14 also within the type 304 range as well, and we had physical

15 tests performed to ensure that the carbon limited material

16 met the strength requirements for the 304 grade. Since the

17 stress reports had been prepared on the basis of 304

lb m a t e r i a.' with its allowable strengths, we wanted to be

19 careful not to change the material f rom that basic material

20 specification used in the stre ss report.

21 MR. BENDER : Is .03 the lowest carbon 304 you can

22 get the suppliers to give you nowadays?

23 MR. TAYLOR: You could get lower if you specified

24 it. They woud have to pick and choose a little more

25 carefully to find it at lower levels, but in looking at the
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mac3WH I available data that we nad at hand, recalling now tha t this

2 was the beginning of late 1974 and into 1975, to felt quite

3 comfortable in limiting the carbon content to .03. We felt

4 that the available data showed that the susceptiblity to

5 stre ss corrosion cracking increasec at .05. I think this is

o the limit the Swedes havr: imposed upon their nuclear grade

7 material for their BWR pl an ts.

8 For a little added margin of insurance, we

9 specified .030. This seemed a reascnable limitation. It

10 also allows us to meet the strengths of the type 304.

11 MR. BENDER: I heard a target 'evel of .02..

12 MR. TAYLOR: That is with the new nuclear grades

13 with the ni trogen enhancement.

14 MR. BENDER: I am trying to get some feeling for

15 the relationship between that target material that OE thinks

lo t hey .ought to be using and what you are able to get right

17 now in a hurry. Is there any way of trying to correlate how

18 much better the .02 stuff is going to be than the .03 tnat

19 you could buy commercially?

20 MR. TAYLOR: You have to keep in mind now tha t the

21 new material for which the specifications have been

22 developed is different in a number of aspects. It has the

23 .02 max carbon level and also has nitrogen enhancement. I

24 think there are some other controls that have been invoked

25 f or that material which were not commonly applied to the
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mocBWH I 304, 304L materials at the time to which I am referring,

2 '75 '76.

3 I think we have learned a lot of things about

4 materials, control of tramp elements, grain size

5 determinations, a number of things. If we were starting

6 new with a BdR de sign now, I suspect we would look very

7 f avorably on these nuclear grade materials with a lot closer

8 material controls. Our attempt here was to do what appeared

9 prudent. It was well based on classical litera ture in
~

10 stress corrosion cracking and our understanding of the

11 phenomena, the available da ta to us in 1975 and 1976.

12 I mignt point out that despi te some dire

13 predictions that this will be difficult material to obtain,

14 we were able to obtain very readily and quickly the 304

15 material with tne .030 max carbon. We paid no premium in

lo price over the garden variety 304 material, and we could

17 probably do that again. I don't think one would have tha t

to much difficulty in ge tting that material with that carbon

19 limit.

20 DR. SHEWMON: If there is more AOD ca pacity, I am

21 sure it will get -- I don' t know, in '74 it may have been

22 harder, but I think it will continue to be easier.

23 MR. ROSSIN: Our experience ha s b een tha t the

24 inspection costs are contributing substantially, the quality

25 control and inspection costs, to the price -- not
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mgcBWH I substantially but visible, for nuclear grade.

2 DR. SHEWMON: Tha t is se para te f rom just the

3 carbon content?

4 MR. BdNDER: The material properties.

5 MR. TAY LOR: We also had this material f urnished

6 in an annealed quench conoition. We had the ASTME

7 sensitization te st performed on the material purc hased as

8 replacement. Other of the key lines, then, instrument ,

9 tubing, I guess I had that on the four-inch inf erentially,

10 but on the smaller sizes, we changed to 304L. 'We early made

11 the CRD return line, we cut off and capped that return line

12 to the vessel.

13 Subsequently, then, on the recirc riser pipe, we

14 had already installed them on the first unit. We caught

15 Unit-2 before they were installed. We sent them out to be

16 corrosion resistant clad on the upper and lower ends, had

17 them solution annealed and quenched and sent back into the

16 plant. And then in response to the problems at Duane Arnold

19 with their Inconel saf e-ends, we took a look at the designs

20 we had, and while we didn't have as sharp a crevice as they

21 did at Duane Arnold, we did have a crevice.

22 Because of the known susceptibility of Inconel to

23 crevice corrosion, we went back to General Electric and

24 procured 316L saf e-ends of a modified design, the so-called

25 tuning f ork, which gives a knick rather than a crevice. The
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mgcBWH I attachment weld f or the thermal sleeve is on an extended

2 clad, so that weld is off of the pressure boundary of the

3 safe-end. So we have riser pipes that are solution annealed

4 quenched corrosion resistant clad on the upper and lower

5 ends, and replaced the saf e-ends with 316L with the tuning

6 fork design.

7 We have decided to use the mechanical deaeration

8 system for possible mitigating eff ects in reducing

Y susceptibility to stress corrosion cracking. We think the

10 deaeration system is attractive for reduction of general

11 corrosion of ferritic materials.

12 DR. SHEWMON: Do you think it will reduce crud

13 buildup?

14 MR. TAYLOR: I think personally it will. Reduction

15 of oxygen, I think, is one step toward reducing general

lo sorrosion and crud buildup as well. We like the idea.

17 I suppose if we were going back in time again, my

16 background is in fossil plant design, and I would have loved

19 to have seen a deaerating f eedwater heater in that cycle. I

20 would push hard for one now. Tha t is beyond the realm of

21 f easibility for Susquehanna, so we are doing what we think

22 is the next best thing, and that is adding vacuum

23 deaeration.

24 The last thing I would like to mention, Karl or

25 Dave mentioned there are a couple of utilities pursuing the
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macBWH I induc tive heating stress improvement. We have had people

2 f rom Japan about a year ago with some other utility

3 representatives just recently in the past two weeks, and we

4 and our architect engineer have had representatives

5 discussing with IHI details that will hoprfully lead to

6 perf ormance IHSI of the main recirc piping, which we did not

7 modify because at the point in time we found ourselves, we

6 began to understand this phenomena.

9 We would like to do that. We would also, I think,

10 at this time plan to look a t some of the other lines to see

11 whether there are some candida te welds even in the modified

12 materials which might benefit f rom IHSI for reduction of

13 residual stresses where we would possible be doing some

14 screening of these candidate welds by the EPR sensitization

15 testing as well.

16 That is a rather lengthy capsule view of what we

17 are doing at Susquehanna. If there are any questions, I

18 would try to answer them.

19 MR. BENDER: What have you done about enhaacing

20 t he inspection?

21 MR. TAYLOR: We are looking at a number of things,

22 and we are following very closely the developments that are

23 being effected through EPRI -- the improved transducers to

24 get better discrimination of fle',. We are looking at the

25 adaptive learning network f or wha t benefits it will get us
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mgcBWH I in characterizing and sorting out real signals f rom

2 geome tric reflectors. I think we are looking at an enhanced

3 inspection, and we are quite interested in the developments

4 that are taking place tha t will give us reliable in-service,

5 particularly in the ability to interpret what we really have

6 when we get some kinds of indications that are anomalies.

7 MR. BENDER: Are you trying to orient the

8 frequency of inspection to where the high stress areas are,

9 where the wear and crevice corrosion might be a problem,

10 rather than making stagnant water streams, things of that

il sort?

12 MR. TAYLOR: I have not been directly involved in

13 the development of that prograra, but I have had some in pu ts

14 with it and discussion with other people who are working

15 with the ISI program. We recognize what are the target or

16 candidate lines. I mentioned earlier that we are one of the

17 plants who are retaining the recirc system bypa ss lines. We

16 have gone to a modified material, but those will be lines

19 that we would expect to examine fairly frequently as

20 possibly as early warning lines. We think they have some

21 benefits operationally, at least in our view.

22 We also think they provide readily accessible

23 lines to examine to see whether we have some incipient

24 problems with these modified materials. We would expect to

25 look at those f requently ra ther closely.
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mgcSWH I DR. SHEWMON: In a different vein, it was my

2 impression that the particular crevice area in Duane Arnold

3 was not one that woula be inspected, because it was not _

4 throughwall weld. When you were starting your presentation,

5 you said something about inspection every ten years.

6 MR. ROSSIN: I am speaking secondhand.

7 MR. HARRINGTON: That would not have been

e required.

Y DR. SHEWMON: Fine.

10 MR. TAYLOR: The welds that were inspected were

11 the saf e-end to the nozzle and the saf e-end to the extension

12 to the risers?

13 MR. HARRINGTON: Do you wan t to look a t it?

14 MR. TAYLOR: If there is an interes t.

15 (Slide.)

16 MR. ROSSIN: I think it is importan t to identify

17 w hy . Ken, you mentioned that there was a reason why that

18 weld wasn't inspe c ted bef ore. I think the question of what

19 kind of inspection plans there are f or that in the future is

20 pertinent here.

21 MR. TAYLOR: This weld, which is the safe-end of

22 the nozzle, is one that is included in the ISI program.

23 Also, the weld from the safe-end to the saf e-end extension,

24 which then ultimately is welded to the riser pipe. The

25 weld, when the problem occurred, was the weld here for the
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macBWH I attachment to the thermal s1 1ve to the safe-end. If

2 anthing, I suppose, this thing moderates that real crevice

3 geome try, doe sn't it Ken?

4 That crevice is probably a little sharper than

5 this diagram would tend to indica te. It is a long, ceep

6 crevice. By the time the geometry changes here and then

7 back to the root of the weld, it is a rather long and very

6 close crevice.

9 MR. STAHLKOPF It is impor tant to point out that

10 with the Duane Arnold cracking -- that i s tha t i t i s a plan t

!! specific ty pe of de sign. As I understand, there is only one

12 other plant that has even a modification of this particular

13 ty pe of Inconel safe-end. You really need to keep the Duane

14 Arnold instance in the context of a plant specific happening

15 rather than the more generically based intergranualar stres

16 corfo'sion cracking of 304 in boiling water reactors that we

17 have been talking about today.

18 DR. SHEWMON: The problem that always comes up,

19 though, is whether you are in a classical bathtub curve, and

20 since we know about that one, we are that much smarter, and

21 everything is be tter. But since we weren't bright enough to

22 see that one, we are being too fat and happy and assuming

23 t ha t there aren't any others.

24 Now the other one , as I understand it, is at

25 Brunswick, which must be one of the best inspected joints
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macBWH I around these days.

2 MR. TAYLOR: This is Brunswick that is shown here.

3 DR. SHEWMON: I see.

4 MR. ROSSIN: Doe s Ray want to add anything?

5 MR. HANFORD: We have it under the inspection

o program ., It has been inspected at every ref ueling outage.

7 We nave it coming up for another inspection next year. So

8 far we see no significant indications and no changes in the

y past inspections we have already done. We are following it,

10 and we have contingency plans to replace it with other

11 materials if it shows some kind of indication.

12 MR. BENDER: I recently saw some kind of document

13 in the NRC literature about the water chemistry problems at

14 Brunswick. Do they have any influence on this problem here?

15 MR. HANFORD: I am not qualified to address that

16 part of it. I really don't know.

17 Ed. SHEWMON: There is a hand in the back.

18 MR. PITZEL: How is that weld being inspected?

19 Which weld are you talking about? Are you talking about the

20 thermal sleeve weld?

21 MR. HANFORD: The thermal sleeve weld, I am -- it

22 is by ultrasonic, and we are also doing some radiography

23 inspection.

24 MR. ROSSIN: One example of something we did no t

25 so long ago with regard to this induction heat sink
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r ;BWH I technique, three members of -- three representatives of the

2 utilities went to Japan to wa tch them do the job on one of

3 the Japanese reactors that was already constructed. Ray

4 Hanford was a part of a delegation, and a man from

5 Mr. Taylor's company, a representative f rom Commonwealth

o Eoison. They came back with a report, and among the things

7 that we are in the process of doing is trying to see thst

6 this particular technique, for those that want to use it,
Y becomes a qualified technique and is acce ptable to NRC.

_

10 I t really hasn't reached that stage in the United

.11 States yet, even though the Japanese have used it on a

12 number of there plants. One of the projects under " Remedy

13 Applications" is to qualify that technique , or to ge t the
14 research done so that the f ull Committee can accept it and

15 NRC can accept it. The research project doesn't get the

16 a cce ptance ; the research project is targeted to g e t the data

17 base to make sure that we have the data necessary so that

18 our code case can be taken.

19 DR. SHEWMON: I gue ss the thing that is kicking

20 around in the back of my mind is what you do is to call up

21 what you feel is the best practice which is coming in, and

22 the NRC's job is to see tha t the worst practice isn't going

23 to get us in serious trouble.

24 MR. ROSSIN: I wish it were that simple, Paul.

25 DR. SHEWMON: So do I. I think the other sort of

~
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mqcBrlH I a tning, though, is tha t you are talking about one end of

2 the spectrum, and it is the other end of the spectrum which

3 rises up and bites us.

4
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* 1 The question turning over in my mind is how, by

2 asking this question, ask about the other end of the spectrum.

3 And maybe we get into that this afternoon. And if you -- there

4 are a certain number of these good examples of the sort you are

5 talking about. Then that would be a strong positive influence.

6 MR. ROSSIN: You see, there is a gate here which

7 says that a technique may be developed and a company may want

8 to do it, but they can't do it unless NRC is satisfied that it

9 can be done. So it isn't just pick the best thing and go do

10 it. It is find out what is good, not necessarily the best, but

11 acceptable, and make sure it's acceptable and prudent under

12 the circumstances. And then try to make sure you are going to

13- be permitted to do it. In some cases, I think we ought to be

14 looking for some kind of credit for doit.g something prudent,

15 which will perhaps reduce in-service inspection or something

16 else later on.

17 Let me give you an example of diversity. The

18 original cracks were found in the four-inch recirc bypass lines.

19 At Commonwealth Edison, we made an evaluation and ended up

20 with diversification within the company. Quad Cities, the

21 lines have been cut off and capped. At Dresden the lines were

22 replaced with carbon-304. The bypass lines are there.

23 We feel there is no compromise on safety with these

24 two approaches. Each of the superintendents of those stations
Ace-Federal Reporters, Inc.

25 made a convincing case as to why his approach was justifiable,
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I both of them safe, and we elected to do different things at the
1

2 two plants. Now we are ready, if we have any cracking detected

3 at Dresden, we will eliminate the lines. But we would like to

4 keep the lines as long as we think they are now welded in safely

5 with a good quality of material. There may be some operational

6 advantage of having ther there over a period of time.

7 It is your ball again.

8 MR, BENDER: Dave, let me pursue. Having listened

9 to Susquehanna's story, I was rather impressed by the fact

10 that they are going ahead and trying to use technology, new

II technology, wherever they can. And I suspect the judgments

12 are well-founded.

13 If I were to ask the other u tility organizations how

I# they are progressing along these lines, what kind of answers

15 would I get?

16 MR. ROSSIN: Let's try it. Who do you want to hear

I7 from?

IO MR. BENDER: Well, let's try TVA, since they are

I9 about in the same boat as Susquehanna. Are ' hey doing the same

20 thing?

2I MR. MAC LAUGHLIN: TVA.

22 TVA is located in Mike Bender's home town. That

23 is why he is interested in TVA.

24 (Laughter.)
co Federal Reporters, Inc.
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1 or ' 73, when the first problem was identified, our vessels

!2 were under fabrication. At that time we chose to cut those

3 safe ends off and replace them, with the e::ception of one

I
4 vessel, which has two sensitized safe ends, but they are clad

5 both on the OD and the IP. We have removed the bypass lines

6 on all three operating units at Browns Ferry. We are replacing

7 the core spray lines with carbon steel on a schedule basis.

8 To date Unit 2 has been changed and Unit 3 is presently

9 refueling and is changing them, and Unit 1 is scheduled to be

10 changed out with the refueling outage coming up in January.

11 We have, as a result of the Duane Arnold -- we have

12 inspected our safe ends to thermal sleeve attachment welds.

13 ours are slightly different than design in the Duane Arnold.

14 We have very little, if any, crevice in our design. Howe'ver,

15 we are inspecting it. We have inspected 100 percent on

16 Unit 1, 100 percent on Unit 3, 50 percent on Unit 2, and have ,

17 found no indications.

18 We have rerouted our CRD return line, capped the

19 CRD nozzle, and we are presently under contract with GE, which

20 should be terminated shortly, for the stress rule in-depth

21 calculations to indicate those areas where we should put more

22 emphasis stress-wise.

23 Going from the operating units, then, to the four

24 units at Hartsville and the two units at Phipps Bend, we have
Acs Federal Reporters, Inc.
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1 304 stainless steel in lieu of the new nuclear grade, either

2 304 or 316. It was whichever material would be available.

3 So we would come in with the new material, and if I am not

4 mistaken -- our design man can clarify this -- I think all

5 stainless steel lines within the plants will also be of the

6 nuclear grade 304 or 316.

7 I think TVA has also responded to this problem in

8 those areas where we know there are fixes or fixes that would

9 improve the operation of the plants.

10 MR. ROSSIN: This brings to mind another example.

11 I mentioned the trip to Japan by some people to examine at
I

12 first-hand what the Japanese are doing on the induction heat

13 sink welding. Les Byrd from Commonwealth Edison was with

14 Ray Hanford. We went back and looked at the situation for

15 LaSalle County and said, should we try to get to go in and do

16 IHSI before we start up LaSalle. And we made a study on that

17 and came to the conclusion that we think, with what we have

18 done, LaSalle is in good shape.

19 One of the reasons that we decided we didn't have

20 to be the first to try it, along with everything else, was

21 that the Japanese have done this on operating plants, on

22 plants that have operated. And it we feel after a few years,

23 after LaSalle finally operates, that there is benefit to be

24 gained by IHSI, doing it to a plant that is already built and
co Federal Reporters, Inc.

25 in operation, the option will be available by that time. It
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1 will already have been demonstrated and we'll be able to

2 buy technology that is proven and available. Our judgment was

3 to wait on LaSalle.

4 MR. BENDER: Dave, you made a point earlier that, I

5 believe, the leak before break criterion is still something you want

6 to depend on, but not wholly. To what degree are we depending
i

7 on the leak before break as an inspection tool, and how much

8 do we have to depend on it?

9 MR. ROSSIN: 'I think it is more than an inspection

10 tool. I think it is part of the question of whether w e are

11 dealing with a safety prob'em or availability problem, just

12 what we are looking at. What we are trying to do is make sure

13 we have, in the first place, the quality of materials and

14 quality of welding, so that the li.kelihood of the cracking is

15 reduced.

16 Second, NDE methods and in-service inspection to try

17 to find cracks before they grow significantly.

e

18 Leak before break is next in line. The idea of I

I

19 finding a leak and if there is a leak to be sure to find it,

20 identify it and take action at that time -- it seems to me the

21 key ic whether or not you have a tough material. It is almost

22 the same argument as you have with the pressure vessel. You

23 have got to have a tough pressure vessel. If you have a tough

24 pressure vessel material, that has certain implications. If
Ace-Federal Reporters, Inc.
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1 different.

O
2 I think we do have tough materials in these piping

3 systems. They can tolerate a leak without a catastrophic |

4 break being the next step, which gives us the opportunity to

5 detect it.

6 The whole idea is you don't want to just go happily

7 along and say, we aren't going to do anything, because if it

8 leaks then we will fix it. That attitude we just don't have.

9 MR. BENDER: I am reminded of the fact that there are

10 some people that are concerned that we may have a a crack in a

11 state of development, but not through, and it may break through

12 as a result of some kind of loading than we hadn't originally

13 expected before the next in-service inspection. And there are

14 people that think that cracks that stcrt that way may propagate

' .i fairly fast. I wonder how much attention is being given to

16 that.

17 MR. STAHLKOPF: I think we can answer that by saying

18 that, from looking at the large line data -- and I chink

19 Robin presented it earlier today -- we feel that the chance --

20 because of the compressive stresses from welding of your large

21 lines, we feel that the propagation of a stress corrosion crack

22 rapidly into compressive stresses, where you are well below

23 the K1 SCC of the material, is extremely unlikely; whereas it

24 is not necessarily true for the smaller lines.
co FedW Reporters, Inc.
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I and experimental look at questions of mouth opening area under

2 a variety of loadings for 304 stainless steel in a variety of

3 crack configurations. Certainly our first look at it from

# static as opposed to dynamic loading cases leads us to believe

5 that it is extremely unlikely that we will get very large mo'tth

6 opening areas with throughwall cracks, certainly under the

7 static conditions, and probably not under the dynamic conditions ,

8 because the plastic hinge will form at the bottom and pu get

9 a certain amount of yawning.

10 That is our best estimate of it right now. We are

11
proceeding with an experimental program at both GE and Battelle

12 Columbus Laboratories to confirm our preliminary findings.

13 I don't know if that answers the question.

MR. BENDER: I think that is a good start. I think

I$ that is the kind of thing we ought to be thinking about. I

16 didn't invent the question and I am not necessarily a proponent

I7 of it being a problem. But nevertheless, it is one that hangs

18 around, still.

19 MR. STAHLKOPF: We feel very strongly that leak

20 before break needs to be demonstrated with a variety of pipe

21 sizes and crack configurations. We are proceeding ~to not

22 only theoretically treat this, but experimentally treat it,

23 sc that we can let the doubting Thomases put their fingers in

the wounds, so to speak.
%-Federal Reporters, Inc.
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DR. CORTEN: Are you anticipating problems with
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I the dynamic as opposed to the static?

2 MR. STAHLKOPF: No. We feel in the dynamic case

3 we will simply be dealing with the formation of a plastic hinge

4 and a certain amount of yawning of pipe. We do not anticipate

5 a problem at this time.

6 MR. ROSSIN: Are you suggesting that is an area that

7 we ought to look into as possible research areas?

8 MR. BENDER: I think you need to put the question to

9 bed. It hasn't been put to bed yet. Whether it is done by

10 research or analysis or some combination, I don't know.

II DR. SHEWMON: Let me clarify one point. You started

12 this with a discussion, a question about leak before break as

13 an inspection technique.

Id MR. BENDER: It is a rather complicated logic.

15 DR. SHEWMON: I am concerned about your chiding

16 people, in spite of their inspection technique, how mar.y leaks i

|

17 they find, when they indeed dribble out on somebody, or whether

18 you are concerned about whether indeed it would be a stable

l9 small crack.

20 MR. BENDER: I will start back at the beginning.

21 There is the potential for stress corrosion cracking to

22 I think the experience at Duane Arnold says it couldoccur.

23 go a long time before you found it. As a matter of fact, I

24
_

guess there it could have been found by the leak before break
co Federal Reporters, Inc.
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1 MR. ROSSIN: It was.

2 MR. BENDER: We were comfortable with that answer,
|
,

3 at least some people were.

4 MR. ROSSIN: It is a fact.

5 MR. BENDER: However, if those cracks had been there

6 and you hadn't found it by that leak before break approach, and

7 if some type of dynamic loading had occurred -- and I am not

8 sure what they are, nor do I necessarily think that there are

9 any that are a problem, then there is the question about whether

10 that could have propagated into a serious opening in the

11 system and held if the crack had propagated when it started.

12 That is a question that has been raised by a number of people,

13 and I think it needs to be answered in some form.

14 MR. STAHLKOPF: Just to recapsulize what I have said,

15 we agree with you that this question needs to be put to bed,

16 and that is why we are not only going to go through detailed

17 theoretical analysis of both the static and dynamic cases, but

18 will actually be doing some large-scale pipe testing, which

19 we hope can sufficiently answer these questions.

20 MR. ROSSIN: We have some system work going on in

21 other EFRI programs on dynamic loadings, pipe whip, water hamrer,

22 and so forth. I think one of the questions is to identify the

23 kinds of stresses that wa are talking about and see whether

24 there is something that can be looked at in a step-wise logical
co Federal Reporters, Inc.
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1 addressing before.

2 Let me be specific. We have looked to some extent

3 at the kinds of loadings you can get from seismic events and |
1

4 from postulated shock waves, steam and water hammers. When you

5 look at the kinds of loadings you get, you don't get catastrophic

6 breaking if you have got this kind of configuration. Even with

7 relatively standard stress analysis, 1 think it is important,

8 if people are of the opinion that this is something which

9 definitely goes from this point to this point to a catastrophe,

10 that we get some quantitative measure of tris.

11 We don't believe that the numbers really imply that.

12 It is something we are looking at. The theoretical work is the

I
13 first, the analytical work. We really don't have evidence |

|

14 that these kinds of loadings are going to cause the kind of

15 breaks that we talk about in these materials.

16 MR. BENDER: I imagine Herb Corten agrees with you, ,

17 but I imagine I can find a few people on the staff that don't.

18 MR. ROSSIN: I think it is important to explore this

19 further. I think we ought to be apprised of the feelings of

20 members of the staff to see if a formal research project --

21 as 1 said before you came in, Mike, one of the things we have

22 here is a program with an Advisory Committee that can ' cut off

23 a research program, start a new one, whenever we feel like it.

24 We have got the funds and the program to do this, and if this
Ace-Federal Reporters, Inc. |
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1 and see if we can solve it.

2 MR. BENDER: ''m not trying to set priorities. I

3 raised the question because we need to discuss this kind of

4 thing.

5 MR. 'tOSSIN: We need your input for setting priorities.

6 There is a message here we want to take into account.

7 DR. SHEWMON: Let me follow up on that. Vance,

8 would you comment on what you feel is the state of communica-

9 tions of the staff's concerns with this group, and to what

10 extent you have been involved with that kind of a dialogue?

II MR. VOONAN: I feel that the staff's communication

12 with the groups are pretty good. Warren Hazelton has been

13 in close communication with a lot of the EPRI people, finding

I4 ' out what is going on. Both Dr. Weeks and Frank Almeter from

15 my staff have been talking to various EPRI people. I personally

16 hava talked tc Mr. Gridley from GE on a number of cases about

17 this.

18 When Duane Arnold first came about, one of the first

19 things we did do was take a look at the break, and we saw in

20 there the worst crack, and applied various loads, both normal

21 and accident loads, to see if we could theoretically postulate

22 rupture to pipe. From our analysis, we could not. We said --

23 there were some classic cases where pipe whip would withstand,

24 like given the seismic load. That gave us some comfort and
co Federal Reporters, Inc.

25 the feeling on what we were doing as far ar Brunswick and our
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I ability to detect cracking in this particular area of j

|

2 Brunswick, because it is difficult to look at an area.

3 The in-service inspection programs that have been .

|
4 implemented on Duane Arnold and Brunswick, and I think the !

5 better techniques used, gives us comfort that if the crack

6 develops, we will capture it at an early stage.

7 DR. SHEWMON: We will change the subject. One of |
6

8 the other ways, as has been alluded to here, is increasing --

9 I would like to talk about exposure to personnel, something

10 you alluded to, instead of better materials. Could you say

II a little bit aboat what program -- or am I talking to the

12 right group? -- about what happens there with regard to getting

13 the source term down as distinct from better widgets, so that

14 the guy doesn't have to stand around and wave it so long?

15 MR. ROSSIN: One of the major EPRI utility efforts

16 is decontamination of Dresden 1, and while it isn't in the BWR

17 pipe crack area, a number of the people here are far,11iar with

18 what is going on. And of course, there is widespread utility

I9 interest in the results and what we are able to find.

20 It is very clear -- Joe Danko could add from his

*21 recent discussions with Europe -- that there are some substan-

22 tial advantages, if you are going into the repair program, to

23 possibly even decontaminate a local area, and this in gaing to

24 be important if you have repairs to plants that have been in
Ace-Federal Reporters, Inc.
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I has gone on in all kinds of processing facilities and Navy

2 programs and other places, and the technique is useable. We

3 just have to enlarge our experience base.

4 DR. SHEWMON: Do you feel that on Dresden 1 the

5 critical path is in your shop or in the NRC shop at this point?

6 MR. ROSSIN: Dresden l?

7 DR. SHEWMON: Yes, in that decontamination. That

8 has slipped several times.

9 MR. ROSSIN: Those are the problems of getting a

10 job done. I don't think it is.a regulatory problem. We are

II having the usual problems with project schedules. We are not

12 immune to those.

13 MR. VOONAN: Later in our discussions, we talk about

Id the staff presentation -- Ron Gamble from DSS will be talking

15 about what we are doing in the area of piping and what type

16 of research we are proposing.

I7 DR. SHEWMON: Let me come back to an earlier questiori.
I

18 You said that Warren talks regularly to these people, which I

can believe, and that keeps your part of the forest informed.

20 To what extent do you feel he has an appropriate sense of

21 responsibility about representing Jim Knight's people or indeed

22 the NRC? Are they going to be blind-sided some day because

23e-10 they didn't talk to somebody else?

24
co Federal Reporters, Inc.
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jlBWH I MR. N00NAda Ron Gamole, who us ed to be a member

2 of our staff is not part of Jim Knight's staf f over at

3 Materials. We are casically in daily commmunication on

4 various proolems, and also with Joe Collins from I12 and

5 Muscara from Research.

6 de do talk ouite a bit. There might ce times when

i we f ail to mention it immediate, bu t that is becuase they

8 are pressurized, not necessarily because of -- not oecause

> we haven't told him. We do tell them.

13 DR. SHEAMON: There is a cifference between taking

11 care of one's own responsibility or interests and f eeling a

12 responsibility to represent an organization.

13 MR. HAZLEf0N: The other thing I might mention is

14 that a lot of our contact in the past, once every six months

15 or so, has oeen with General Electric, where they have given

13 us essentially one-day or two-day seminars on all of the

il things that they were doing, including the stuff they were

13 doing for EPRI. Whenever those seminars ;ome up, the

11 representation is intended to cover e verybody, DSS, 00R,

23 RES, I&E.

21 Sometimes the meeting comes up and somebody can't

22 make it, but the intention is that we have the relevant

23 repra sentation from all of the NRC at these meetings. There

24 have been f ewer of those several-day seminars given oy

23 EPRI. I am happy to see one coming up. But, again, we
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jlBWH I woula -- our general a ttitude in this area has been, " Hey,

2 the appropriate people at the working level in each of the

3 divisions of NRC should oe there. We talk together."

4 Really, we ao.

a Md. BENDER: Is there a position paper on this

5 that says hare is wnere we think the answers are? And is it

signed off oy Knight and his people?s

3 MR. NOONAN: Speaking of position paper, I am not

> sure we nav? what we call a DSS, DDR memorandum system that

10 is working --

11 MR. BENDER: There is a task action plan in this

il area.

13 MR. NOONAN: Thers is information f eedback, and

14 the rs is what we call an experience, operating experience

15 f eedoack. Under the information f eedback, it is just that.

16 It is information fed through officially so that it gets to

1/ the appropriate people, the appropriate management people.

13 On the operating feedback, again, it is a piece of

19 paper that is sent through, but it requires some action on

l's part to say what action it would take. And there is2J c

21 f eedback the other way also -- that is, systems and

22 ope ra tion s .

23 DR. SHEWMON: I think we will adjourn for lunch

24 unless someone has some more pressing business.

25 MR. ROSSIN: We appreciate it, Paul. Thank you
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jlBWH I very much.

2 Del . SHEWMON: Thank you.

3 (anereupon, at 12:29 p.m., the hearing was

4 adjournea, to reconvene at I:30 p.m., this same day. )

5
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jlRWH I AFTERN(X)N SESSIOil

2 (1830 p.m.)

3 D.4 . SHEWMON: If I can find my agenda here, I will

tell you wno is next.-'

5 Tnis af ternoon we saif t tangentally, or slightly,

a to ganeric matters.

s And let me talk to the front table here in

3 Executive Session. Mr. Ign3 is concerned aoout whether or

9 not we have covered item D, as in dog, in that agenda.

10 Does anyone where have anything to do on program

11 oojectives end feedback to say to the utilities before we go

12 on?

13 (do resconse.)

14 All right. Good.

13 Then we will go on to the presentation from the

13 staff.

1. Vince.

18 MR. N00NA.N: Good af ternoon, gentlemen.

19 .Ay name is Vincent Noonan, of the Engineering

23 Branch of the Division of Operating Reactors.

21 foday we will tal'< about the generic matters

22 concerning pipe breaks. I will have my staf f -- in f act,

23 there are aoout 10 people here f rom 00R and OSS, comoineJ,

24 to nddress various matters, to field questions as required

25 f rom either the commi ttee or f rom the floor.
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jlSMH I Mr. Hazleton will oe the first soea ke r, tal king

2 aoout status of PdR and BWR pipe cracksi to oe followed oy

3 Dr. Cheng and Ron Gamble from DPo.

4 .h will also get into some proolems that we had

5 recently on f'4I, corated pipeliness and finally, on the

a feedwater pipe crack problems.

I Dr. Jonn deeks ano Dr. Almeter, from my sta ff,

3 will talk aoout tne technical specification on water

9 chemistry, and of the final interest -- I wasn't quite sure

10 -- I do have Jack Strosnider here from staff to giv? us a

11 runcown on the latest steam generator problems, bo tn in

12 foreign reactors and the latest one at Prairie Island and

13 frojan, resulting from cracking in the pipes.

14 A couple of questions -- I would like to refer to

15 a handout that we have on feedwater pipe cracking, and I

16 a pologize -- it is not a viewgraph, because it was made up

ia to oe part of a report, and it is in very fine print. 43

IS didn't think it would come out very well on a viewgraph. It

11 does list all of the PWR pipe-cracking proolems we have oeen

20 having in tne f eedwater lines.

21 Ine only thing -- Mr. Hazleton will be addre.<cing

22 this generically and talking about all this -- the only

23 thing I want to oring up is on Mill Stone.

24 In August, Mill Stone reported a series of cra;ks

25 to us in their feedwater lines. They told us the cracks
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jl B.VH I wer3 aoout approximately from 60 to 90 mills, and some

2 extanding comolet31y, 360 degrees circumf erentially eitnar

3 on tne safe end side or on the pipe side of the transition

4 section of the weld.

o All of these cracts appear to be well awa/ from

o the neat-af f ected zone of the weld, out they are in an area

where they nave some strass concentration points.,

3 In August, we let the utility go oeck to power,

9 because in order to make the repair f or this particular

10 utility, it requires us to chip into the shield wall. It is

11 aoout five t ee t thick.

12 We asked them to go back to power until tne end of

13 Octooer, in that period of time to do two things: Ju mcar

14 one, come up with a program on how they would make a repair

15 if a repair would be requiredt and, secondly, to do an

16 insp3ction at this outage or this shutdown to see whether or

17 not the crac k is growing.

18 My main concern was in the shield wall since it

19 does require shipping a f air amount of concrete. I didn't

20 think that problem was thought out too well.

21 We did do what we call a fracture mechanics

22 analysis on the crack, and we felt it was safe to operata

23 the plant until the end of October. The plant did shut down

24 on the 31 st.

20 They went in, and when you see under inspec tion
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jlBdH I results, we were going to reexamine. In the data we hava

2 cack from m/ consultant this morning, it said the

3 reexamination showed that, number one, we either missed the

4 cracks in the original inspection, or that cracks have grown

5 to such a depth that we no longer f eel comfortaole to allow

5 that plant to continue operating without replacement of

I pipas.

3 Mt 11 Stone 21 the position taken by the sta ff on

9 Mill Stone 2 is that they will procably go in and chip

10 concrete and replace the pipe. This has not oeen taken all

11 the way to our management, to Darrell Eisenhut. I tried to

12 contact him this morning, and he is a t NDS. But Bob

13 fedesco, his deputy, is aware.

14 Tne second item I would like to talk aoout very

15 briefly is on the stress rule index produced by GE on BWR

15 plants, de have what the staff considers a topical report,

Ie submi tted by General Electric -- I forget, aoout a year ago?

18 Ma have now prepared a list of que stions of

19 approximately three pages. The questions have oeen

20 generated and will ce coordinated through Ron Gamble. I

21 don't think Ron has s een them, but they will be coordinated

22 tnrough him at this point in time. It is our intention to

23 release these questions, whatever comments Ron wou1J have

24 f rom DSS to GE, and then request a meeting on the NEDO

23 report to go to a full discussion of the stress ruia ind3x.
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j l B'MH I I expect tnat to be done sometime this week, assuming we can

2 get 3verything out this wee.<.

3 MR. BENDER: Are the questions of a nature to cast

4 douots on the credioility of the GE approacn?

5 'G . N 00NN4 : I wouldn' t say cast doubts; concern

a T.ayce , not not necessarily doubts.

I think the questions, as I read tnem -- and I<

3 read them Fridas af ternoon -- it seamed to me that all of
9 the questions could oe addressedi whether they could be

13 dddr9ssed sa tisf actorily or not, I don't know. But they do

!! raise a numoer of staff con: erns regarding the stress rule

12 indax.

13 Ine last think I would like to bring before I let

14 Mr. Hazleton take over is on tha PdR pipe cracking. Again,

is we are looking at things that are called reportable

16 i nai c at io ns , what this means in terms of -- particularly o1

1/ UT, what this means has cost has caused us some concern.

13 Rememoer, on Duana Arnold we had very few

11 reportaole indications on all of the nozzles. It turnea out

2J that there were quite a few indications on second look and

21 using better techniques by 'Mr. Lamcerg and his team, that

22 the indications oecame quite obvious, and they would hava

23 been called cracks had we used the proper criteria.

24 de are concerned with what criteria we are using

25 in reporting UT indications. And the list that you see on
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jlS/lH 1 the ?dR f eedwa ter pioing, IaE is now taking action to go

2 cact and look at tnose plants that reported no cracks, to

3 douole-chect and s ee if the indeed -- wnat criteria they

I were using, and if we were aware of the exact criteria, and

; if .ve are satisfied with wnst the criteria -- so indicat1d
a so f o r the -- when they said no crac%s.

/ Unless there are any questions , I would like to

3 turn the meeting over to Mr. Hazleton.

9 M2. BE:lDER: Let me get oac k to tnis list of

IJ questions tnat is being submitted to GE again for e minute.

11 I ta%e it the list has gone out?

12 MR. tiOONAN: It hasn't gone out ye t.

13 I told Mr. Gridley aoout the list. It has been

14 generated oy our branch, Engineering Branch in DDR. It is

la to 09 transmitted to Mr. Gamole from DS3 for his

15 consideration if he wants to add to or comment on the list.

14 Taen what we plan to do is send the list on to GE

13 officially and then request a meeting to discuss the

l> q ues t ions .

23 Ma. BENJER: Has there o=eq some internal

21 discu ssion within the regulatory staf f to estaolish how much

22 of it could be resolved witnout senaing it to GE?

23 M2. NOONAN: The questions we have right now -

24 evidently we f eel that none of them can be resolved without

25 sending them to GE. A lot of these questions were generated
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jiAdH I cack in the time when we were looking at the Duane Arnold

i proolem and when the GE stress rule index first came a oo u t .

3 At tnat coint in time, if you look a t our saf ety evaluation,

4 we decided since we did have concerns amongst the staff we

a would not use the GE stress rule index as part of our

3 critiria in Jealing with Duane Arnold.

/ So when we wrote our evaluation, we did our saf ety

3 analysis on Juane Arnold. .se did not consiaer the GE stress

> rul) index.

IJ M7. ROSSIN: May I ask a cuestion? rto uldn' t it be
,

11 wise to get the list of questions togetner, have the

12 mee ting, ana then questions that aren't resolved, then you

13 issue tne list?

14 13. NOONAN: Yes, I see wast you're saying,

la whetner I can do that efficiently or not.

la MR. ROSSIA: I sa/ oefore you issue your list of

14 questions, finc out if a lot of those questions can't be

li answa red very simply by communication, oy sitting down

19 acrass a teale?

23 1R. N011AN: I am willing to do that. In fact, I

21 will do that. I will submit a list of the questions prior

22 to issuance of them officially. I will talk to GE, out I

23 really f eel that in -- as the final resbit, that the only

24 way these questions can be answered is through a meeting.

25 MR. ROSSIN: At tha t point , fine. The reason I
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j l d.lH I oring this up is oecause I have -- as I said cefore, we liva

d in an adversary situation. A numoer of tnese cuestions are

3 the Kinds of questions that are issued in all kinds of

4 licansing activities. '/any of them have straightforward

a answers. Many of them are a matter of the questionar anc

3 the answerer understanding what the disconnect is.

4 Once tnat list of questions is i ss ued, the owner

3 companies are going to end up badgered oy tnose questions oy

> people who don't understand the questions. And yet we are

IJ going to hav? to live with this badgering.

1: It helps very much if you are aole to eliminate

12 tha answeraale questions early in the game. The real

13 q ue s t ions , fine, we will lite with those.

1* Md. N00NAJ I have to take some exception to that

la point. I can see no harm other than what you referred to as

13 d badgered by . " I can see no harm in officially as'<ing tne

1, questions, putting them on the record.

13 Some can ce answered very simply, I am sure. Some

1/ would be very hard to answer. From the staf f point of view,

2) I con't think I would want to be put in a position where I

21 would say that I didn't publically ask all of the questions

22 that my staf f felt were required to be asked.

23 OR. SHEWMON: May I comment on that?

24 You certainly don't want to put yourself in tna

23 position where you get to be accusea of being a tool of the
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jlB WH i industry. I am not sure that I fully understana wnat

z nappened witn regara to fuels last week; but as I underst ood

3 the latest crisis tnat endea up in the New (ork Times, which

4 is where I h e a rd e oou t it, oy the time I got througn my

a Saturday morning paper, it s 'ed out tna t s taff ana the

6 industry ma/ce haaq't talked enough about waat the hell the

cur 79 meant. If they had had one phone call before, we.

3 wouuld have oeen spared one round of effort oy the .lew York

Times to explain to us how Jangerous reactors really wers,/

13 and the staff and to bakd off and say, " Gee, we just

la couldn't read the curve rignt. So rry . " None of us what

12 that to happen.

13 '17 . N00;iAA: Dr. Shewmon, rest assureo that while-

la 'tr. Gridley from GE has not seen the questions that we will.

la talk to him aoout the questions. I guess it will ce up to

la us to decid3 what format the questions --

1/ D.1. SHEN'.10N What the ques tions are is for you to

13 decide.

1> 'tR . N00AAN: That's right..

2J I think at this point in time I would like to

21 introduce Marren Hazelton, who will lead this discussion.

22 (511de.)

23 'iR. HAZELTON: Several months ago the staff was

24 askad to reoort on the pipe crack study group report, so at

25 that time we told you, in general, what was contained in the
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jlBNH I report and anat the staff's further actions were coing to

2 oe. So we mantioned then ge neric -- A-42, vhicn was set uoo

3 to review tne pipe crack study group's report and to

4 determined what visions NUR53-0313 were required and to make

o those revisions.

] dell, cne task manager for A-42 just got that

a repor t issuaJ. We nave just a few copies.

3 daat is expected now is tnat we will get comments

/ cack from tae puolic, comments from the ACRS, and

10 oresumacly that might end uo with some kind of a supplement

li to the WUREG somewhere around March.

le Inen we would expect to implement those staff

13 positions somewhere around Aay.

14 Now, a little later Sy is going to give you a

15 quick overview of wnat is in NUREG-313 and the major

la diff 3 rences oetween the new version and the old version.

Il Sut before we do that, I would like to cover some

13 more general aspects. It was recognized that the pipe crack

1) stua/ group couldn't come up with all of the answers. Yo u

20 just can't come up with answers -- they came up with

21 questions, recommendations, and so forth.

22 One of the things that was identified in the new

23 313 is the list of general recommendations -- that is, for

24 f urther work, what ye t has to be done.

23 And I think we heard a lot about the kinds of
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j ' WH I that have ye t to os done this mornino.

2 Also, again, in response to tne ACRS letter that

3 we discussed earlier, the staff prepared an answer to that

4 and pointed out tnat many, if not all, of the concerns

a i xpre ssed p/ the ACR3 are somewnat shared by the staff. And

a clans to eddress them are going on.

4 (311de.)

3 Just to give you a quick overview of this -- and

/ if you thin.< that A, B, C, H, J isn't tne correct alphace t,

13 I haa a little trouole with the secretary on that also.

11 (Laughter.)

12 But these are subjects that are covered in the

13 f ollow-on work recommended in 313. And I have for this

14 puroose grouped them having to do with the subject matter,

lo out I used the le tters that were associated with -- in the

15 0313 documen t.

1/ You can see there is one main subject here. We

13 have to work on improved UT methods, ano basically it is

1) improved crack detection. By that we me an l e t's do a be tte r

23 job o f finaing cracks before they get to be big cracks.

21 Of course, to do that you have to have effective

22 inspection methods. And then you to inspect those welds

23 that have cracks. If you don't inspect the n, you will not

24 find them no matter how good your techniques are.

20 On the other hand, you can' t inspect every weld,
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jlBMH i so you have to some kind of focused inspection program. I

2 think we talked aoout that tnis morning. We said look at

3 the susceptiole welds and tne diff erent ways of determining

i whicn welds are most susceptiole.

a 50 these things tne staff considers very

5 impor tant . And of course the stress rule index is one

/ ?ossible ws/ of pointing to susceptible welds. That is way

3 that is an important subject to us.

) Another thing, rela ted, but more aimed at new

IJ plants, is the use of improved weld joint configurations.

11 Som? of the configurations are almost uninspectable. 'tany.

12 of them have to be machined on the outside, smoo thea down ,

13 to gat good ultrasonic inspection.

12 as f eel tnat action saoula be taken in that

13 regard, but it may take soma action in the codes. It make

15 tak? regulatory guiJes or something. These are things that

1, we are planning to work on.

13g
'
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Tp 13 l' Another thing that could possibly tell us which are :

I

-pwa- 2 the welds to look at is getting the use of EPR to detect tne .

'

C
3 susceptible weld joints. That was talked about this morning. |

i
t

4 Another thing, of course, is improved leakage detec-

5 tion methods. One of the things that the staff has in mind, |
:

f6 again, is acoustic emission method of leak detection. It

i
7 looks like it has promise. j

8 MR. BENDER: Before you take that off, let me ask

|
9 my question. Most of these, I presume, are long-range j

l

10 approaches?
I

11 MB. HAZELTON: Well -- |
I

12 MR. BENDER: If they aren' t, which ones are not long-

13 range? Let me put it that way. That might be a better way i

14 of our understanding what it is you want to do right now.

15 MR. HAZELTON: There are long-range approaches, but

16 some of them have things you can do f airly rapidly, and some

17 we just have to wait for the programs to be completed until we

18 get the answers.

19 DR. CORTEN: You say it would be almost completed?

20 MR. ROSSIN: No, because we don' t know the answers.

21 MR. HAZELTON: You know some of the answers. You
|

22 know what not to do.

23 MR. ROSSIN: That is not really what you are after.
i

I

24 MR. HAZELTON: No. These are really going to be |
Ace Federal Reporters, Inc.

25 ongoing programs, and a lot of them we'll take steps, we

|
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I

1 will take small steps, in the right direction, hopefully.
!
|

2 MR. BENDER: This is alleged to be the resolution of :

:
|

3 the generic technical activity A-4 2. What I see here right
1

4 now are a bunch of hoped-for improvements. I guess I as not
3

f5 really clear that there is any time associated with when they
i

|

6 could be accomplished. |

7 There is not much to tell me which ones really have

!
8 the best chance of success. Neither is there anything to tell

i

9 me whether, if I got part of the result but not all of it, I '

i

10 would be okay. Are you going to tell me all that today? !

Il MR. HAZELTON: No, I am not going to tell you all

12 that today. These are the kinds of things that the staff is
i

i13 doing, and plans to do.

14 It has come up with just answers to questions like

15 that. We want to get some idea of the scheduling and staff

i

16 programs, but we didn't say we had all of this wrapped up in
i
i

17 a package today. We are giving the current status. I am saying!

18 these are the things we see that have yet to be done. I can't

19 give you a definitive, scheduled program today.
I

l

20 MR. BENDER: I can appreciate that problem. |

|
21 MR. NOONAN: The program, as outlined by Mr. Hazelton j

f
22 up there, the one that is not included under Revision One of

'

23 0313; 0313 was originally sent out to the utilities. A number

24 of responses were received by utilities about two years ago.
Ace-Federal Reporters, Inc.

25 Those responses recently have gone through review by the ,
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1 staff, and we felt that rather than go back to the utilities
!

2 with questions, or as;: for an update to these responses, wnat !
,

3 we effectively have done in our " paper mill" back at the staff !
|
t

4 is to have taken the original responses and have deleted thera. |

|
5 We have said that they are no longer applicable because of the i

i

6 Revision One.
!

7 Revision One goes out for public comment for the next

I

8 60 days. That has been done. Within 60 days after that, we

9 plan to send to the utilities the NUREG and ask for their ;

!
'

10 responses to the various areas involved.

11 Clearly, some of these are, as you say, long-range
I

12 l programs but if you looked at items A, B, and J, which I will j
i

13 tend to focus on as being maybe ones we can answer in a

14 reasonable amount of time, I would think those are the ones we

15 would try to focus our attention on.

16 MR. BENDER: I think dhat is the kind of answer we '

|

!17 are looking to have.
I

la DR. HANAUER: Perhaps I could add to that. What it

19 means to resolve any technical issue is, to be blunt about it,

20 is to put out a new set of requirements. The nature of this

21 particular issue is that we know more this year than we did

22 last, and we will know more next year than we do this.

23 NUREG 0313, Revision One, has two kinds of things in

24 it. There are some new requirements for in-service inspection,
Ace t a$eral Repor trs, Inc.

25 for example, and there is also a list of things that are going
I
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I
1 to require more work. I think those arn rather clearly dif- ,

!
2 ferentiated in the document. That is why there is this funny

3 gap in the numbering system.
i

4 Therefore it is possible, by a somewhat more careful |
|

5 reading of the document than you have been allowed to have so |
|

6 Mar, to find that it contains a set of new requirements, ruech
^

7 stricter material requirements for new plants, and much |
|

8! stricter in-service inspecticn requirements for plants that

9 didn' t use the new materials; and also these things for the
,

10 future that we are going to learn more about next year, j
!

11 MR. BENDER: I think that is a help. 1
,

| :
i

12 MR. HAZELTON: As I said, I am skipping over the

!
13 main part of NUREG 0313 to hit these particular questions,

14 because it appeared that in that ACRS letter, you had some
i

15 concerns. And I wanted to show you that 313 also recognizes i

I
,

16 these same concerns. ,

i
i

!7 When I get through with this, Sy Cheng will tell you

I

18 more details about what specifically is in 313. '

19 MR. BENDER: I can' t discern the degree of concern

20 from what is up there yet. Maybe one of these days I will.

21 (Laughter.) |

|
'

22 (Slide.)

23 MR. HAZELTON: Going on to other items that were
i

24 recommended for additional work, that should be " reducing |
co Federal Reporters, Inc.

25 incidence of cracking." In other words, we should see to and
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do what the NRC can do to see to it that cracking is reduced.
1

|

2 Items under that are possible water chemistry control and, as |
i

3 you heard this morning, it is not absolutely certain that de- |

4 aeration is going to help, or how much it is going to help. -

|

5 The staff can not make that judgment today, to make !

i
'

6 everybody out tnere put in $100 million deaeration equipment,

7 when there is still disagreement or uncertainty as to whether

8 it will do any good. So we have to wait until the results are

9 in.

10 Obviously, we can take a look at system design to

l

11 minimize stagnant or low-flow piping; the evaluation of new

12 materials, evaluation of new process methods. This sort of goea

13 along with the body of 313 where certain materials and pro-

14 cesses were considered acceptable by the staff, and there j

15 are others that have to be looked at further.

i

16 MR. BENDER: Is there anything that I might infer |
|

17 from that list that is different from what I heard this morning

18 when the BWR owners group made their presentation concerning

19 what they were doing to reduce the incidence of cracking?

20 MR. HAZELTON: Nothing I can think of right offhand. .

21 MR. ROSSIN: We have not emphasized minimizing

22 stagnant or 1.ow-flow piping.

23 MR. BENDER: I didn' t hear anybody saying that we

24 aught to make Susquehanna cut off some piping, for example. |
Ace FMetal Reporters, Inc.

25 I don't know what " minimizing" means today. What does it mean?
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i

1 MR. HAZELTON: I guess we are not sure exactly what ;
i

f2 it does mean. That's why we have this as an item that we want
!

3 to continue to look at. I could be very simple about it and !

'

4 say we should look at whether we are going to let these people

5 have the bypass lines; but it isn't that simple.

6 MR. BENDER: How would you decide?

7 MR. ROSSIN: I told you -- |
|

acc 8 DR. SHEWMON: You may elect to do a local option? I

I
'

9 MR. ROSSIN: No. On the other hand, we considered
I
;

10 the options. We decided both were viable. Leaving them on i

11 the one pair of reactors, taking them off the other, that

12 neither one was a bad decision and we could do one in one and ;

i

13 the other in the other, and watch it and see what happened.

I

14 MR. BENDER: I think you made your decision on the |
}

15 basis that if you got in trouble, you could always cut off the ,

I

16 lines that were lef
,

i

17 MR. ROSSIN: That was one consideration. But our |
|

18 major consideration was that we didn' t believe that low flow, |
i

19 or stagnant flow, was really a signj.ficant contributor. |
,

i
20 MR. HAZELTON: Perhaps intermittent flow would be j

21 worse, in my opinion. The reason these items are on here is

22 because as of today, when we put out NUREG 313, we havet. t

23 come to any conclusiens. And that is where we are today.

I

24 MR. BENDER: There is nothing in Item D, E, F, or G |
I*FMwat Reorurs, lm.

25 that represents anything very new. !
1334 156 i
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|

1 MR. HAZELTON: That's correct. |

1

2 MR. BENDER: It is the same old story we have been
,

i

3 hearing for several years, at least. |

4 MR. HAZELTON: That's right.

5 MR. BENDER: So it wasn't learned in the past year,
!

l

6 that's for sure. ;

7 MR. HAZELTON: That's right. And I don't know quite

8 what your problem is with that.

9 MR. BENDER: Well, I guess my problem is mainly if l

10 we are trying to resolve something, the impression I get is
i

11 that this doesn't represent part of the resolution. This is

12 part of the deferral of the resolution.

13 DR. HANAUER: I don't think that is quite true,

14 although there are some areas that can not be resolved with ,

15 today's knowledge, so we have to get some more.

16 DR. SHEWMON: Maybe we should get on to the third |
!

17 or nonexistent one that says indeed what we have decided to

18 do differently frcm last year. Maybe he is starting at the

19 wrong end.

20 (Laughte r . ')

21 MR. BENDEF: That might be my problem. I heard Steve

22 saying that you are going to have some more inspection. One |

23 of these days I will find out what the inspection will do for

24 you; but go ahead.
Ace Federal Reporteis, Inc.

25 MR. HAZELTON: A third item is -- I have called it
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" evaluation of consequences of cracking." That is really two
i

I

subjects , and one is what we call the " leak-before-break" |2
.

I

3 concept. j

The staf f is not convinced that we have all of the4

answers , so we are proposing some additional work. And Ron
5

|

Gamble will talk about that in a just a moment. j
6

i

In addition, tha Task Group on Bulletins and Orders i

7 I

f
g la reevaluating the adequacy of the systems emergency proce-

|

9 dures and operator training, et cetera, to cope with the small f

10 LOCA. This is acain something that covers one of the items

nd 11 in the ACRS cencerns .
13

12 ]
t

1334 158 -u

14

15

16

17

|
18 ;

I

19 |

i

!

20 i
!

i

21

22

23
,

24
w Federal Reporters, Inc.

23

i



CR8031 i

158ACRS ,

11/5 |

1 That is part of item 3?
!

14'

'

2| MR. HAZELTON: Yes. This particular item was not
'

pwa-lD
3 in NUREG 0313, so it didn' t have a number.

4 (Slide.)
i

5 MR. HAZELTON: Right at the moment, the n , let's go

1

6 to Si Cheng and let him give us a little more detail on 0313. i

.

'

7 DR. SHEWMON: You guys can change places, but let
i

'

8 me discuss things out loud for a moment. There are various

|
9 exercises going on to clean up generic items, I guess, for

,

10 half administrative, half cosmetic and political reasons, as

i

11 I see it. |
|
'

12 If I can address a question to Mike here, what we
I
,

13 are supposed to be doing here is to at least be sure that we

14 can report back as a committee to what the status is, rather

15 than resolution?

16 MR. BENDER: My impression is that the Committee

17 needs to find out whether there is a way to get to a reso- |
l

18 lution on these generic questions. Presumably, these task f
!

19 action plans are intended to provide a resolution; and they |

|
20 may. I think we need to find out whether they do or not. ;

|

|21 MR. HAZELTON: I would like to make a comment here.

i
!

22 rask Action Plan A-42 was clearly narrowly directed. I think

23 Perhaps Si can address any que.stions you have on that. It

24 didn't presume to solve all of the BWR cracking problems.
Ace Federal Reporters, Inc.

25 MR. BENDER: What we need is not to solve the BWR !
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!

I cracking problems because we never will, but to establish that ,

!

2 we have a way of being sure that there is no public safety j
i

3 problem left because of it, and to be able to show that to the
'

(I) :
4 public. That is what is troublesome about this thing. !

6

5 While I haven't read it in detail, Steve, I have

1

6 looked at it enough to know that it has some " icing" on it for !

7 the " cake," but there is a lot of chit-chat in it about things

|
8 that we may do in the future that tend to confuse the practi-

9 calities of the thing with wishful thinking.
1

!

10 MR. HAZELTON: The two things that I think address j
<s

11 specifically what you are talking about is this (indicating).

I

12 (Slide.) |
I

13 MR. HAZELTON: If you let us -- |
|

14 MR. BENDER: Go ahead. |
:

15 MR. HAZELTON: -- Si and then Ron Gamble will tell |

16 you what we are doing about these.

17 DR. SHEWMON: There is still the question of -- if

18 I may rephrase it, or as I understand it, of what is your

19 argument that it is indeed safe to continue operating BWRs.

20 If that is the resolution of the generic items , then this is ,

21 nice, but not responsive. We will get back to that before we
I

22 get done. Go ahead. |
|

23 MR. HAZELTON: All right. I believe you will find f

24 the answer to that in the Task Action Plan A-42, which tells
a-FMwal Rmorters, tm. i

I25 us why it is safe to operate BWRs until everything is fixed.
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1i DR. CHENG: I am from the engineering branch of

I

2 the Division of Operating Reactors. Perhaps before I start, i

!
3 I si.ould show this slide to show the chronological events,

t

4 what actually A-42 intends to do. |

5 (Slide.)

6 I think we may have problems regarding the A-42

7 task action plan. Of course, let me go back to the initial !

1

8 NUREG report.

9 The first NRC pipe crack study group issued their
i

10 NUREG report back in '75 regarding the IGSCC, andbasedonthat|
|

11 NUREG report, in ' 77 we issued the original 0 313, the implemen- |
|

12 tation document, that is essentially -- It took the study group

13 report recommendations and put them into the staff position.

14 After the issuance of the original NUREG 0313, we

15 know that the IGSCC continued to occur, in particular, the |
t

16 large diameter pipes in some of the safe ends. So last year,

17 we established the second NRC pipe crack study group to look

|
18 at more recent incidents. ;

1

19 And in February of this year, we came up with the

l

20 NUREG 0531 report. In June of this year, A-42, which is clas-

21 sified as the unresolved safety issues; the task force was

22 formed in June with two objectives. As the first, it took
|

23 the NUREG 0531, recommendations of the pipe crack study group,

24 and looked at their recommendations to see which recommendations
Am Fweal Rmorurs, lm.

25 can be put into the implementation right away. We know some
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1 of the recommendations might take a year, two years, three
;

2 years, or five years to reach a staff position; but some of the 1

:

!
3 recommendations which we can implement immediately.

i

4 And that was the first objective of A-42: To take
1

5 those reccmmendations and put into the revised original NUREG

6 0313, and try to implement those immediately. That was the

7 first objective. |
!

8 Again, it was the objective of the A-42 to identify |

|
9 among all of these recommendations from the study group which i

10 items required further study; that we have to establish staff
,

I

Il positions. That was indications of those items, the general |
|

12 recommendations in the 0313, Revision One.

13 Now, I guess we could have other groups who could !

14 establish NRC's staf f positions. But at the moment, we haven' t

15 established that group yet.

16 MR. BENDER: I hate to be the devil's advocate here
!

I

17 today, but somebody has to be the devil's advocate, and it i

i

18 might as well be me.

19 (Laughter. ) !

20 MR. BENDER: When I look at what you have talked -

21 about doing, the only question that stands out in my mind as

22 being one that needs an answer is: What do we have to do in

23 order to continue to run BWRs?

24 DR. CHENG: Yes.
co-Federal Reporters, Inc.

25 MR. BENDER: I read into what I have been told so far
|
!
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i

1 that there are not very many things you can do in the short

2 term. You can inspect more frequently, perhaps. Perhaps you

|
3 have some method that will detect certain kinds of cracks; and

,

!

4 perhaps there are some materials that can be replaced. 1

1
5 Now, I don't think there are any other things that |

|
6 can be done in the short term. But I have some difficulty in !

!

7 discerning which of those things need to be done for which !
!

8 reactors, and when. That is what I am trying to find out right !
;

9 now. I don' t care about what is going to be done five years I

10 from now.

11 DR. CHENG: Those items you just mentioned are all |
!

12 included in Revision One. I will run through that one and see
|

13 if you agree.

14 MR. BENDER: Go ahead.
i

l

15 MR. NOONAN: If I could offer one comment, some of I

16 your questions that you are raising right now will be answered

17 by Ron Gamble when he makes his presentation. And then I plan |
i

18 to make a little followup presentation after Ron. So if you |
|

19 could allow us that much time, we will try to answer as best |

20 we can.
,

i

21 MR. BENDER: I will try to stop asking questions and |
|
'

22 let you answer the questions I have asked.

23 MR. NOONAN: We will answer to the best of our
!
l

24 ability.
co Federal Reporters, Inc.

25 DR. CHENG: Revision One was printed last Friday and
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1 is going out for public comment, for 60 days of public comment,

|
'

2 and also requesting the ACRS comment. It hasn't actually gone ,

t

3 out yet. It will be published in the Federal Register.
|
!
I

4 (Slide.)

5 DR. CHENG: I guess the question was asked that --
;

i

6 Mr. Bender wanted to know if there was anything new in !

!
7 Revision One. He reached the conclusion of perhaps nothing new |

8 here; but here I tried to summarize some differences between

9 the original NUREG 0313 and Revision One.

10 The first item there is that Revision One extends

11 to co7er the Class 2 piping which was not addressed in the

12 original 0313.

|
13 The second item includes safe ends, nonconforming

14 safe ends, which was not included in the' original 313. .

15 The third item is inspection requirements in terms

16 of samplings based on the original old Section 11 code require-
I
i

17 ment. For this one, we updated that to the more recent Section

18 11 code requirements.
1

19 The fourth item is the one you have the problem with: |
|

20 Those areas which require further study. The staff can not !

I
I

21 come up with implementations.

22 MR. BENDER: Do the first three up there represent '

23 enough to satisfy the conceras about BWR pipe cracks? !

I

24 DR. CHENG: Yes.
m-FMwal Rgorurs, lm.

25 MR. BENDER: Is that what you are saying, Steve? i
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;

I
1 DR. HANAUER: Yes, sir.

!

2 MR. TOBOTA: It should be made clear that these are

|
3 the differences between the revision and the original NUREG

I
4 report. |

|

5 The original NUREG report requires that you use low- |
i
!carbon stainless steel and you use clad, resistant cladding,

6 l

when you made repairs. Those requirements are an integral part
7

I
of the overall NRC fix. If you consider the fact that there j

8 '

|

were some original requirements that are still in effect, then ,

9
.

|

10 I think the answer is "yes." |

11 MR. BENDER: I want to come back to the in-service >

|

12 inspection sampling, but let's go on. |
|

ISli'S*) !13
l
t

'

14 DR. CHENG: Revision One, following the same format j
l

15 as the original 0313, tne first item covered is " additional

16 materials," the additional requirements presented in Revision j

17 One. In terms of selection of materials, in Revision One, we
|

18 identified which materials were acceptable to NRC: Ferritic j

!

19 steels, the L grade and nuclear grade stainless steel, stain- j
!

20 less steel CF-3. The rest of the regular grade s*ainless steel
!
i

i

21 is in its original conditions. In the original 313, I guess,

22 all that is specified here is that the stainless steel with

23 carbon less than .035 percent would be acceptable.

- 24 We tried to show some difference between -- in the ,

m-Federat Reporters, Inc.

25 two 313s. There is the .035, the L grade, in the sensitized
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I position. You do not allow it in the fully sensitized position,'
,

2 do you, just the weld; you put a specification of solution-

3 treated on the greater than .035, but on less than .035, you

4 wouldn' t want it fully sensitized.

i

5 MR. ROSSIN: You mean zero sensitization.
!

6 DR. BERRY: You don't say -- You say on regular

7 grade; you don' t say it for less than .035.

8 MR. ROSSIN: You don't necessarily want to have to

9 solution and anneal the low carbon.

10 DR. BERRY: You don't to further sensitize because

11 GE's results show that it's bad.
I

12 DR. CHENG: The solution anneals.

13 MR. TOBOTA: I think the distinction here is that we

14 would permit welding on the low carbon material but would not
i

!5 permit welding on the regular grade material. So when we say |
i

16 " solution annealed," we mean, "will permit welding." !

!
17 DR. BERRY: But the material itself is heat trected. |

18 MR. ROBOTA: Right. The standard spec requires it,
i

19 in the annealed condition before, in order for it to ' reach I
t

1
20 ASME standards. I

f
21 (Sli/.e . )

22 DR. CHENG: The next is testing of materials. This

23 shows the difference between the original 0313 and Revision One.
'

7/acc i

24 In Revisicn One we endorsed the ASTME to six tier, which |
IAa4Mwal Rmorms, lm.

25 Was recommended by the pipe crack study group. But in the f
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1
original 0313, it is a reference to the Reg Guide 1.44, but ;

,

2 was not specified as a requirement. |

'

3
Now, in Revision One, in terms of the service sensi-

t

4 tive lines --

5 DR. SHEWMON: Would you go back and translate that
!

flrst item into words that a simple professor can then explain j
6

I

7 to his students? j
r

8 DR. CHENG: Number 2?
!

f,9 MR. BENDER: Here we go again.

|
10 DR. CHENG: Practices A and E of ASTM A-262 are ;

11 required for all newly-installed regular grade SS.

12 DR. SHEWMON: The average junior doesn't understand

13 that. What are practices A and E? ;

14 DR. CHENG: "A" is for residual material, to see if

15 the material is sensitized or not.

16 DR. SHEWMON: It shall not be sensitized as defined |

17 by -- |
|

18 DR. CHENG: ASMT. "E" is more of the 24-hov'. test.

.

19 DR. SHEWMON: Another sensitization test.

20 DR. CHENG: Right. But a 24-hour type of test.

21 That is the way I understand it.

22 DR. SHEWMON: That says it will not be sensitized

23 as defined by these tests.

24 DR. CHENG: That's right.
co-Federal Reporters, Inc.

25 DR. SHEWMON: That is the "as received" material; or
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1 is that the welded material?
,
.

2 DR. CHENG: If you use the regular grade stainless .

:
3 steel.

'

4 DR. SHEWMON: We are testing a welded piece of
,

i

I
5 material, or as-received piece of annealed material?

6 DR. CHENG: As-received material.

7 DR. SHEWMON: Thank you.

8 DR. CHENG: Next, on the leak detection requirements,

|

9 this one is revised to include the requirement, instead of !

!

10 the four hours and the cumulative rate exceed.3 the tech spec

11 limit, it would be acceptable but here we extend the four hours

12 into 24 hours. I

13 In the 24-hour period, if the cumulative leak rate

14 exceeds the tech spec, 2 gpm, instead of thr standard test

15 of 5 gpm --

16 MR. BENDER: Can I continue the student's education !

17 process? Let's go back to "3" for a r!.inute, because it is a
,

l
18 little confusing, too. j

!

19 It says that all service censitive lines were and |

20 will be designated by NRC. And then it says, " examples include

21 the following additional systems." I take it in the original
,

i

22 Reg Guide there were a number of examples to be included among !

23 others.

24 DR. CHENG: That's right.
Ace Federal Reporters, Inc.
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i

1 DR. CHENG: Two more. !

|

2 MR. BENDER: All right. Do I infer from this that now
i

3 you have got them all? |
!

4 (Laughter. )

5 MR. BENDER: Why did you add these two, unless the

6 original list --

|7 DR. CHENG: In addition to the original list, we

8 added two more systems into the category of the service sensi-

!

9 tive lines. j

10 MR. STAHLKOPF: The sensitive line is one in which

Il cracking has been found, and cracks were found in both the

/acc 12 recirculation lines and reserve pipes of BWRs in Japan; and j

l
I13 of course, recirculation inlet, we have already covered this

14 morning.

15 MR. BENDER: This is a list of everything you have

16 f;und so far? !
I

17 DR. CHENG: A service sensitive line.

18 (Slide . )

19 MR. DANKO: On the first item up there, I am very

i

20 surprised that you are continuing to specify A-262, Practice

21 A and Practice E. But under an NRC-sponsored program, the
i

22 electrochemical, potentiokinetic reactivation technique pro- |

23 vides for sensitivity exceeding A-262. And that could be

24 misleading, Practice A. I don' t see any indication that that |
Am-FMwal Rmorars, lm. |

25 particular procedure should be considered before the checking !
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i

1 of materials. |
|

|

2 DR. CHENG: EPR --

3 MR. HAZELTON: This is one of the recommendations for

4 follow-on work as soon as we have some standard that we can
!
!

5 apply. We would expect to use EPR --
,

6 DR. MUSCARA: We have finished the development of the ;

7 EPR test this fiscal year. We have final results and the ,

8 results will be transmitted in a regional information letter,

f
9 and the ASTM committees will adopt it. And then the staff --

|

10 DR. CHENG: At the moment when we issue this -- I put |

II it in a general recommendation category.
i

12 MR. ROSSIN: You might modify your wording to include,,

13 quote, "or equivalent test." That is an absolute requirement

14 if you leave the words that way. It doesn't leave you any

i

15 for anything better. |

16 DR. CHENG: If you read the document, the document
i

17 did mention some of this on a case-by-case basis. |
!
:

18 MR. ROSSIN: Let me finish that. Does that mean that ,

!
;

19 those words as they stand now are not the ones in the document? -

!

20 Those are abbreviated for the slide? |
|

21 DR. CHENG: Right .
i

22 (Slide . ) i

i
i

23 DR. CHENG: This is the augmented in-service inspec-

24 tion requirement for those systems which we classify as the
Am-FMwal Reporters, lm f

25 nonconforming system. Then we have two classes. One is the i
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|

1 nonconforming service sensitive line and nonconforming, non- !

2 service sensitive line. Those are the two requirements of the |
|

3 augmented in-service inspection requirements. ;
:

4 For nonconforming and nonservice sensitive line, what |
!

5 we require is the code requirements that they require certain ,

|

6 inspections over 10-year periods. We shortened that period

7 to 18 months for the enhancement of more frequent inspection

8 for service sensitive lines, in addition to the original
,

!

9 requirement in 313, we have the class 2 piping in this category;!
|

I
10 also the safe end. This was discussed this morning. It is

|
11 included in these requirements; in the in-service requirements . |

!

12 So for the operating plant with that kind of con- |
1

!

13 figuration, the original, for the attachment weld, would be i

14 required to augment the in-service inspection under the
fnd

ape 14 15 Revision One requirement.
I

16 |
4

l334 }7| |17

|

18 |
!

|19

!
20 i

:

21

22 |
|

23 |

24
co Federal Reporters, Inc.
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WHITLOCK
t-15 mte 1 1 DR. CHENG: The Class 2 is in revision one, including

2 the attachment welds to the safe end. That is a new require-

3 ment compared to the original 0313. And then there is the

4 nonconforming surface: sensitive lines. And we also point out

5 the effectiveness of the Code, the UT procedure, in detecting

6 the IGSCC, and require, if they try to inspect, the ISI will

7 have to use available techniques; not the Code requires, but

8 the UT procedures.

9 MR. BENDER: How good is the improved UT technique?

10 What kind of cracks will it detect and why is that good enough?

11 DR. CHENG: They are using improved from the conven-

12 tional UT technique. You don't stick the base on the Code of

13 the evaluation criteria. The Code requirement is anything

14 exceeding 100 percent has to be evaluated. If we have

15 100 percent, we will be okay. The improved technique,

16 you forget the 100 percent evaluation criteria and anything

17 above the background level you ought to look into to see if

18 that is a crack or not. That is an improvement.

19 MR. BENDER: It is certainly a more stringent test.

20 MR. PITZEL: With all this noise here in the last

21 15 minutes and people leaving, I am confused as to what you

22 are calling nonconforming cIdss two, pressure boundary

23 piping. What is nonconforming piping?

24 DR. CHENG: The regular grade stainless steel
Ace-Federal Reporters, Inc.
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1 MR. PITZEL: You are sanctioning across-the-board

2 total ISI of all Class 2 piping systems for all BWRs; is that

3 what I am hearing?

4 DR. CHENG: If your plant had the Class 2 system,

5 we are requiring augmented inspection for the ten-year period,

6 whatever the Code requires you have to inspect over the ten-year

7 period. That inspection would be complete within an 18-month

8 period.

9 MR. PITZE~: What about systems that are ordinarily

10 exempt altogether?

11 DR. CHENG: If they are non-surface sensitive lines,

12 they are not required here; only Code-required inspections for

13 non-service sensitive lines. But if they are service-sentivie,

14 they would be covered here.

15 MR. ROSSIN: It is still not clear.

16 MR. BENDER: Let me get back to the question we were

17 trying to answer a little while ago.

18 MR. NOONAN: I wonder if you'd allee Joe Collins to ,

19 talk about the UT procaitre since he has been involved from

20 the -- what is being done in the field, and what we call

21 better UT procedures. Joe?

22 MR. COLLINS: There are a number of things that

23 have to be taken into consideration in terms of what you call

24 improved techniques. One of them specifically is the Code
co Federal Reporters, Inc.

25 callibration techniques under which you are required to do
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1 specific things in terms of setting of your amplitude curves

2 and evaluating your signals as you see them from the piping

3 conditions, general reflectors and evaluating them.

4 The second thing is, spoken to this morning, is the ,

5 difficulty in evaluating the different geometrical profiles of

6 the various welds, simply because in the absence of Code

7 standard joint designs, there is a total spectrum of joint

8 designs that one can encounter in these different types of

9 welds. That is from a counterbore of various profiles up to

10 zero counterbore and simply may encounter back ranging in some

11 of your piping systems.

12 In this sense, some of the improvements that EPRI

13 is working cn now -- and 1 ,on't want to speak for them, but

14 what we are hearing now in the way of improved techniques is i
i

15 some signal processing equipment which the operator of the UT

16 equipment will be able to better discriminate between what is

17 the energy of a reflector coming from a geometrical or boundary

18 condition, or what is actually coming from a crack condition.

19 This discrimination must be made, because one has to make an

20 interpretation, made on the signal-noise ratios based on two

21 factors.

22 One is metal path distances and amplitudes. And

23 those are the only two parameters one has now within the

24 techniques to interpret what they are seeing in the volumetric
Ace Federal Reporters, Inc.

25 scanning condition.
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I MR. STAHLKOPF: Do I understand you to mean that you

2 then are going to require that either confirmer or adapting

3 learning type techniques be used for inspections?

# MR. COLLINS: No. I am saying these are the improve-

5 ments that, as I understand it, are attempting to be made for

6 this type of work.

7 MR. BENDER: What I am trying to get at -- I will

8 try one more time -- is what are we going to require in the
9 short-term. I think the techniques you are talking about are

10 probably good techniques and they probably ultimately will be
11 developed. They are not here yet, as I understand it.

I2 MR. STAHLKOPF: They are in prototypical stages. We

13 are not ready to go to the field with them yet. They a-e not

I# a long way off, but they are within -- I would say they are

15 within a year or less of field evaluation.

0 MR. BENDER: There are two things that need to be

I7 sorted out with them: One is whether they in fact discriminate

18 in the right direction and don't hide things you want to find;

19 and secondly, whether they are practical to use. I think we

20 don't know whether either one of those things are true yet.
i

2I But my question is, we are putting out that require-

22 ment; what does it mean to the people that are trying to use

23 it? It doesn't mean the thing we just talked about.

24 MR. HAZELTON: I would like to say a couple of
Ace-Federal Reporters, Inc.
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1
to determine specifically, what shall we tell the guy to do.

2 We didn't come here expecting to say two and a half megahertz

3 at 67-1/2 degrees, et cetera. What I can s ay is , there is

4 work going on in standards development and actually in DSS. .

I

5 We have contracts with independent people, independent from

6 EPRI, and we have actually three, four reports now dealing

7 with hproved UT examination for IGSCC.

8 One of the evaluations of NDE methods for

9 Intergranular Stress Corrosion Cracking in austenetic stainless

10 steel lines, by Reinhart of EG&G, was issued in September '78,

11 and not only went into detail, but it had an Appendix A which

12 was intended as a proposed Code revision that can go in the

13 Code.

14 The NRC people on the relevant Code committees have

15 given this to the Code committee. They have been mulling it

16 for about a year. I think everybody agrees something c ight

17 to be done, but it is very difficult to get specifics changed

18 in the Code. I think a lot of them are still kind of waiting

19 around to see what EPRI is going to come up with, to come up

20 with a magic black box.

21 Well, it would be much easier. But the staff is

22 trying to do something to resolve the question.

23 Now, the other thing that I should say is that these

24 improved methods that we are talking about are in general use;
Ace-Federal Reporters. Inc.
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1 the industry today. They are doing things above and beyond

2 the Code to try to detect and characterize Intergranular

3 Stress Corrosion Cracking. You have to realize that about half

4 a dozen UT firms are doing this. Some of them are using speciall

5 techniques developed through EPRI programs, using special
l

6 transducers so developed, et cetera. Others sometimes are not,

7 but using other methods.

8 So we don't feel that the situation is all that bad

9 out there now in the real world. The problem, of course, that

10 we have is that we don't have any requirements for these. We

11 really can't be sure that the best techniques are being used.

12 So we would like to see something in as a requirement. It .:.ake s

|
I

13 a little time to do this.

14 As you know, we have people from Oak Ridge and

15 Sandia helping us on this, and we didn't expect b go into this

16 kind of detail here today, or perhaps we could have.

17 MR. BENDER: I am not sure I expected you to, either.

18 I think there was -- the issue that we had hoped this NUREG

19 would answer was explicitly what we were doing to resolve the

20 dilemma we are in, in which we are having a recurrence of

21 cracks in stainless steel piping, some of which people are

22 concerned about, and not having a definitive method of inspect-

23 ing for them and being able to tell people that that will keep

24 the plants out of trouble from a safety standpoint.
co-Federal Reporters, Inc.
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I we have an answer yet.
f

MR. GAMBLE: I would like to make a comment on that. |
'

3 I
I think we are drifting here. I

i

MR. BENDER: I don't think we are, but go ahead.

5 MR. GAMBLE: If we can step back a moment to the pipe
3

6 crack study group -- and one of the things the pipe crack study |
i

group was asked to do was to assess -- one thing we did do was |7

8 assess the consequence of BWR pipe cracking. Could you operate
!

9 BWRs today safely, and what did you have to do to do that? The

10
pipe crack study group answered that question. They made

11
analysis, did review, and they came to the conclusion in that

12
report that, yes, we have significant incidence of cracking,

13 but in our evaluation we felt the BWR pipe cracking was not

14
a safety hazard to the public if certain things were done.

15
What happened was A-42 was supposed to take the

16
recommendations, review ..he recommendations of the pipe crack

17
study group and the conclusions, and come up with a document

18 that implemented thac. |
19 :

Now, I think the staff -- as a matter of fact, .t !

|
20 says in Revision 2, NUREG-0313, I guess it is, the staff agrees

21 that in fact BWR pipe cracking will not present significant

'22 safety hazards or a hazard to the public today. I don't think

23 the staff is saying additional steps have to be taken to get

24
to that point. The staff believes that we are at that point |

, ,, ,

25 |
today.
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I A-42 I think makes quite clear, if you do certain

2 things, that you do not have a safety hazard, you do not

3 present a safety hazard to the public with BWR pipe cracking.

It outlines the materials that one can use that are c..;ceptable

5 to the staff. It outlines the processes that can be used that

6 are acceptable to the staff. It says what to do if you do not

7 have those materials or processes in your plant, what do you

8 have. to do to assure that you have adequate levels of safety.

9 That document outlines all of those things.

10 The long-range things that Warren pointed out do not

11 have to be done t.o guarantee that we have adequate safety

12 margins for BWRs. Those items, in staff's opinion, should be I

13 done to reduce the incidence and increase the reliability of

Id incidence of cracking and to increase the reliability of crack-

ing BWRs.

16 We don't like to have leaks coming out of the primary

17 coolant pressure boundary in nuclear reactors. But based on
.

18 our analyses and everything else, we do not believe, even if

19 those cracks are there, that it is a significant safety hazard

20 to the public. That is our conclusion. We have made that

21 conclusion.

22 DR. SHEWMON: Let me pick up the line for a minute.

23 So the staff has decided what -- why and under what conditions

' # they think BWRs are safe to operate. This A-42 document is
Ace Federal Reporters, Inc.
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1 MR. GAMBLE: That's right, it's not.

2 DR. SHEWMON: So what is the status, if we get right

3 down to what the regulations are, with regard to what instruc-

4 tions the utilities have? Has any letter come out of the task --

5 MR. GAMBLE: I think, as Vince outlined before, what

6 will happen is this particular dacument is going to go out for

7 Public comment for a 60-day period. That will go out for

8, public commenc. The revision -- after 60 days, we will take

9 the comments that have been received. We will consider them

10 and either nodify or leave the document alone, based on the

11 comments.

12 Then we will take the document. It will be considered

13 completed at that time. Then we will take it, and I think

14 Vince mentioned before, we will send that document out to all

15 of the licensees and applicants for cps.

16 DR. SHEWMON: This then becomes a reg guide.

17 MR. GAMBLE: We will say, demonstrate that you need

18 this document, or what plan do you have for meeting this

19 dt.c ument .

20 DR. SHEWMON: We do that instead of writing reg

21 guides. When do we write reg guides and when do we promulgate

22 NUREGs?

23 MR. ROSSIN: They can send us a letter that says,

24 licensee do this or show cause, or whatever.
Ace-Federal Reporters, Inc.

25 MR. HAZELTON: That is what we did the last time khen
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1 6313 came out. We sent it out, and then asked each utility

2 what they were doing to implement the staff's positions.

3 Before we got around'to finishing the circle on that, we had

4 a new pipe crack study grovo, and so now we have a new one.

5 But that is our intent, is to send out a letter.

6 DR. SHEWMON: This goes out for comments first.

7 MR. HAZELTON: Yes.

8 DR. SHEWMON: That is probably an improvement.

9 DR. HANAUER: This is scheduled for discussion with

10 the full Committee next Friday at 1:30. But it would be useful

11 to h ave some of this discussion now. We have managed to add

12 so much -- so many steps to the bureaucratic minuet involved

13 in getting out a reg guide that it now takes two years. It

14 is impossible to contemplate taking two years to get out the

15 document, once having decided that this is an unresolved safety

16 issue.

17 This document therefore has some of the properties

;8 of a reg guide and some properties that are not appropriate

19 for a reg guide. In particul- At lists requirements, whereas

20 reg guides have only acceptable ways of doing things. This

21 public comment period, however, fulfills the Commission's

22 promise to the public and to the industry that we would not

23 adopt significant new requirements without an opportunity for

24 public comment.
Aca-Federal Reporters, Inc.

25 Since this and most cther resolutions of unresolved
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1 safety issues do in fact impose new requirements, then, like

2 this one, we anticipate that they will go out for public comment

3 and that the comments will be received and resolved before any

4 final Commission action imposing these comments. However, in ,

5 some cases -- and this I don't believe is one of them -- the

6 new requirements will have enough urgency that we will begin

7 asking hard questions of licensees and applicants before the

8 final imposition, which has to wait for the public comment

9 and for management, and even in some cases Commission, review

10 of the new requirements.

Il This document is therefore not exactly a reg guide,

12 although it has some of the same characteristics.

I
13 DR. SHEWMON: Than you. '

I4 MR. BENDER: I think I would like to make a brief

15 observation about what is going on.

16 DR. SHEWMON: All right.

17 MR. BENDER: I think the argument is being made that

18 BWR pipe cracks are an acceptable condition and probably that

19 is a practical observation. That is, they exist and unless

20 we are really concerned about them, they probably are going to

21 be acceptable.

22 The problem that appears to remain is how to inspect

23 for them and when to decide that they are of concern. My

24 belief is you are asking for more frequent inspection and
co Federal Reporters, Inc.

25 probably some improved inspection technique. But I will be
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1 darned if anybody can tell what you are asking for in this

2 reg guide or from the conversation here. My impression, from

3 what I have learned from the industry people that are here,

4 is they aren't sure either that they know what you are

e-15 5 requiring.
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macB4H I fais may os a useful document, out not for

2 regulatory purposes. It is just arm-waving, and I think we

3 ougnt to do some thing about it. That is the end of my

1 ooservation.

2 OR. SHEMMON: Vince, let 39 ask whether you tnink

6 we are on status of BWR pipe crack program or in-service

/ insoection o f RCPS now.

5 MR. NOONAN I think we are on bo t h.

> Od. SHEWMON: If we aren't on the second one, now

13 I rule you out of order, ana we will go on. If we are, I

11 will le t you talk aoout whatever you want to talk aoout.

12 'G . N00N A4 : Let me talk one or two minutes nere.

13 We kina of got off of the sc hedule he re. I would like Ron

14 Gamole to g? t up, and I think he could addre ss a lot of

la Cr. Sender's concerns that he has oeen expre ssing here. One

I vas going to oring this out later, but tnela thing --

1, appropriate time is now -- we are an the process of doing

19 two things at the Engineering Branen level. One is a t tne

19 Jivision of Operating Reactors level, and th a t is, we are

23 forming a group -- and I hesitate to call it a pipe study

21 g roup , a third pipe crack study group --

22 MR. ROSSIN: Don't call it that.

23 MR. NOONAN: I won't call it that.

24 (Laughter.)

2a It is casically a group of people including staff
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mgcBad I and consultants which will review integri ty of pioing in

d general, primery coolant piping. This group ..

J cnar t ered -- I cennot tell fou what it is because it is
4 casically in draf t f orm, and it is going throuah many

revisions -- this group of people would oe availabl3 to usa

a on an on-call basis to review new problems that crop up,

regarding wnether it is 3dR or PNR oloing. It woula ce,

3 availacle to look at public comments on tne NUREG Revision

/ l-0313.

1] It would os availaole to us to assess any piping

11 proolem that we feel is nece ssary to have a g oup of experts

12 look at in addition to the staff. faat group has oeen --

13 |4r. Eisenhut has askea me to assemote this letter and

14 f ormula te tais group by the middle of Novemoer, so that we

la can be preparec to address, like I said, the puolic comments

10 that have come in on NUREG-0313 plus any other piping

il proolems that might formulate.

13 I can see the group being acout four or five staff

li memoers, plust maybe about f our or five consultants. Tha

2J onl/ consultant right now taat has oeen contac ted of ficially

21 has oeen Dr. Bush, who has agreed to serve on this. The

22 only other name I haven't talked to out am willing to

23 formulate a name is Dr. Weeks. Those are two of the

24 possible consultants that would help us.

25 Inis group, again, would oe availaole to us to
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mac3'/!M i answer any questions regarcing pipina, whetner on SAR or pdR

1 piping.

One other statement regarding another subject on

4 the s team generators. I am in the process of formulating a

3ranc h Review Group at the 3rancn lavel to look at proolemsa

5 that we are now encountering on our steam generators --

/ lea.<ing tuoes, ruptured tubes , et ce tere. This group I

3 anticipate to be myself and my three Section Leaders,

> ossic ally to look at each problem ana than to determine what

10 'cinj of manpower one would extend -- whe ther it is a

il materials pro blem, a mechanical proolem, or corrosion

12 proolem or wnatever.

13 ile would then look at this on a weekly casis.

14 09. SHEWMON: Le t's come oac k. You know who you

la want to get up here this afternoon, and I tnink we procaoly

la have taken up most of Simon's time with our cuestions.

14 There are f f.ve or six more pages here. Where do we go now?

IS MR. N00NK4 Let .51 finish th> one.

l/ (311de.)

23 Tooota will talk aoout our proolems with the

21 stagnated lines.

22 02. CHENG: The last item is on tne

23 i mpl e men ta tion. This will be covered in the Class 2 piping

24 system. That is the only di f f erence from the original

25 0313. The general recommenoation has already been coverad.
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age d.d i Od. SHE#40N : Thank you.

> 'Ad . GA'43LE: Let me just make one more comment

3 about safet/ significance. Let me make a general comment

t a bout safety significance in the pios study group.

o fne results of the pipe crack study group really

3 define wnat we thought about cracking incidents and what hac

/ to os done eocut them. And to oriefly summarize, I want to

3 say that tne oipe crack study group f elt tnat undes ir acl e

BJR pipe cracking, as we knew it and as we .<now it now, doesv

iJ not present a significant safety hazard to the puolic, de

11 still believe that. NUREG -- Revision 1 of 0313, we

12 inoicate things that nave to be done to maintain that

13 divisicn for operating plants, for plants under

il construction, for plants applying for Cp.

la fnose things are done, and those are indicated in

is the first part cf the report. Those are the things that we

il era implemen tir.g or will try to implement in a very short

15 period of time af ter the puolic comment period is over, and

11 se nave resolved any comments we have rec e ived.

23 As I mentioned before, tnere are maybe ten long

21 term issues that are identified in the latter part of the

22 report which made very clear in the report that the NRC

23 staff does not feel that these have to ce done oecause iney ,

24 are necessary for safety, but tha t i t is desiracle to recuce

2a even further the incidence of pipe cracking in SWRs. de
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mgc3MH I just don't like leaky pipes or sionificant cracks in the

2 coolant ocuidary of nuclear reactors. That is why we are

3 suggesting that the long term items ce implemented.

i Ne feel we are in a safe position now. We don't

a think we have to implement those long term things to get

a there. ,Je feel we are ther3 now.

Mith that little summary, I will go on.
4

3 (511de.)

/ I want to present our fracture mechanics piping

IJ integrity program that we have. These are the main elements

11 of our progr am. These are the highlights. I just want to

12 toucn on tha highlightst I won't really talk in detail aoout

13 any o f these ,

la I also want to point out that this is not

la a ll-i nc lu s iv e . There are additional progrems within the NRC

Id on fracture mechanics piping integrity. The y don' t

Ie necessarily fit into the scheme of things. Ne hope to nave

13 these things completed within 19 or 24 montas. Some of the

19 things tnat are going on within NRC and witnin industry are

2) longe r term than that, so we are having the program to

21 develop evaluation me thods and licensing criteria in that

22 time frame.

23 This will be our casic approach. Just very

21 oriefly oefore I get into some details, this is assessment

25 of integrity evaluation methods. There are various
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mgc 3'/M i metnads -- linear elastic fracture mechanics, limit load

2 anal /ses. This was an assessment tnat the clRC is in the

a pro:3 ss of Joing. I think the conclusion is set of whicn

4 one of taas; particular methods should be used oy the NRC

5 for evaluation and licensing criteria.

3 Ne have alreacy made our decision, and I will

/ point that out later. The second aspect, of course, is a

S review evaluation and integration of industry programs --

> not only the programs you have heard today this morning

13 sponsored oy EPRI and General Electric, but also specific

11 analyses which have been cone for specific problems such as

12 asymmetric olowdown loads, LOCA blowdown, and others. This

13 is across the board on lignt water reactors -- not only

14 coiling water reactors, but also pressurized water reactors.

G
la Our program is for light water reactors, not just coiling

la water reactors.

li The third aspect is application of elastic plasti:

13 anal / sis mathods. One that is descri bed in the pipe group

11 study analysis for BdR and pipe cracking. That was one of

2] the things that we used to make the judgment that there was

21 no safety hazard associated with BAR pipe cracking. The

22 second espec t of this is the generic applica tion for lignt

23 water reactors.

L4 The fourth aspect is licensing criteria

2; development, and then the fifth one is something very
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mgc3JH I recen t -- full scale verification of light wa ter re ac tor

i piping integrity. This is a program that we are asking

3 Research to initiate for us.

1 I am not going to talk about the first two. I

a thin.< th3y are straightforward. fnere is really noching to

3 be said that hasn't oeen saic. I will talk about tne last

three items..

3 Application of elastic plastic fracture mechanics

/ _nalysis, just very criefly, we have already applied elastic

13 plastic frac ture mechanics analysis in the pipe crack study

ll group. It was the first time we did something like that.

12 In tnat particular instance, we analyzed what I called the

IJ Juane Arnold pipe flaw. You would take any pipe of any

14 diame ter -- i t doe sn' t have a ten-inch line like Duane

15 Arnolo. It is a pipe that nas 270 degrees part-througn

13 crack three quarters of the way through the wall, 90 degree

II segm3nt that is tnrough the wall. That is typically what is

13 fouac at Duane Arnold, and that is what our analysis was

19 oas3a on.

2J di considered axial De nd ing loa ds , bending or

21 large loa ds , assuming you had something like a small

24 earthquake load. Tne conclusion of the analysis was that

23 the pipe must be longer than 200 f eet in order to have wnat

24 we would call rupture before burst. That is a very long

25 length. Bals typically have pipes in oraer of magnitude
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mgc3WH l less than that. That is tha main oasis we used for crawing

2 the conclusion that cracking incidents even as oad as you

3 saw a t Ouane Arnold and even with ' -thquaka loads Jo not

4 pres 3nt a sa f e ty hazard. You are jus t not going to have

5 burst conditions. You will have leak before burst generic

5 apolications.

/ M3 are in the process of doing that now. Me have

3 som3 technical assistance programs to the tearing stability

9 analyses for flaw and load conditions. We complete these

13 analyses; we use this as tha basis for evaluating flaws in

11 opera ting rasctors and also for development of a licensing

12 criteria for operating at n3x plants.

13 M.R . B E.1] ER : Catore you take that off, one

14 question acaut the Quane Arnold analysis. P resumacly the

la loads that are used were some that were either typical of

15 Duane Arnold or some braketing load. What did you do?

I, MR. GAMBLE: It was a bounding load. It is one

13 part of the analysis that there is a gap in. It was

19 difficult for us to assess, cecause unless you go ahead and

23 do a very detailed analysis of the loads that might ce

21 applied, we cou1Jn't define the actually appliea loads.

22 dhat we did was, we said, let's assume that we have a

23 cencing load, a small earthquake cending load. ,1e wi ll u se

24 the maximum allowable stress that the code woula allow if

23 you were des igning the plant.
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mocaud i We kind of back calculated, and we found out, if

2 you in fact had a load that large, tnat the deflections in

3 piping syst3ms would be such that you would cestroy most of

4 the unflaweJ pipe anyway. So wa said the coundino condition

a is such that flaws - you just have yourself a tremendous

5 problem. That was the way we lookea at it. We tried to

couna it that way.a

3 It was difficult to do oecause we aid not nave

> specific analyses for the earthauake. ,i e tried to use a

10 counding load by the code allowaole.

11 One reason we are continuing to do this is, we

la tnink we have a very conservativa analysis, de think that

13 this, again, is another indication ti.at you don't have a

14 proolem, out we would like to pin 1; down numerically oetter

la than we have done. That was a rather quick analysis,

la (Slide.)

li Let me just outline what the elements of our

Il licensing critaria developm3nt are right now. Again, this

19 is sometning that is under development. It isn't really

2) finished yet ano won't be, prooably, for ano ther 12 to 13

26 months. I will just outline the soproach.

22 Tne approach we are using is deterministic

23 anal / sis. There are people who are trained to do

21 prooability analysis. We are not trying to do that. Me

23 con' t think we can ce successful doing hat. Our goal is
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mg c T !.i i to aeve som3 thing in the 12 to 18 month time frame. The

second is, we are using J-integral analysis, which is on? of'

3 the elastic plastic methods availaole.

Th e failure criterion that is e ssoc iated with thate

] .oarticular method is tearing staoility. These particular

assumptions -- and this particular methoos is tne samea

method using in the pipe crec k study group report. A
4

1 detailed analysis is presented in JJR EG-0833. If you want

i nore detail on tna analysis, you can look in those reports.

13 Right now, we are a ssuming, because we don't

li oelieve -- we don't celieve that you will be able to say in

12 the i mmedi a te future that you won't nave thrcugnwall flaws

13 in piping. One of the things you have t o ao is to show

14 tne/ can tolerate a large throughwall flaw. They will

la pos tula te large flaws, large enough so wo don't have to

13 worry aoout f atigue analysis for the ever t.

14 ,lhatever safety factors we end Up using will c3

13 determined oy frequency of event. In other words, if we

11 nave small e arthqua?.es , that would have a safety factor

2J assoc iated with it . And that would oe larger than some

2i large ear thq uake that has lower prooability. So we will

22 take frequency of avent into acco unt somehow.

23 (511de.)

24 The last item is something that we have done in

25 the l ast six weeks or so. There had been questions about
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m;cBod I loaa carrying capability of field degraded pipe. To gain

2 incrassed confidence in the analyses that w3 have Jone, we

3 wantad to actually ao full-scale verification of pioing

i int?grity. Again, this is not just SWRsi it is also lignt

w ter reactors.aa

a Tae first thing we hope to do is measure loaa

/ carr/ing capaoility of fielo degraJed pipe.

3 G. ROSSI.it ahat do you me an oy field Jeg'. 33ed

2 pipe?

IJ MA. GAMBLE: We are talking -- on Item 3, we are

li tal'cIng ebout taking the remaining Inconel saf e-ends and

12 testing those in some manner, using bending and axial loads

13 whi:n wou1J simulate normal operating conditions ana

14 transient event loadings, earthcuakes , and 3.so fe rri tic1

15 piping if we can get our hands on it, cracked f e rr itic

13 oiping in tne pressurized water reactors. Ne want to

li ac tua lly ta.< a f eeowater, crackea pipe s, and the Duane Arnolo

13 safe-ends and test those.

19 JR. CORTEN: Will they have specific cegradation

23 crack sizes?

21 .MR. GAMBLE: We know what Duane Arnold loc"s

22 liki. Ba sic a lly, it looks something like tnis.

23 (Slide.)

21 Tais is a 90 degree throughwall segment. There is

da a crack segment that goes tne rest of the way around the
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mg:SJH I cir:umferen:e. That is approximately three quarters of the

2 way through. Of course, that varies in the real pios. It

3 is anywnere from 25 percent to three quarters of the way

4 through tne wall.

; J3 know in the Quane Arnold case tnat the real

a cracks were somethina lixe these illustrated nere.

D.t . COR TEN: But will you know in each case what.

i you are dealing with?

/ 17. GAMBLE: Yes.

1] 17. BE30ER: Just like you dia in Duane Arnold,

11 :4R . GA4BLE: Exactly,

ld '4 9 . BENJER: Well, then, answer nis question.

ij 4R . GA'4BLE: We know what Duane Arnold loo 4s like,

14 cecause several of these have oeen cut open. The other

la thing we will do is try to do :lDE of each section tnat we

15 test beforenand to get some indication of wnat the crack

1. looks like oeforenand.

19 (311de.)

19 The purpose of the program is verification of the

2) tearing staoility and analytical method, and we procore to

21 continue to use --

24 0R. CORTEN That assumes you know what the flaw

2J is.

24 47. GAMBLE: Yes.

25 DR. SHEMMON: The Duane Arnold pipe crack, if it

1334 195



d
31 16 13 195

mg c B't|H I had been halfway tarough, tnen how woula -- i f you keep

2 increasing the 270 aegree part, how far can you go cefore

3 /ou get in trouole?

4 .42. GA1BLE: If you are coina to develoo a

5 Criterion, you have to make that jucoment. You are coing to

3 have to ma%9 an assumption on .yhat kind of flaw you are

/ aoing to postulate. And you are coina to try to orove,

3 cased on tha postulated flaw, that you can in f act maintain

> leat before ourst.

10 For stainless steel or any other material, I can

11 alwa/ s postulate a flaw in a loading condition where I won't

le h av e leak 03 fore ourst. So now if you are asking me if I am

13 going to pos tulate a Duane Ar:.;1d type flaw that dian't

14 leax, tha t was 360 Jegrees around the circumference and was

13 totally symmetrical and that flaw grew out to 99 percent of

15 the vall thickness and I didn't find it, and you are going

1, to as k me , will I get ourst conditions in stainless steel,

13 my an swer is yes because ycu made me pos tula te that flaw.

1) OR. 3HEMMON: I didn'tt you did.

2] (Laughter.)

21 M1. GAMBLE: So I postulate it. Under tnat

22 condi tion , there is no way that you c an demonstrate leak

23 before ourst, and you ought to do something then to admit

24 you are going to have it.

2a DR . SHE'dMON : Vince, ao you have a copy of the
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m;c3iH I agenda for today? - --

4 H . N o;)d AJ Yes.

3 07. SHEMM3J: Mould you get one in f ront o f you.

4 This is int? resting, but I nave no understaqoing of how it

a tits into tne agenca. Woula you enli nten me?

3 17. N0f)AAJ We are talking a oo ut , under d3rt II,

the s tatus of tha pipe crac.< program. Ne %ind of got ae

9 little oit 7 f f the track whan 51 was up there, and we got

> into the in-service inspection program, out Ron is casically

la addr3ssiqq dart II of the agenda.,"
la DR. SHEMMON: Oka/.

|- U . GA'1BLE: Well the way ? art II was exclainea to

13 us, i t was the significance of cracting.

I1 JR. SHEaMON: Do we have more on Part II cefor? we

13 get :o Part III?

la MR. N00NA:l: We are basically done with Ron's

li presentation in Part II.

13 M9. BENDER: May I comment?

li Dd. SHEWMON: Yes.

2) MR. BENDER : If I understand corr 3ctly, wnat you

21 are saying is, your analysis has shown that it isn't

2; impor tant to inspect for thase cracks from the standpoint of

23 public safety because you will get leaks before the cracc

24 propogates catastrophically .

23
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J1BMH i 41. GA13L5 It is imoortant to inspect, and in

the pipe crack study report we require inspec tions to be:

3 cona.

4 17. SENDER: any is it important to inspect if the

a analysis shrvs you will get a leak cefore tn3 crack

i proJ3gatas?

/ M4. GAMBLE: It 13 likely that pipes are goino to

9 leat before we heve e crack that extends uniformly, 360

> oegrees around.

IJ 12. BENDE3: I think we all agree with that, and

il duana Arnold showed it, as a matter of fact. But I thin:

1: what I am trying to get it is if you think it is importan tt

13 to find the cracks cefore the lea k occurs --

11 '41. GAMBLE: No, I dian't s ay that. Me tnougnt --

la it is always important to find the crack as soon ar. you

la can. It is not essential tnat we find all cracks cefore w9

1/ have a leak. I don't think we said, and I don't tnink we

13 mean that. It is a question --

li 4R. SENJER: Somewhera along the say you nave to

23 tell us what your criteria are for deciding when your cract

21 det3c tion capability is adaquate. That is really waat we

22 are trying to find out. The c nalytical argument is very

23 g ood and very useful. It ta lls us something about wnat the

24 risk is.

2a MR. GAMBLE: You are saying -- are you looking for
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jl3.lH l e scatement oy tne staff that says if you can detect a flaw,

e let's pic k e nuacer, 25 percent through the wall -- you can

a a etic t a flaw before it gets 25 percent througn wall, that

4 that is acceptable to the staff; is that the type --

a Mt. BE:UER: That's a kina of thing that I think

anyoody would l'' to have, so people who are doing;

inspecting :now wnat to shoot for..

3 Md. GA'13LE: I will make a cc ment on that, ano
.

e mayos so aecody else can adcress it. But in the pipe crack

10 s tudy group tne conclusion of the pipe crack stucy group was

il . hat the metnods -- I can't tell you what me thoas were Deing

12 used out tae re today, but the methods tnat were beino usea

la today for in-se rvice inspection of stainless steel piping -

14 it was felt -- and I don't remember the numoer, h'arrent was

1 -) it something like 23 percent, that cracks tnat were

15 20 pe rcent, wnatever that number wasi it was not greater

1. 20 percent -- that cracks, 20 percent let's say, could os

13 r eliaoly detec ted oy UT metnods today.

l/ The conclusion of pipe crack study grouc was tnat

2) that was ad3quate. I think your question has oeen

21 addressed. It may not have oeen adcressed explicitly in

22 this document, cut it is in the pipe crac k study group

23 definitely.

21 MR. BENDER: I am looking f or i t -- it's addressed

25 as it relates to the particular tasks that we were trying to
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f AI L=E ojl31H I resolve.

2 11 4 . GA13L5: That docum?nt dois not pick up ana

J make a stata nent that the scaff feels tne Uf methods you use

i have to do that. Tha pipe crack stuoy group made a

a s tac 3 ment that if f 91t they -- they thought our consultant's

a avaluation and staff evaluation that current methods coula

/ reliably da tsct flaws of that size.

3 'R . 3 E:U E7 : It wouldn't ce unr e ason sole for us to.

> 3xpec t as a result of this mee ting the staff will come cack

IJ end cell us what it thinks an acceotaole sensitivity

11 caoacility for the inspection tecnnioue is and which

l_ technique meat that requirement so we know what you are

13 really asking for.

14 'U . GA '.B ' I think the staff is going to adaress

I; tnosa questions. I don't think you are going to get that

la answar cack in a fea weeks though.

14 'id . BE:10ER: I can't know when I am going to g? t

li it 03ck. 43 have got a letter from ?.tr. Denton that says

11 you are wor.cing on it.

2) .id . NCodAd: If I could address that, wnen the

21 0313 is out for puolic comment, which is the next 60 days,

22 we wi ll taka all of those comments. We would like to

23 receive thess types of questions,

2 In addition, what I will do, I will go through the

2) transcript of today.
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jl5.lH I Any questions -- it we haven't satisfactorily

2 answ3 red, and I tnink there are cuite a f aw, we will ma.<e an

3 att9mpt to answer tnem.

4 MA. BEiDER : I think I hava made my auestions

amply clear. I Jon't need to ask th3m again..;

3 Ja. SHEJMON: Let me bring up one other point on

a this. Ana I oscked you into an untenaole situation wita

3 regard to tne zero wall, 360 degre? oreak a minute ago.

Y ohat you n' ? addressed, as one researca man to anotaer, is

IJ a set only of staollity criteria.

11 It woula seem to me if you were acing to look into

12 that and convince yourself that reactors were safe, I woula

13 oe a little oit happier if you woula look at some of the

14 criteria whi:n - or phenom 3na whic" give rise to 130 versus

la 360 degree and s ee if indeed you can begin to eliminate som?

13 of the things that give rise to the 360 degree crack

il phenomen3.

Il I am convinced that the stresses don't end up that

1) way. The crevices ao sometimes.

23 Md. GAMBLE: I agree. But what we are trying to

21 ao in developing the licensing criter ia -- that is cased on

22 resis tance to flaws, is not not diff ere nt from what we have

23 dona in reacttor vessels. I think people feel today, with

24 justi fied confidence, that they can build reactor vessels

23 without flaws that are two inches deep. But yet we make

. o , . .a
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jl 3 clH I mak? pecole wno ?ostulate flaws that are two inches deeo to

d estaolish a certain margin against tne f l aw- i ncuc ed

3 fra:ture.

6 fnat is tne same <ind of approach that we are

; taking h?r?. We ar! postulating large size flaws, out not

a cecause de Jon't anticipate that tha inc idence o f crac'<ing

/ is going to os reduced and we won't have those anymore.

3 J1. aHEdMO:l Loo'c at wnat your CE/GP friands are

y coing. I tnink they have a more interesting program in tnat

10 regard.

11 M3. .100:l A'l : ?le can continue on to tha TMI-I'

12 coratad pipelines.

la M3. HAZLETollt I have one slide on the in-service

14 insaiction. This is includ3d in ilUREG-0313. And casically

la what are we doing acout the Duane Arnold syndrome?

la D3. 3HEJMON: Is in-service inspection all it

1, should os? You can call it af ter post Guane Arnold if you

13 want to, or nave we chanced anything since?

l> M1. HAZLEfo:l Th3 only ,hing that is differ?nt

2J a bout Duane Arnold was that the weld that crackea cidn't go

21 all the way through the pressura ocundary. It was insiae,

22 and there was a crack starting from that weld, so tr

23 question has been, when we nave a situation like that, 'nat

24 are we going to do about it regarding in-service inspect on,

23 oscause that we1J is not required to be inspected?
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jl3dH I 5? 313 nas addressed that, and e sentia117 her? is

t [
3 (3 tide.)

1 Ic mignt need a little oit of interpretation,

a augminted 13I of all intern 91 attacament welds at saf e ends*

a that are not througawall welas, but are welded to for7 part

of tne pres 3ure coundary. Augmentea ISI -- Brunswic k I and,

3 2 internal attachment welds, that has oeen cone.

- (511de.)

IJ Inere is a Duane Arnolo ty.ce 1 - A. The creck went

11 tnrough froa this weld. Where is the Brunswick, the 1-6?

12 It is the same kind of a thing, the same little capillary

13 revice her?. Ano to really diff erentiate, here is anotner

14 type where /ou have a welo to the pressure coundary, out not

la through it, where you have an annulus, not really a crevice.

la And here is another type, called the tuning fork

il typa, wnere this weld is way out here. And this is a solid

13 piece of metal, so tnis weld is not to the ,aressure counoary

19 part of that.

2; 0.1. SHEN' don : This is all internal attachments at

28 saf3 ends. It doe s not cover internal attachments anyplace

22 els3.

23 M.R . HAZLETON: Tha t's rignt.

21 D.4 . SHEMMON: All right.

2; MR. HAZLETON: Ano there is -- let's see,

1334 203



31 17 37

jl 3 /lH I 3 ss 37 tially vnst 313 says is that if you have a crevice

- there , you .Tave to consider it a service sensitive area.

J Ana it throws the in-servica inspection into the category of

I service sensitive components.

; If you don't have a crevice tne r s , then it puts it

into the caragory of welds that you must inspect ina

accordance with the normal augmented ISI program. 50 it is.

6 addr3ssing those. ?! elds of that nature must ce insoecteds

> that is cov2 red in 0313.

12 3.1. SHE. MON: Gooc.

11 ? lay don't we take a 10-minu te creak since we are

tne schedule es11s for one at 3:00. Then we will come12 --

13 cact.

I; (Recess.)

la 02. SHE'/IMON : Can we come to order?

13 .in a t I would like to do at thi s po i n t -- I think

1. in view of .vhere we are in our schedule, or aren't -- is to

13 skip the borateo lines item in the f eedwater cracking

11 s itu3 tion. As I see those, thos e are -- I am temotad to say

2] oenign. Tha t is procaoly not a gooo choice of words, but

21 they are pro olems we don't have a complete answer on, but

22 are ge tting words, and they procaoly won't cause us great

23 a moarrassment in the interim.

24 So why don't we pass on d an to the tech specs on

23 control of water chemistry.
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jlS.B i i37 way of cackorcund -- or et least my perception

2 of tais, tna staff has recently moved to tana tech soecs on

secondary Nater che aistry or the control of wnat s?condarya

1 water chemis try out of the tech specs, cecause trying to sat

; the 7eneral tech spacs nere nas oean particularly -- at

a L3ast irritatino, and mayoe count 9rproduc tive with r3gara t3

/ the utility's operation of the reactor.

3 1/ particular con: ? rn is tnat its impurities in

e the secondary f eeJwater, which has given r133 to the trouole

IJ in steam ganarstors, or at least tney are a ma jo r

li c on tr iout ing factor h9re, and I woula lite to ce assured

l_ that the sta f f indeed has a fair id?a of wnst they are coing

IJ to ?u t in its place and that they have some assurance that

11 we are likety to end up chewing up steam generators at liast

1; no f aster Nith their new procedures than we did witn the

la ola, ana hopefully might evolve into procedures that would

1/ mak? steam generators last a little oit longer.

13 H. N 0( M A.l Dr. Neeks is here to address

19 generically the tecnnical saecifications of water

2] chemistry. I will let him go ahead and start the

21 presentation.

22 07. S HE.OD N As I understand it, /ou people will

23 decide whetner or not the new procedures which were sent in

24 to /ou are acceptacle ?

22 MR. NOONAN: On the secondary side? Yes.
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J 13..h 1 0.1. SHE?lM3:i You will tell us what criteria you

are coing to use oefore you quit? Mill John speak on tnat?'

; 'U . MEEX5: No, I am not goina to speak 7n tnat.

i 'U . NOONA;l Me will address that.

o G. MEEK 5: I have prepared a very orie f -- wn? re

3 i s tn e po in ; 3 r -- I am John 7 leeks of Brooknaven Lacoratory.

I nave prepared a orief discussion of the.

3 situa tion , P aul, the idea ceing what is the oroolem

> associat3d with tach specs? '4hy J o I tnink perneos at tais

1) stat? we shouldn't aave it?

11 The possiale technical so3cifications you miont

12 con:?ive on tne s?conaary coolant in a ?.dR relate to the oK

13 of the coolinti i t's conduc tivity, whicn can te correlated

14 to :ne in-133kage of imoera tives; oxygen, which can ce a

I; promoter of corrosion or stress corrosion cracking of

13 various materials: and chloride.

1. Tae question that one comes up with was: .lhat are

13 the proolems associated with this? How low should we make

1) thesa things? How low can we make tnese things?

2) If you make a tech spec for chloriae sufficiently

21 low that you have reasonsola assurance there won't ce any

2.3 onse t of centing or stress corro sion crac king, you are

23 prooably kidding yourself for the very simole reason there

21 are concentration f actors in the steam generator of greater

23 than 10 to the 4th possiole, and in very secluded regions.
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J13lH I And [ don't thin < of the st3am generator desians in voqui

toda/ -- e<cluJe Such areas.

J faerefore, if one wants to set a meaningful

i tecnqical saicific ation that has a casis in fact that you

; can't g e t -- that tne chloride navar gets aoave that, you

a won't have any proolems. I think we ar? kidding ourselv?s.

I faen we have the cuestion of if tnere is an

3 excursion in one or more of these tainos, wnat is tne oes t

/ thino to co aoout it? Does it make sensa always to saut th?

IJ pl3nt down?

11 Aomi ttacly, if th3re is a harmful impurity that w?

l_ thinc mignt ce hiding out in a crevice, then reaucing tna

lJ .Jow!r level at least is one way of flusnino it out, one way

it of flusning it out of that crevice.

la 3ut otner excursions that one mignt make, can

13 conceive of, might be ba tter -- to 19 90 the plant runnino

1/ wnile correcting the situation in tne condensor.

13 fnarefore, one cones up with the conclusion tnat

11 it is not nacessarily practical to do it at the present

22 time.

26 (311de.)

22 This is tne fourth one in that pac k ace . This

23 should have oeen my first one. I wan teo to review oriefly

21 the history of the various machinations that have oeeri going

22 on regarding the need for technical specifications.
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jl3.iH I You will ecall tne earlv ?:iR steem cenerators

2 edopted the model tr?3tment when they h30 in-lea ka ga of

3 impurities. That was at en in-lana clant, 3eznau.

4 Ta 3 vogue then switched to the low

a pho saha te tre e tmen t. It was carefully controlled. At 13sst

3 at some units -- and Ginna is one of the ostter exemoles in
this countr7 -- it wes possiole to evoid stress corrosion.

3 and to avoia wastage with a very care fui control.

/ dowever, quite f ra q uen tly , for one reason or

12 anotner, perticularly if th3re was a small leak in a tuoi --

-

11 cre/ ice, as .'.appeneJ at Rooinson, tne utility was concerned

12 aoout radioactivity getting into tha laka. So they sealed

13 olowdown and a llowe d the phosphate enemistry to oc wild,

li It was suggested -- and I wrote such a memorandum

la acout six and a half or seven years ago, suogestirg that

la perneps a t3:hnical specification based on the low chospnate

1/ treatment mignt in f act ce a way out of the proolem. Sucn a

13 specification was actually craf ted, sad I believe it is

19 still in vogue at Ro oi nso n.

2J I think the representative of Carolina Power 1

21 Ligat left, but oecause of tne prnblem they went to a higher

22 phosphate. Going to the high phosonate eliminated the

23 swings do to condensor leakage that helped with the stress

24 corrosion out led to wastage. Then there was a conversion

25 to AVT, which is the process of the conversion, caustics
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j l S'/IH i developea into units, more stress conversion. There was

- so re continued wastage staying on A/T, or plants started on
-

3 it nad d?nting and some stress corrosion cracking of the

4 pising.

> 53 it c?rt31nly se3ms that in a te chn i.c al

sp2:ification one might hev? wri tten this year, this year,;

i c tais year woula ce definitely counterproauctive cecause

3 g3ts intc a cortion of tne plant's license. This is a

> learning process; it may be almost a learning -- tragic

IJ 1 earning pr3 cess we have been coing through in thi area,

11 out cased on which it seems rather unlikely the any

12 t ecnnical specification ',:= coulo write today -- and I have

13 an a'c ample i this is on my taird viewgraph.

14 (311ce.)

la rais comes from the testimony of Ray MacCary at

13 the Prairie Island nearings. And I oelieve this is -- if

1. you notice, Prairie Island technical specifications are the

13 pits. I taink we need some tumor at that time in tne

1/ aftirnoon.

23 (L aughte r. )

21 They talkea aoout primarily controls on the -- in

2d the c ation and in the condensate, the pH and the olowdown,

23 and the hydroxide in the blowdown. These were recommended

24 at tnose years; I believe , I am not certain. tnat they are

2; still in vogue at Prairie Islano. Prairie Island has not
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nad any denting. It has not had an wastage. It has not hadjl3 E? .

2 any stress :orrosion crackiqa tnat I know of to data. It

3 also is on a fresa water plant, does not have any c opoe r

; alla/s in tne f eeJwater train, which is one of the

a contrioutors to denting.

Tas use of these technical specifications on a

e unive rs al oasis may not make sense. The fact that they were

3 in togue at Prairie Island at one time may not ce tne reason

/ why prairie Island has avoiced aifficulties.
\g

I) (311de.)'

Cr

1: Finally, if we look at wast the cause are of '.he

14 principal proolems that have developed in tne steam

13 gen?rators, the cause of the Jenting is chloride

14 in-l e ak age . This can be reduced or minimized by tecnnica l

15 spec i f icatio ns . But, as I said earlier, I question that it

la can ce reduced enough to be meaningful. A low pH swino,

li associated with chloride -- this has happened at the

13 seawater plant in the presence of the copper or nic<el ions.

l> If we have a seawater-cooled condansor, if any

2) leakage at all occurs, chloride and low pH will com? in, ano

21 thers is a copper f eedwater tubing, it may oe impossible to

22 set a water specification that will totally prevent, in my

23 opinion, denting developing at some time in the course of

24 the operation of that plant.

25 1334 210

@? @kbkb9
< , -



031 16 01 210

iBWH I I think t'..s t is all I have to say on the subject.'

2 The point I am trying to make is it would be awf ully nice if

3 we were smart enough with the existing plants that we have~

4 and the combinations of material and alternate cooling

5 water, that we neve at these plants, we could invent some

o plant-specific technical specifications on secondary water

7 tha t would mir;1mize the probability of dif ficult1 -

8 developing in the steam generator. I personally think that

Y if it is written as a tech spec, unle ss it is tight enough

10 to prevent the problem, it is meaningless. Then if it is

11 that tight, I don't think the utility can live with it,

12 simply because there are always slight excursions of one

13 type or another.

14 DR. SHEWMON: Thank you. I guess my question to

15 you, Vince, is -- okay, the old procedure wasn't perfect.

16 What evidence do we have that your new procedure won't be

17 meaningle ss, to use the phrase John used? Or are you giving

18 up and saying, " Gee , whiz. Utilities lose a lot of money

19 when they have to burn up all of those workers and replace

20 the steam generator, and that is motivation enough for them

21 to worry about it," or what?

22 MR. NOONAN: I would like to have Dr. Almeter

23 address that. He was in on our decision to take off the --

24 recommend taking off the tech specs on the secondary water

25 chemistry. Frank has a lot of background in that area.
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kacBWH I Frank? Would you take the stand?

2 DR. ALMETER: If you would restate your question

3 again.

4 DR. SHEWMON: What are you going to put in place

5 of this thing? What easis do you have for thinking it is

6 going to be an improvement, or have you quit trying?

7 You figure there is enough motivation for the

8 utilities to worry about it, and you are going to let them

9 chew up steam generators whenever they f eel it is

10 economically -- or whatever, usef ul?

11 DR. ALMETER: I don't know.

12 (Laughter.)

13 I would start with the last s ta temen t. I don't

14 think we will let them chew up steam generators.

15 DR. SHEWMON: Are you going to try to inhibit

16 them?

17 DR. ALMETER: fes.

18 OR. SHEWMON: How?

19 DR. ALM ETER : I would like to start out -- one of

20 the reasons I think John Weeks has pointed out -- the events

21 tha t led up to certain requirements for water chemistry, we

22 did impose a similar tech spec that was proposed for Prairie

23 Island on one plant. That was Beaver Valley. That was a

24 new plant starting out, and it turned out that they were

25 having very much dif ficulty in starting up. They couldn't
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kap 5WH l get out of ho t shutdown on this type of specification. It

2 was loose enougn, but they were basically holding to the

3 NSSS requirements. During the startup period, we were

4 noticing that they were running into conductivity mode of

5 something like 50 micromodes. It took along about twc

6 months to bring it down to 25 micromodes. They were

7 operating in this range and still were not out of ho t

8 shutdown. We had to revise and we -- on our intial

9 requirements we let down about two micromodes, to about

10 15, in order for them to get into an operating condition.

11 This was a condition -- we realized we were going to have to

12 redo this on every new plant during startup.

13 DR. SHEWMON: (ou aren't speaking to my question.

14 You are bringing out your violin about how bad the old

15 procedure was.

lo DR. ALMETER: Yes, realize that these were in a

17 mode or a condition where they would have to re port a

16 licensee event re por t . It did not cure the problem of what

19 they were having. That was a mode where they could not get

20 out of this condition of even keeping within tech specs.

21 Then realize that the number of shutdowns they would have to

22 do -- there was an EpRI report that showed that every time

23 they shut down, they would de posit f rozen product into the

24 generators in other words, they were not keeping a mass

25 balance every time they shut down.

1334 213

.



31 18 04 213

kacBWH I They could not keep a mass balance because of

2 this. They didn't allow adequa te blowdown in tnis

3 mode. Then we learned that any tech spec that we would

4 require on the secondary side may affect the steam purity

5 f ector, or eventually the turbine. So if we require a low

6 c hloria e , perhaps .5, which did not s how --

7 DR. SHE'tlMON: When are you going to answer my

8 question, Frank? Come on.

9 DR. ALM ETER : We are going to ask the utility to

10 set up a monitoring program to make sure that he is

11 monitoring thi s wa ter chemistry. And we have asked --

12 DR. SHEWMON: I s that dif f erent? You didn't have

13 to have a monitoring program before?

14 DR. ALMETER: That's right, we never had a

15 monitoring program. We had a requirement that was a review

16 plan, a standard review plan, that would ask them to look at

17 c er nain parame ters, but there was never a requirement tha t

lo he had to monitor this. That is why it came up as a

19 technical specification.

20 We introduced the technical spe cif ica tion . So

21 now, we are asking him to monitor this secondary wa ter and

22 put this as a licensing condition.

23 DR. SHEWMON: Do you have a monitoring program in

24 f or Surry-2 ye t?

25 MR. NOONAN: No.
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'' 78WH I DR. ALMETER: Yes, we have a list of plants that

2 re sronced to .our request, tha t wa s sen t out last fall.

3 DR. SHEWMON: Can you put it up so the rest of us

4 can see it?

5 DR. ALMETER: I don't have a slide. I can read it

6 off. It is very short. There are about a dozen plants that

7 re sponded so f ar. Some of them have rejected our licensing

8 conditions. Two of the se , so f ar, ara Connecticut Yankee ,

y and Millstone Unit 2.

10 The f acilities that have adopted or accepted our

il monitoring requirements are Arkansas Unit 2 Beaver Valley

12 Unit 11 Braidwood Units I and 2 Byron Units I and 2;

13 Farley I and 21 Maine Yankee; North Anna Units I and 2;

14 Runcho Seco Unit 11 H.B. Robinson Unit 21 Three Mile

15 Island Unit 18 San Onofre Unit 1; Surry Unit I ano 21

16 Yankee-Rowe and Midland.

17 Now, Midland, North Anna and Byron and Braidwood

18 are still in their licensing procedure at the moment. They

19 have not been turned over to the operating reactors

20 division. I have tried to collect kind of a head count of
21 those that f eel, Ye s, they realize that they need a

22 monitoring program, they will accept our licensing

23 condi tion.

24 DR. SHEWMON: So they give you a monitoring

25 program, so what?
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k a pBWH I DR. ALMEfER: They have sen t those in for our

2 review and we are in that proce ss, reviewing each one of

3 these.

4 DR. SHEWMON: What are you looking for?

5 DR. ALMETER: I am looking f or a program that will

6 morsitor condenser in-leakage, a program that will monitor

7 the f eedwater control, as whatever their plant procedures

8 require --

9 DR. SHEWMON: Let's say Surry-2, which ha ppens to

10 hold a track record f or chewing up steam generators,

11 currently, hands down, isn't taking part in the EPRI steam

12 generator. study group, so it is not sure where they are

13 ge tting their wisdom on how they should do this. Wha t are

14 you going to use for criteria? Let's say they monitor it,

15 they have procedures of what they did before, but they meet

to all of your requirements; don't they?

17 DR. ALMETER: Not necessarily. They never laid

18 out a program.

19 DR. SHEWMON: You say they have agreed to whatever

20 y3u asked them to do.

21 DR. ALMETER: But we never saw the program before,

22 of what they were doing.

23 DR. SHEWMON: What are you going to do now? Wha t

24 are your criteria?

25 DR. ALMETER: We are reviewing their program and
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k a pBWH I what they plan to do in control on the13 secondary water.

2 If that is going back and keeping a tighter condenser, if

3 they have installed demineralizers, and if they are

4 actually ooing some program as far as administratiicc iv to

5 con trol - if they do run into a problem --

0 DR. SHEWMON: A minune ago you said you had -- you

7 had asked them to put in a monitoring program, and they had

8 agreed to it. Now, a monitoring program is not full line ,

Y full demineralizers. Now you are bringing in other things.

10 DR. ALMETER: Each utility has laid out a progr

11 of what they intend to do and they are submitting that to

12 us. And we are reviewing it.

13 DR. SHEWMON: What are your criteria, then?

14 DR. ALMETER: Looking at the conductivityi

15 looking at the phi looking at the to tal solids like copper,

lo iront looking at chloride.

17 DR. SHEWMON: You still haven't given me

18 criteria,

19 MR. BENDER: Let me try a different tack.

20 DR. ALM ETER: The limits the tend to hold to, t hey

21 interd to hold to?

22 MR. BENDER: If I understand correctly, Ginna has

23 a very succe ssful program f or monitoring their wa ter

24 chemistry, and clearly their steam generators show it. W ha t

25 do they do that's so good?
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kaoBWH I DR. ALMETER: They haven't submi tted i t, but I

2 will give you wnat I know about that.

3 MR. BENDER: They ought to find out, if they are

4 the only ones that are doing a good job -- you better find

5 out what a good job is.

O DR. ALMETER: Back in 1977 they installed a

7 complete demineralizer system on the secondary side. That

6 was a complete f acility in addition to what was already

9 there. I think they did some retubing of their condensers.

10 They have a tighter control on the amount of condenser

11 in-leakage that they will tolerate.

12 MR. BENDER: The fact that they are pumping out

13 using cooling water out of the Great Lakes, is that an

14 influence on why they are so succe ssf ul?

IS DR. ALMETER: That may be a factor, sir.

10 MR. BENDER: I think the problem is you are saying

17 you are going to require some thing, and you are being very

18 unclear as to whether you would know whether what is

19 proposed is useful or not. There is no model program tha t

20 you can hold up and say, "this is a good program." My guess

21 is that you need one for systems that are operating f rom

22 fresh water supplies and another for systems that are

23 operating with salt water cooling supplies. And probably,

24 you need diff erent ones f or diff erent kinds of steam

25 generator configurations.
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'' oBWH l But for the life of me, it is hard for me to see-

2 how you can just develop these things out of thin air.

3 Somebocy ought to be trying to develop some model bcses.

4 DR. SHAO: I think it is a legitimate question. I

5 t 5. ink the answer i s -- I don't think, really, we have

6 definite criteria. I think everybody is in the learning

7 proce ss . Maybe there are many variables. We really don't

8 know if a certain content beyond a certain percentage is any

9 g ood.

10 DR. SHEWMON: We agree to that. We are wondering

11 what you are doing to find out.

12 DR. SHAO: What we are coing is a learning

13 process. Certain areas we know, and certain areas we don't

14 know. We don't know the whole story. I think just like a

15 doctor looking at pictures doesn't really know if the

lo disease is bad or good -- but f rom this program hopef ully in

17 the long term we will learn.

16 DR. SHEWMON: How many steam generators do you

19 think it will take?

20 MR. HAZELTON: I want to make one comment. We

21 have received these detailed procedures that we asked for on

22 some plants. When you look at them they are much more

23 detailed than we had ever proposed doing in a technical

24 s pe ci fica tion . I think af ter we have a little bit of

25 experience in seeing what these different plants are doing,
\
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ka cBWH I then maybe we can make some judgments that you are talking

2 aoout.

3 I think the important thing to steam generator

4 integrity is not to have specifications that shut them down

5 when they have a big in-leakage of chloridest it is to keep

6 the chlorides out. So I think that is the important part

7 regarding steam generater integrity. Regarding what kind of

8 deteils in the procedures would be required, I think we

9 alrt:ady addre ssed tha t po in t. I think we ought to address

10 1.t by saying we don't know enough on any individual plant

11 w ha t the de tailed procedures should be, therefore just

12 because we make a tech spec on the basis of ignorance

13 doesn't make it any be tter.

14 .\s I said, some of the procedures tha t I have

15 seen, these have just started to trickle in, some of them

16 that I nave seen are real good. They are a heck of a lot

17 tighter and more all-inclusive than we would have thought of

18 pu tting in the tech spec. So we are in a learning process

19 right now.

20 DR. SHEWMON: You are taking a page from the

21 prof e ssor's handbook, that says you don't have to know as

22 much to ask a question in order to know that you are ge tting

23 a straight answer, as to answer it yourself.

24 MR. B EN DER : The poin t I wa s going to make -- or

25 along those lines but in a diff erent direction. Conc eeding
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kacBWH I that you may not know what to require, then une next move is

2 oc say, How do you know the people that are specifying it

3 are qualified to specif y? Do you have any requirements for

4 the chemistry capability of the organization? Do they have

5 to have any experience? Do th. need any experimental data

6 to back up their decisions? What approaches are you using?

7 MR. NOONAN: Maybe I can addre ss that a li ttle

e bit. Clearly, when we took off the tech spec requirements,

9 off of the plants, chat decision was discussed quite

10 intensively. We felt at that poin t in time that we were

11 doing more harm than good by having tech spec requirements.

12 We felt, just because they exceeded the tech spec and had to

13 bring the plant down, it wasn't doing that plant any good,

14 from the standpoint of economics. It is up to the plant --

15 it is beneficial to the plant to have a very good secondary

o water chemistry program.

17 It is just common sense tha t says tha t the plant

16 w ill do t ha t . We are now looking at these responses. We

19 don't have any pa t answers. We don't know what the criteria

20 should be. No, I don't know whether people who are setting

21 up these programs are experts. We do have the people who

22 can review these programs end they can look at these

23 programs and say, ''This guy, indeed, is trying his damndest

24 to put together a program where we can assure ourselves we

25 are going to have the minimum amount of steam degradation

1334 22:



31 10 12 221

BWH 1 due to the secondary water chemistry," or "This plant is not'

2 going to do his job."

3 That, basically, f alls within the responsibility

4 of Frank and Dr. Weeks.

5 DR. WEEKS: Can I inject one other thing? I think

6 we are making the observation that tne EPRI steam generator

7 owners group has extensive programs in trying to determine

8 what would be acceptable water chemistries under those

Y conditions. There is no one here at the moment who is

10 representing the EPRI steam generator owners group who could

11 perhaps fill you in on the details of what they are . I

12 certainly cannot, but I am aware that these programs are

13 underway, that their results are being made available to the

14 NRP -- you are shaking your head, Paul.

15 DR. SHEWMON: That is a separate point, t houg h.

16 They have told us they will give them to us when they write

17 them up, and present them to the public, but they are doing

18 some t hing . So that is good.

19 DR. ALMETER: I can give you a slight overall. I

20 know what they are doing.

21 DR. SHEWMON: So can I. I read their published

22 papers in the open litera ture.

23 DR . ALM ETER : They are looking at the different --

24 one of them -- they are looking at demineralization. They

25 are looking a t the condenser problem.
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knoBWH I MR. STROSNIDER: I am involved in the Unresolved
-

2 r,atety issues regarding steam generators. I think the

3 approach, while the approach we are taking in the unresolved

4 saf ety issues is regarding technical specifications on water

5 chemistry -- it is not clear how much they will do you,,

6 because even if you have them set, if you don't stop

7 condenser leaks and if you don't stop intrusions of these

8 chlorides and things like tha t, it will not do you any
,

9 good.

10 Our position is you have to attack it at the

11 source. I think the way the task action plans are going to

12 address it is in the context of t what can the NRC do to

13 guarantee condenser integrity in order to keep copper ions,

14 copper-based metals out of the condenser tubes, f eedwater

15 heaters and things like that.

16 I think that is the only way you can really colve

17 this problem, is to attack it at the source.

16 DR. SHEWMON: That is not a solution. Tha t is a

19 way of surviving while it exists.

20 MR. STROSNIDER: Wait a minute. If you come in

21 and put on a tech .epec limit on chlorides and you have a big

22 condenser leak --

23 DR. SHEWMON: I am not suggesting that. I am

24 willing to admit the tech spec approach is not a good one.

25 I don't think it is a good one to say, "Can't do a damn
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'' 7BWH I thing about it, so we will try to keep them f rom rupturing

2 too many tubes," or we will maKe them plug tubes as soon as

3 the denting gets bad enough to where we have got so much

4 contraction.

5 MR. STRCsNIDER: I am not talking about failure of

6 steam generator tubes. I am talking about condenser

7 tubes. The only way you can keep chlorides out i s, f or

8 1. stance, to stop the condenser leaks. Whether you have a

9 tech spec or not, it won't do you any good unless you have a

10 good condenser integrity.

11
\j
g

12<

7
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1/5
p '^ 1 DR. SHEWMON: Maybe I heard you say " steam generator" ,

!

wa-1E 2 when you said "concenser." Do you want to back up and say some i

3ggg of the other things you said then?

4 (Laughter.) {
i

1
5 MR. STROSNIDER: The approach of the Task Action j

!

6, Plan is that in order to solve the denting problems you have !
'

,

7 to attack them at their source, which is condenser leakage and i

I
8 copper-based alloys and heat exchanger tubes, feedwater heaters,|

t

i

9 to keep those bad actors out of the system. |

10 The point I am making is to have the tech spech limit

11 on chlorides, for instance, won't do you any good if you have

12 condenser leaks and you are going to exceed the limit anyway.

13 DR. SHEWMON: We all agree on that. I

!

14 MR. STROSNIDER: That is a long-term sort of thing, |
|

15 but that is something that is going to resolve the problem.

16 I think that is an important point to be made.

17 DR. ALMETER: I might go further. I think when Jack
|

18 and I finish on the Task Action Plan, the recommendation will !
I

19 come out that we are going to have to go back and make other !
|

20 requirements on the condenser. They have better materials than
,

!
21 that; and we will require, perhaps, on the feedwater, but this !

i

22 would be on new plants. What we will do on the existing plants

23 I am not prepared to say, but there is -- !
!

24 DR. SHEWMQN: Actually, Salem and Turkey Point have
co Faderal Reporters, Inc.

25 both gone back and retubed, when they had trouble with their
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I

1 condensers. I understood Schnabel said Salem was on an opera-
u

2 ting plant footing in full-flow demineralizers. !
i

3 DR. ALMETER: Many are doing that. '

i

4 DR. SHEWMON: It is not out of the question. They
,

5 may not like it when you tell them, but if they are enlightened

|6 enough to do it themselves --

7 DR. SHAO: They do it voluntarily.

3 DR. ALMETER: I would like to point out something,
,

9 to say that this is an absolute " cure-all," if we go and say, !
l

!

10 this utility is putting in condensate polishers, that this !

!

11 is going to control the problem 100 percent and prevent any-

12 thing, because of the problems that you are going to have with
!

13 those condensers, you could have -- There is a good deal that |
|

14 has to be done on the resins , preventing sodium throw, silica |
!

15 throw, which can all add to this. |
!

16 Now if they have a problem, and they have a condenser ;
I

17 break through, we are right back to the same situation. They ;

i

18 have contaminated. |
!

19 DR. SHEWMON: The only thing, I don' t care about
!

20 what I hear from the staff is that since nothing is perfect, !

21 why do anything? Ihat is what I hear part of the time, and i

|

I

22 that I don' t care for. ;

|

23 DR. ALMETER: I don' t think we are doing nothing. |

24 DR. SHEWMON: Good.
Ace-Federal Reporters, Inc.

25 DR. ALMETER: I think that this is a step, but that
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we have never had a requirement that they force the utility to
1

i

2 monitor that secondary water. I think the first step is the
,

3 licensing condition.
,

4 Now, to go back and say that that utility has the ;

:

5 qualified staff to do this program, I think it is a regulation, !
i

'

6 in our regulations, that there is adequate staff to run that

7 plant, in some part of the codes. I can' t specify that.

I

8 Now, after the TMI problems are reviewed, there may !

9 be new regulations on what staff are going to do what, as far ;

I

10 as the utility ;

|

11 DR. SHEWMON: There will be several after TMI. ;
i
i

12 DR. ALMETER: This is where we stand, at this stage. |
,

|13 DR. SHEWMON: Are there questions on this? Is there

14 anything else on this?

i

15 DR. MUSCARA: On the monitoring, is the philosophy ;

16 to be able to get operating experience with particular levels?

17 We are not putting limits on the materials.

18 DR. ALMETER: We don't know what the limits are.
i

19 DR. SHEWMON: The answer is "yes." We are getting |

|

20 experience. ,

,

21 DR. ALMETER: It is a learning program, but it isn't
I
,

22 designed for that specific purpose. It is designed to make
'

!

I

23 the utility aware that they are apt to have a problem. ;

<

1

24 DR. BERRY: You have to judga each one on its indi- i

i

|Aa FMeral Rmorurs, inc.

25 vidual merits. !
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1 DR. ALMETER: Indeed we do. Each utility is coming |

2 in with something different.
i

3 MR. BENDER: They need a few chemists. The problem |

4 is still the same one.

Shewmon , |!
5 MR. NOONAN: Are there further questions, Dr.'

6 on the secondary water chemistry? j
!

7 DR. SHEWMON: No.

8 MR. NOONAN: I would like to have Jack Strosnider i

!
i

9 get up and talk about the steam generator problems very briefly
|

10 that we have seen recently. f
11 (Slide.) I

!

12 MR. STROSNIDER: I am with the engineering branch of |

i

13 Operating Reactors. I have been asked to give a summary of i

|
14 the recent operating experiences in steam generators. |

:

15 In that respect, there are four significant incidents j
i

16 that I would like to go over quickly. i

|

17 (Slide.) |
!

18 The tube leak at Prairie Island that occurred on !

i

|19 October 2nd; Point Beach; the U-bend tube f ailure at Doel, a

|

20 foreign reactor; and U-bend tube leaks at Trojan. ;

i

l

21 MR. BENDER: Can I ask a question? Have their been |
:
,

22 any significant problems with the once-thrcagh steam generator, '

|
4

23 this kind of problem? There are vibration problems, I know. |

24 MR. STROSNIDER: On the open cape (phonetic) line is
Aa-FMwal Reporurs, fm. |

25 the major problem. There have been reports of erosion corrosion
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!

'

I phenomena on a very small scale affecting a dozen tubes or so.
i

2 (Slide.) !

3 A little background on Prairie Island: Westinghouse
i
'

4 ateam generators start operation in December of '73. Operated
i

f5 on phosphates until fall '74. They changed to AVT. No

I

6 pluggable tubes found in any previous inspections. ;

i
'

7 On October 2nd, there was a steam generator tube

8 failure. The leak rate was approximately 390 gallons per !
|

1

9 minute. The inspection following shutdown at the plant i

!

10 revealed that R4-Cl had burst in a fishmouth fashion about |

11 3 inches above the tubesheet. !
|

12 This was a periphery tube. It is the fourth row out !

13 from the flow slots, right on the periphery.

14 The third tube out was 65 percent throughwall

15 thinned, and the second tube was 20 percent throughwall thinned.!

16 The cause of the failure was a loose part, specifi-
|

17 cally, a steel coil spring which was trapped under a flow i

i

18 blocking device in the steam generator. The flow blocking

i.
19 device sits on the open flow lane. It is lifted up during

20 inspections to move it out of the way, and apparently it was |

21 set down on top of this spring. One end of the spring was

22 pinned under the blocking device and during normal operation,

23 the flow, moving the spring against the tubes, wore through

24 the tubes.
Ace Federal Reporters, Inc.

d 25 Remedial actions were to plug the tube and surrounding!
\
,
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1 tubes, including the 65 percent throughwall; 12 percent

2 eddy current inspections in both generators -- the reason for

3 doing that was to see if there were any other loose parts --

4 and also visual inspection of the peripheral areas.

5 No generic implications other than the QA during
I

6 steam generator maintenance operation. The spring was

7 believed to be from a suction hose used in sludge lancing.

!
8 Westinghouse now uses plastic hoses; no spric.cs to loosen.

9 That's Prairie Island. ;

!

10 (Slide.) |

11 Point Beach, another Westinghouse steam generator
i

i

12 operating on phosphates until fall '74. It changed to AVT.
|

13 August 5th, the plant was shut down because they exceeded their

14 tech spec leak rat' limit which is .35 gallons per minute.

15 The cause of the leaks was determined to be deep
.

I

16 crevice cracking of three tubes. By " deep crevice cracking,"

17 I am referring to cracking of tubes within the tubesheet. This
4

18 crevice we are referring to is between the tubes and the tube-

19 sheet, where the tubes are not roll-expanded. i

i

20 Remedial action was 100 percent hot leg inspection

21 of A and B steam generators. That was up through the first
!

22 support plate. 52 defective tubes were plugged in each steam

23 generator. All the defects were deep crevice cracking. They

24 were all within the depth of the tubesheet. |
Au FMeal Reporters, lm. j

2." Now, the significant thing is during'their current
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1 refueling outage, they went back in to look at the steam

2 genera tors again. Information is still coming in on this.

3 In fact, the staff is meeting with Point Beach, or they did meet

4 with them, this afternoon. This is not complete.

i

5 When I last talked to them, they had done 100 percent '

6 of steam generator A. They found 73 tubes with deep crevice

7 cracks, and 73 tubes were plugged. In steam generator B, eddy

8 current testing was in progress. They decided to remove three

9 tubes from steam generator A for examination. i

10 The steam generator B inspection could potentially

11 result in a plugging of, in plugging, that would put them over

12 their 10 percent assumption, using their ECCS analysis.

13 The staff met with them in the afternoon. I don't :

|
14 have any more details than that. i

!

15 MR. NOONAN: The point to be made on this, the dis- |
.

16 turbing point, is the fact that in August they did 100 percent

17 inspection. They plugged all of the tubes that had any indi-
i
'

18 cation of deep crevice cracking. Two months later we are back

'
19 in the same mode, and we now find another 73 tubes that have

;

20 to be plugged. j
i

21 MR. BENDER: How many months later. {

22 MR. NOONAN: Two.

23 MR. STROSNIDER: Two to three.

24 MR. NOONAN: It is disturbing from that standpoint
m.FemI Rmomn, lm. j

l

25 that three months later we are finding this many tubes, 73, that
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1 now require them to go back in and plug them.

2 MR. BENDER: When did they go on AVT? '

.

3 MR. STROSNIDER: Fall of '74. It implies two things.

4 Of course, they did have an extensive wastage problem before
i

i

5 that, but it implies that they have a very fast rate of

6 degradation or the eddy currant testing is not seeing all the
i

7 cracks; as I say, I don' t know which explanation. We will !

i
8 probably get some information this afternoon. |

.

9 MR. MUSCARA: Do they use the same method for

!

10 inspecting?
;

11 MR. STROSNIDER: They should be able to go back. ;
i

12 That is something I would be interested in seeing: How it .

!

13 correlates with previous inspections. They looked at'100 !

14 percent, so they have looked at this tubes before.

i

15 DR. ALMETER: Point Beach, I think we know the his- :

i

16 tory on that plant and what is happening there in the tubesheet
:

17 crevice. For a long period they were on phosphate, and back in
!

18 1974 or '75, I think it was also '73, they had many tubes that |

I|19 cracked due to high caustic. And then they changed over to

20 AVT. If we can imagine what is happening in the crevice zone

21 with the deposit of phosphates in there, I think we can imagine
i

22 that has gone to a high pH, and perhaps it has been on the |

23 sodium side for some time. And we postulate that the time f
|

24 for stress corrosion cracking and caustic, we could -- j
IAa FMwal Roorters, lx.

25 MR. BENDER: It seems like it has taken a long time
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:

1 to get there.

2 DR. ALMETER: The number of years, sir, I think the
,

3 French have been doing quite a bit of work on this , and it takes

something like -- It depends on the concentration of sodium4 ,

t

5 hydroxide. It takes over 1000 hours or more to do this.
'

6 MR. BENDER: That I guess I would agree with. But if

7
it went on it in 1974, it seems to me like it should have shown

8 up earlier than it did. The fact that it didn't is a surprise. j
i

9 MR. STROSNIDER: They are removing tubes for labora-

10 tory examination. Maybe we will get more information from
i

11 that. I would like to point out that not all Westinghouse

12 generators have that crevice. I don't know the exact number,

13 but the majority were full expanded. 4

I
:

14 This is applicable to a few plants. I can't tell you ;
,

15 which ones they are right now. Doel Unit II --
1

16 (Slide.)
,

i

17 This is located in Belgium, in Antwerp. It is in

18 commercial operation. In November ' 75, two Westinghouse
!

19 designed steam generators that Westinghouse did not manufac-

20 ture -- the tubes were manufactured by a German company which |
!

21 I heard the name of but couldn' t write down. I didn't under-

!

22 stand it. It was not manufactured by Westinghouse.
I

23 Exclusively AVT secondary water treatment, full flow |
1

24 demineralizers, j
i

Aa-FMwaf Reporters, lm, i

25 On June 25th, 1979, they had a tube rupture, 135 !

:
.

1334 233 i

I
,



233
pwa-10E

I gallons per minute, in steam generator B. The failed tube was ,

2 a Row 1, 24. Inspection revealed it was a longitudinaJ. crack

3 at the top of the U bend.
,

4 The significant thing here is, we had similar experi-
|

5 ences at Surry, the significant thing is that there was no
i

i

6 denting or tube support plate hourglassing; that is, no flow

7 slot deformation in the upper tubesheet or in any of the

8 tubesheet support plates.
i

9 They have had indications in the crevices. They

10 remedial action was to do ball gauging and plugging of all

II tubes with excessive ovali.ty and the tube and cross section,
!
'

12 50 tube testing -- You can' t get the probe through; you have to

13 go to the smaller probe sizes. |
|

Id So to better quantify the degree of ovalization, they !

15 used a ball gauge which went through the tubes, and they |

16 determined that a number of tubes had ovality in excess of the ,

17 fabrication specifications.

18 Their remedial action was to plug those tubes at --

19 That was 50 tubes in steam generator A and 42 in steam '

20 generator B. The Doel Unit II operators attributed the tube

21 failure to stress corrosion cracking resulting from an increase

h 22 in tensile residual stresses due to excessive tube ovality

23 from improper f abrication.

24 There are high residual stresses in the U bends. Theyi
i

Ace-Federat Reporters, Inc.
|

25 say that these were fabricated, the process, they had excessive :
|
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1
ovality and even higher residual stresses.

2 DR. SHEWMON: And then the ovality was there from

i

3 Year One?

4 MR. STROSNIDER: Yes.

5 DR. BERRY: Did this occur after a shutdown and start-

6 up? It is the sort of thing -- You are sitting there for four
i

7 years and nothing has happe d and then all of a sudden -- !

8 MR. STROSNIDER: I am not real sure. I don't know if

9 they were returning to power or not.

10 DR. SHAO: It is coming from the residual stressec
,

|

|
11 only at Row l? |

I

12 | OR. BERRY: But the residual stre',3 1...s been there

|

13 from Day One. |

l
i

14 DR. SHAO: But it takes time. j

1

15 DR. BERRY: But why did it occur at this time? ;
:

16 MR. STROSNIDER: I have the information.

!

17 DR. WEEKS : If we extrapolate the data on this so- ;

1

!

18 called " pure water," depending on the amount of cold work and i

i

19 the exact temperature and the heat of the material, it extrapo- |
t

'

20 lates to anywhere from two to 20 years, from slightly higher
!

21 temperature data. Se it is not surprising that it would happen

!.
22 in about four years, based on that, on our results. !

23 Maybe there is a little bit of straining during

24 heatup and cooldown nhat adds to that, but --
BSDulwal Reporters, lx. |

Tp 19 25 DR. BERRY: I would bet my money on that. !

|
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|t-20 mte 1 j MR. STROSNIDER: There may be some differential

2 expansion in the hot leg and cold leg. But the U-tubes are

3 free te expand. These are not locked into the support plate ,

!
'

4 as dented tubes would be. So it is true there may be some

5 thermal stresses involved. I can't quantify them. I don't

6 think they would be that much.

7 DR. SHAO: It would not be very large, but most of

3 the stresses -- Surry 2 had the same problem, the hourglassing,

9 and it was at the crevice.

10 DR. DILLON: Do we know if it is at the U-bend?

DR. SHAO: At the top of the U-bend.

12 MR. STROSNIDER: They were at the top of the U-bend.

13 They were skewed toward the hot leg side on the extruders,

I# the very top.

15
(Slide.)

0 MR. STROSNIDER: Trojan. This is Westinghouse. That

I7 began operation in '76, exclusively AVT condensate demineralizers.

18 In June '79, they detected steam generator leak, 15 to 20

I9 gallons per day, a small leak rate. It fluctuated, with a

20 maximum rate of 180 gallons per day, until shutdown, October '79.

21 They went in.

22 The hydrostatic tests revealed four leaking tubes in

23 A, one in D. All leaks were in Rou-l tubes in the U-bends.
24 These are believed to be not right at the top of the U-bend, '

Acs Federal Reporters, Inc.

25 but perhaps down in the tangent point, where you start going
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I into the bounding. They detect that by lowering the water
|

2 level to see when the leakage stops. That is how they !

3 determine the elevation. It is not perfect, but it is in the

4 U-bend.

I

5 Again, no tube denting or support plate deformation |

6 in the Trojan plant.

7 The remedial action: They are performing eddy current!

8 tests of the U-bends and small or ball gauging is being per-

9 formed similar to what was done at Doel. Interesting point

10 not stated here is the tubes which were leaking were ball

Il gauged. They did not show excessive ovality.

12 The final remedial actions are under discussion.

13 Their plant is shut down right now. Staff is talking to them

14 what they are going to do.

15 DR. WEEKS: This one developed in service, not during

16 heatup or cooldown?

17 MR. STROSNIDER: Yes. It was over a long period of
,

'

18 time. It is also significant that these -- this leak rate !
!

19 developed slowly and stably. All of the other U-bend experiences,

20 we have had -- Doel, Surry -- were sudden. There was no leak

21 before burst. In this case they had quite a lot of operating

22 time.

23 MR. NOONAN: The tech spec requirement for shutdown

24 is 500 gallons per day.
Ace Federal Reporters, Inc.

25 MR. STROSNIDER: They were under the tech spec.
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I DR. SHEWMON: What is their condenser experience?

2 MR. STROSNIDER: I don't have any specific details,

3 but their water chemistry has been very good, comparatively j

speaking. Full-flow demineralizers, I believe. I don't know !d

5 if they have full-flow blowdown, continuous blowdown, or not.

5 DR. WEEKS: I believe they had trouble with it in the

7 early days. I believe they had condenser leakage problems

8 early. Some repairs were done. I don't ha e the facts here.

9 MR. BENDER: Is Trojan still shut down?

10 MR. STROSNIDER: It is currently shut down. They

11 also have a problem involving walls and piping supports, seismic

12 design piping supports. We are discussing with them what their

13 actions will be. Westinghouse was talking about removing a

Id tube. It is not clear when they will do that. We are talking

15 to them.

16 DR. BERRY: Do you think you are beginning to see a

II generic problem of cracking with AVT?

18 MR. STROSNIDER: The staff is very concerned about

19
Row-l tubes. The way these things are manufactured, they have

20 an internal mandril. They are bent. There is no stress

i

21 relief. We know that the residual stresses are high. We just

22 don't know what the incubation time is for stress corrosion
23 cracking.

DR. SHAO: When Surry happened, Surry 2, there were
Ace Federal Reporters, Inc.

25 six plants bad had very severe denting, the rolling tubes.
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I But now it seems like even plants that have denting, the rolling
|

2 tubes have problems. |

3 MR. S TROSNIDER: We are concerned about rolling
i

4 tubes.

5 MR. BENDER: Are they manufactured the same way as

6 previous tubes or is this some new technique?

7 MR. STROSNIDER: To my knowledge, all of the operating

0 steam generators right now, Westinghouse generators, were

9 manufactured by this process. The new design steam generators

10 are stress relief.

11 DR. DILLON: Isn't the popular assumption that this

12 process originates on the primary side? What is the consequence,

then, of the AVT treatment? I don't quite see it?

MR. STROSNIDER: I put the water chemistry in here

15 as background. I am not sure that is significant at all to
i

16 this problem.

I7 DR. WEEKS: I don't think we know which side it

IO originated on at Doel. I don't think we know what side at
.

19 Trojan yet.
.

20 DR. SHAO: It is mostly inside.

2I DR. WEEKS: Surry was inside.

22 MR. STROSNIDER: Doel did not remove a tube, and of

23 course, we haven't looked at any from Trojan.

DR. BERRY: You have no high-purity water in either
Ace Federal Reporters, Inc.
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I DR. WEEKS: We did some U-bend tests with AVT as

2 opposed to high purity water. It reduced the time to failure '

|
i

3 somewhat, not a great deal. It wasn't better than pure water; i
I

|it was worse.
{

5 !DR. BERRY: B&W operates under AVT and they have

6 stress relief tubes.

DR. DILLON: What is the effect of the boric acid?
,

8 Is anything known about that, on the initiation process?

DR. WEEKS: I don't think we have seen an effect yet.

If it is similar to AVT, the hydrogen and/or the hydrazine, |
11 either one of those decreases -- decreases time to failure on
12 1 a few specimens.

13 DR. MUSCARA: We are planning on doing the boric

14 acid, also.

15 MR. STROSNIDER: The license was asked about that.

16 We asked them to see if there was any relationship.

17 MR. NOONAN: Dr. Shewmon, that finishes us up for

18 the day. There are two other handouts that you have in your

19
possession. One is on the finished piping problem, where we

"O had the longitudinal split reported by a plant in Finland.'

21 And there is also reference in that same report made to

22
f|h similar events in a Swedish plant a year earlier. There is

23 also a report on the French under the clad cracking problem.
24 We are going to be talking to the French Thursday. We don't

A..pe,, n g ny,, nc

25 have much more detail than presented in that handout.
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I DR. SHEWMON: Well, the Finnish one was a temperature r,-
!

2 this was just below a mixing?
!

3 MR. NOONAN: Downstream of the valve where two
i

|
4 different temperatures of water, a six-inch pipe downstream.

|

5 We don't have much more detail than what is in the handout.

6 DR. SHEWMON: All right. I guess this does us up. I

;

7 Is Surry going to come back in again to the full Cohmittee, or

8 do we have a Subcommittee meeting with that before they go up

!
9 again, or do you know? 6

!

10 MR. NOONAN: I don't know. I know my staff is !
i

i

II prepared now to start writing whatever we have to write regard-

12 ing any kind of safety failures.

13 DR. SHAO: They had the steam generator and the

Id seismic.

15 MR. NOONAN: Well, 2 will be down longer than ,

l

|I6 anticipated.

17 DR. SHEWMON: I guess -- are there any other
I

18 questions?

19 (No response.)

20 The meeting is adjourned.

e-20 21 (Whereupon, at 4:35 p.m., the meeting was adjourned.)i

22

23
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