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TNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD

In the Matter of:
Docket Nos. 50-329 OM
50-330 OM

CONSUMERS POWER COMPANY

Docke* Nos. 50-329 OL
50-330 OL

(Midland Plant, Units 1 and 2)

LU T Y
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Midland, Michigan 48640
Wednesday, November 17, 1982
Evidentiary hearing in the above-entitled matter
was resumed, pursuant to adjournment, at 9:20 a.m.
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CHARLES BECHHOEFER, Esqg., Chairman
Administrative Judge
Atomic Safety and Licensing Board
DR. FREDERICK P. COWAN, Esqg., Member
Administrative Judge
Atomic Safety and Licensing Board
DR. JERRY HARBOUR, Esq., Member

Administrative Judge
Atomic Safety and Licensing Board
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% PROCEEDINGS

CHAIRMAN BECHHOEFER: Good morning, ladies and

wish to raise?

I might point out that we had given the parties,
|particularly Mrs. Sinclair, an opportunity to reply to the
lApplicant.‘.s motion concerning the contention on Table S-3.
We tentatively planned to hear that on Friday morning. 1If
it turns out that it looks like Friday is too pressed
because of witnesses, then we may postpone it till Monday.

MR. MILLER: This is on Table §-3?

CHAIRMAN BECHHOEFER: Yes.

MR. MILLER: We'd be prepared, I think, to
discuss it today, if the Staff is agreeable.

MR. PATON: Mr. Chairman, could I make a
suggestion in that regard? We have read the policy
| statement as three, and it seems -~ I don't know how much
more clear it can be, but it seems that the Commission is
directing licensing boards and appeal boards to continue
ytheir reliance on S-3.

I'd like to request that we hear sooner than

!
LFriday whatever arguments Intervenors have as to why that
|

icontention should be litigated, in the event that we need
|

ﬂany time to give it any thought.

I mean, to me, it's so overwhelming that I just

i ALDERSON REPORTING COMPANY, INC.

gentlemen. Are there any preliminary matters which parties




300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

10

11

12

13

14

i5

16

17

19

21

23

(]

08376

don't know what response would be required, but I would
request that if Intervenors are prepared to make their
arguments on that that they go ahead and make them and
then we'd be given a day or two, if necessary, to consider
those arguments. But it seems so clea- to me that I just
don't know, I can't imagine what their argument would be
that would say we would litigate that contention.

CHAIRMAN BECHHOEFER: Well, I was going to say
we have a tentative conclusion, but we do think the
Intervenors should be able to address the question at
least, and we thought Friday would be plenty of time. 1If
we decide that further argument is necessary, you'll have
the weekend to develop it.

MR. PATON: Fine.

CHAIRMAN BECHHOEFER: We'll be here next week.

MR. PATON: Fine.

CHAIRMAN BECHHOEFER: We were just looking over
the schedules, and I see quite a bit of material for
today, and I'm not positive we can finish everything today
that you have scheduled for today, or that the parties
have scheduled for today. We are starting with a panel
that was supposed to be on yesterday, so =--

MR. PATON: I agree. I think we're beginning to
get a little behind.

CHAIRMAN BECHHOEFER: Well, that's why I wanted

ALDERSON REPORTING COMPANY, INC.
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not to do it today.

Tentatively Friday, and if it looks like Friday
is too busy I might even wait until Monday. But I do think
we do want to hear if the Intervenors have any other view
of the matter. I, too, think this Commission statement is
reasonably clear;.but maybe I'm not seeing something in it.
So we want to give you an opportunity.

We do have to live by that statement,
irrespective of whether that statement is consistent with
MEPA. That statement is our order, so you have to focus
on that.

MS. SINCLAIR: 1I'd appreciate the opportunity
to prepare a statement. I could have it, probably, by
tomorrow, if necessary, but Friday would be a little better.

CHAIRMAN BECHHOEFER: Yes. Well, let's schedule
it for Friday and see what happens.

Are there other preliminary matters?

MS. SINCLAIR: Yes. I have a statement based
largely on our experience so far in this hearing.

Some significant flaws and problems in the
conduct of these hearings so far deserves the Board's
attention. One important problem is the very narrow
categories of subject matter being heard which severely
limit the range of questioning which would properly place

the issues in the full context of what these hearings are

ALDERSON REPORTING COMPANY, INC.
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about; that is, the soil settlement problems, in

particular,
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and the relationship of these problems to the

overall safety of the Midland Nuclear Plant.

ALDERSON REPORTING COMPANY, INC.
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ants.
L Limiting questions to such narrow categories has
‘. 2 |the effect of blocking questions and the full disclosure
3 | that should be the real goal of these hearings.
‘ 4 A second failure is the fact that some witnesses

5 lare very limited in the scope of their understanding of

6 | the problems to which they are testifying, and, therefore,

7 |we get little information and, in fact, bad intformatinn and
8 Imisinformation fron this type of scurce.

9 I refer to the testimony and cross examination of
10 Mr. Lewis yesterday. For example, in attampting to get

1 | some background in the record on the seriousness of the

12 | corrosicna problem, particularly in the nuclear industry,

13 |1 asked him several questions about its implications. He

14 | 354 not seem to realize it was important at all, and, in

15 fact, minimized the problem.

16 Mr. Lewis should have admitted he had no expertise
17

in that area, as he did in other areas.

18 It is discouraging to have the Applicant repre-

300 7TH STREET, SW., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

19 sented by someone with such limited knowledge who is
20 filing their testimony on such an important potential

problem as corrosion.

To provide some information on corrosian just

22

23 briefly, let me point out that Dr. Roger Staley, an

% internationally known expert on corrosion and the former |

25 editor of Corrosion Magazinc, wrote 'a 'series of editorials ok
|

ALDERSON REPORTING COMPANY, INC. l
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these problems several years ago and warned that it would
seriously limit the full term operation of nuclear plants
and greatly reduce the cost effectiveness as an energy
source.

CHEAIRMAN BECHHOEFER: Mrs. Sinclair, let me
interrupt for a minute. There will be a witness here
today, Dr. Weeks, who is a Staff witness, and he has quite
broad knowledge -- it's my understanding, at least =-- of
corrosion, so that my guess is that at least the subject
matter that you describe would be appropriate to ask that
witness.

This particular issue arose in a somewhat strange
way that is not a specific contention, and the Board did
direct it -- rightly or wrongly, we directed our regquest
to the Staff to provide the witness, and I can't say that
if we had reconsidered we might not have asked the
Applicant as well, but, be that as it may, we asked the
Staff to provide a witness and the Applicant provided a
further witness with some supplementary information, but
not the basic witness on that subject. So that witness
will be here today, and --

MS. SINCLAIR: I understand, but we were trying

to get out what the importance of corrosion was yesterday.

ALDERSON REPORTING COMPANY, INC.
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MS. SINCLAIR: Well =--

CHAIRMAN BECHHOEFER: That witness will be here
today.

MS. SINCLAIR: I understand but we were trying
to get out what the importance of corrosion was yesterday.

CHAIRMAN BECHHOEFER: Well you can do it today.

MS. SINCLAIR: I read this testimony, and there
is nothing in the testimony that indicates what the nature
of the problem, and why it is important, important to
safety; and therefore, it is to easily minimized, these
problems and to slide over them, and this is the reason I
decided to write it down. (Reading.)

"Corrosion in piping has serious safety

implications. The corrosion products, can

move through pipes and cause blockage. They

can build up pressure in pipes and can jam

valves by gathering in the seat of. values.

If they gather on the stem of valves, they can

cause expansion to prevent its expected

operation.

"Several years ago, the NRC issued a

major report on corrosion problems in reactors

which said that corrosion, cracks, dents and

leaks are slowly crippling a greater number of

the country's nuclear power plants.

ALDERSON REPORTING COMPANY, INC.
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"These were unforeseen problems and only
detected after the plants were in operation
for some time. They resulted in a repair bill
for Consumers that ranges in the hundreds of
millions of dollars.

"Unless these kinds of issues are fully
aired and given their rightful importance in
forums like these where the public has its
few opportunities to meet experts, we will not
see the useful focus on these issues that we
should have in this country.

"It was my hope that the discussion of
corrosion and piping would focus on these
issues and perhaps indicatedimproved
technology had been sought and put in place
at the Midland site to overcome the kinds
of problems that had been experienced
elsewhere.

"I would hope this Board would allow
relating these narrowly defined issues to
their broader connections with the systems in
the nuclear plant that is necessary if we are
going to begin to assess the safety of the
plant in a realistic way."

I have a copy if the Board wants it.

ALDERSON REPORTING COMPANY, INC.
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MR. MILLER: Judge Bechhoefer, might I just
respond briefly.

I think you already expressed the rather
limited evidentiary presentation that the Poard was
expecting from the company in this regard.

But as I understand Ms. Sinclair's statement and
the g.estions yesterday, apparently, she believes that we
ought to be cor<eidering the entire question of corrosion
in nuclear power plants in the context of this hearing.

The statement that she read from Dr. Staley, I
believe, refers to corrosicn of piping in the reactor
systems themselves, corrosion that ordinarily occurs from
the inside out, not as we have been considering here with
respect to the buried piping from the outside in.

To suggest that this Board should now launch into
an investigation and into an evidentiary nresentation on
all forms of corrosion and what the company is doing and
Staff id doing to minimize its effect at the Midland plant,
is an expansion of the issues in this case, probably by a
hundred-folds, and I would, on behalf of the company,
vigorously resist any attempt to turn this hearing;.dealing
with underground piping, into some broad range inquiry into
corrosion of piping, generally, of the nuclear power plant.

MR. MARSHALL: Mr. Chairman, at this time, again,

I would like to call attention to the manner of speech

ALDERSON REPORTING COMPANY. INC.
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given at this particular time by chief counsel for
Consumers Power Company in which he uses the word in
regard to a Bechtel witness, speaking as an Applicant's

counsel, the company.

ALDERSON REPORTING COMPANY, INC.
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I take exception to that. I want you to define

the company you are talking about. The Bechtel Company said

under oath that they put in this piping. They furnished
the material. Are you saying that Consumers Power Company,
Applicant, is doing this now? Are you trying to lead us
all to believe that? The man from Bechtel said they did.

CHAIRMAN BECHHOEFER: I believe the witness will
testify on behalf of the Applicant where he is employed.

MR. MARSHALL: I am interested and concerned in
knowing who is responsible for this corroded pipe and who
put it in, whether it wad Bechtel who put it in -- or a
contractor =-- or did Consumers put it in. Who's man did it?
Who's expertise did it?

CHAIRMAN BECHHOEFER: That is not what is before
us because the company is responsible for everything.

MR. MARSHALL: What company?

CHAIRMAN BECHHOEFER: Consumers Power Company is
responsible for =--

MR. MARSHALL: Well that is the question which I
mean to address at some future time.

CHAIRMAN BECHHOEFER: Consumers Power Company,

they rely on Bechtel for certain matters, certain expertise;

| but Consumers -- it is Consumers's application and Con-

sumers is responsible for that.

MR. MARSHALL: That is true, I agree  with that.

ALDERSON REPORTING COMPANY, INC.
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The Applicant is one thing. But as to the expertise, that
is something else. .

The material, workmanship, material, that is an
entirely different matter. I don't like to see them inter-
mingled.

MR. PATON: Mr. Chairman, may I respond to Miss
Sinclair's statement?

CHAIRMAN BECHHOEFER: Yes.

MR. PATON: Her statement is similar to the
statement that she made before in this proceeding which
I don't think are inappropriate.

We went through a long process of determining
what the issues in this case are going to be, and there
are certain issues in this case. Miss Sinclair seems to
think that if she gets in an anonymous call or if she gets
a piece of information here or there, that that then should
become an issue in this case.

And . would just like to suggest to her that if
the Board followed that proceeding, we would have chaos
nothing but disorder. There has to be some discipline in
this proceeding, and I suggesting to her that there are

issues in this case, and that is what the Board is here

| to litigate, not every thought that may happen to come

; along.

MR. MARSHALL: Mr. Chairman, once again, I wish

ALDERSON REPORTING COMPANY, INC.
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to say to this -- and I heard yesterday the position that
you took in regard to the hearing board, and I was here.

Once again, I did want to go on record as saying,
if there's no one present who wishes, on the NRC's part,
or on the part of the Applicant taat wishes to explore that
situation, that I personally will take it upon myself, if
they will say that, here and now, to have a Joint Con-
gressional and Senatorial Investigation into the matter.

CHAIRMAN BECHHOEFER: Mr. Marshall, I think what
you don't understand is that the Board -~

MR. MARSHALL: I understand your position per-
fectly.

CHAIRMAN BECHHOEFER: Well, we have certain issues
before us. The Staff is the one which is primarily respon-
sible, the NRC Staff, for reviewing the Application.

MR. MARSHALL: I qualified that by stating that
if no one wishes to explore the allegations made here
regarding safety, that then I would go =-- if they will say
they won't do it or don't want to do it =-- I will then
agree to go ahead and see that it is done from a different
source. But I want them to say they won't do it.

CHAIRMAN BECHHOEFER: Well, all I would say is

| that the Staff should be given the opportunity first; and

if it developed into an issue that should be heard here,

ALDERSON REPORTING COMPANY, INC.
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MR. MARSHALL: Well I agree and I want somebody
to say yes, we will address that ourselves. I just want =--
not to say as he just said, T don't think we want to get
into this -- I understand that this is not subject to
cross-examination here now, but I don't think that safety
allows it to be going on unnoticed and swept under the rug.

CHAIRMAN BECHHOEFER: I think what Mr. Paton
was saying was that the issues before a Board like ours
are fairly well defined and they are the subject of
contentions. That doesn't mean that the Staff is not
looking at a far broader way of the safety implications of
the plant. The Staff is responsible for reviewing the
entire facility.

MR. MARSHALL: Well I believe that the Staff has
-- knows where Detroit is, and I think that if they don't,

they can get it directly from our senator up there. They

{ can find this place that he speaks of and see what the

hell the invoices say about this. But what did they buy:
what did they use?

MS. STAMIRIS: Judge Bechhoefer, I would like to
respond not to Ms. Sinclair's statement this morning but
to Mr. Paton's response and snecifically in reference to

the charges of anonymous allegations that were brought to

| her and she brought before this Board yesterday.

I understand how the NRC works and that the

# .DERSON REPORTING COMPANY, INC.
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investigation branch of Region III will be the proper
branch to look into it. But given that sometime is allowed
for them to evaluate the importance of the very, very
specific information that she provided about significant

quality assurance or welding and corrosion related

| problems yesterday, I think that they, in the end, will

have a place in this hearing in relation tec the ccntentions
relating to quality assurance and in relation to
contentions -- well whether their contentions or however
the issues were raised, the issues of corrosion and piping,
that are raised based on the questions that Judge Decker
put into the record and asked for a response on.

I think that those very specific things she
raised yesterday will definitely‘find a place in this
proceeding at some time. -

CHAIRMAN BECHHOEFER: Well corrosion in piping
is an issue which we are going to consider today. It is
just with respect to piping as Mr. Miller pointed out =--

underground pipinag =--

MS. STAMIRIS: If I remember right, she said it
did relate to underground piping, the welds on the

underground piping.

MR. MILLER: I don't believe there were any
specifications to whL * Ms. Sinclair had to say yesterday

of where this alleged quality grinding took place.

ALDERSON REPORTING COMPANY, INC.




/3/3

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

10

1

12

13

14

15

16

17

18

19

21

23

08330

MS. STAMIRIS: She was asked and that was her
answer, that --

MS. SINCLAIR: It was the information, the
information was that it was going on for a period of four
years, which included underground piping.

My point is this. It seemed like the only place
to get this information before the Board -- I thought it
was pertinent. I expected you to direct somebody else to
look into it. But I need direction when I get information
like this as to how to go about it. Now should I just call
Mr. Keppler? 1In the past, he has told me to call him
directly, so I can do that. But it seems that =--

CHAIRMAN BECHHOEFER: Yes, I think you should or
one of the people who work for him, either one.

MS. SINCLAIR: But it seems as though so much of
the Staff is here and we are talking about corrosion in
piping, it seemed appropriate to discuss it with you at
this time.

I alsoc got another =--

CHAIRMAN BECHHOEFER: It would seem to me if
we considered that type of thing in all of them, we might
want to consider it at the same time we consider some of
the other affidavits which are before Region III right now.

MS. SINCLAIR: Well I just got another phone

call within the last week or so and it is on a totally

ALDERSON REPORTING COMPANY, INC.
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different subject. It is about the qualifications of
engineers. What should I do about that? Just call
Mr. Keppler in spite of the fact that there are always
Staff people here? Do I just go to that office?

CHAIRMAN BECHHOEFER: Well you could talk to the
Staff people her=z, but we ourselves cannot do anything

until we get either an issue or a contention before us.

ALDERSON REPORTING COMPANY, INC.




300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

10

1

12

13

14

16

17

19

8

(]

25

‘determine for themselves.

68332

To litigate =-- we don't run inveﬁtigations for
NR -- we don't have any staff to do it, for one thing, and
we can't go down and interview people and we don't -- we
don't have the authority to do it, the Staff does.

MS. SINCLAIR: If you could be the one to direct
the Staff as to what you want them to do, I guess that
was the reason I =--

CHAIRMAN BECHHOEFER: Well, so many of these thingL
come up, that we cannot be directing the Staff how to per-
form their job. But I think the Staff should be given the
information first. But I might say, if we explore these
matters, it is very likely we would have to have the
testimony of the people who are reporting it to you, maybe
in camera. Maybe their identifies could be protected that
way, but we would have to have their testimony.

MS. SINCLAIR: It seems to me that the informa-
tion provided is so specific and the person wants to really
remain anaonymous because he either fears for his job, and |
rightly so -- Consumers has not been careful about that =--
that if you have adequate information where you could look--
if he tells you exactly where to look or what has to be

found, then I think the NRC ought to be able to look to

CHAIRMAN BECHHOEFER: Well, I don't think we could

really explore the allegations adequately without having

ALDERSON REPORTING COMPANY, INC.
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1 | the person on the stand subject to cross examination.
‘ 2 Now his identity can be kept from the public, at
3 | least, and we could direct the Applicant's counsel not to
. 4 Imake it available to their employees or, only a limited

5 | number -- there are a number of protective devices we

6 |could use, and right now, we don't have an issue to litigate
7 |1f we had an issue to litigate, and that testimony were

8 | required, measures can be taken to protect those individuals
9 land it should start with Mr. Keppler or some of the investi~-
10 l gators who are working for him.

n Perhaps we will get referred to the Washington

12 | investigation office; but be that as it may, that is not

13 | the place to start.

14 MS. SINCLAIR: All right.

15 MR. MARSHALL: Well, it is a serious matter,

16 | Mr. Chairman.

17 CHAIRMAN BECHHOEFER: Weyl, if it is, it will be

18 appropriately dealt with.

300 7TH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

19 MR. MARSHALL: I understand your. position, it is
2 | yell taken, but it is still a very serious matter and some-
21 body is not going to do their job =-- if somebody tells me
!they are not going to do their job, I will get the job

| done for them.

| CHAIRMAN BECHHOEFER: Well, in that =--

MR. PATON: Mr. Chairman, this constant

E
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repetition about safety measures and not getting the job
done, I do want to remind everyone that the Staff is
committed to refer':this information specifically to Region
III and get a response and report back to the Board.

MR. MARSHALL: That's good, well done. That
satisfies me.

CHAIRMAN BECHHOEFER: Are there further preliminar
matters? Mr. Paton, do you wish to call your panel.

MR. PATON: Yes. Mr. Wilcove will call the panel.

CHAIRMAN BECHHOEFER: All right.

MR. WILCOVE: The Staff calls Dr. Chen and Mr.
Kane to the stand, both of whom have already been sworn
in this proceeding.

CHAIRMAN BECHHOEFER: How about Mr. Hood?

MR. WILCOVE: We don't pian on putting Mr. Hood
on the stand right now although if questions do arise where
his being on the stand would be useful, we will be happy
to place him on the stand at that time.

CHAIRMAN BECHHOEFER: His name was listed with
the panel, and that is why I asked.

MR. WILCOVE: I believe that Dr. Chen and Mr.

Kane will be able to answer all the guestions posed.

ALDERSON REPORTING COMPANY, INC.
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Whereupon,

WELLINGTON CHEN
JOSEPH KANE
called as witnesses by counsel for the Staff, having been
previously sworn, were examined and testified as follows:
DIRECT EXAMINATION
BY MR. WILCOVE:
Q Dr. Chen, would you please state your full name
and place of employment for the record.
A (WITNESS CHEN) My name is Wellington Chen, and

I am employed by Rockwell International.

AL.DERSON REPORTING COMPANY, INC.
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BY MR. WILCOVE:

—

J/DW
/5
ataPe 2 Q Mr. Kane, would you do so?
at'l
3 ' A (WITNESS KANE) My name is Joseph Kane and I am
‘ 4 | with the NRC Regulatory Staff as a geotechnical engineer.
5 Q Dr. Chen, what portions of the Staff's safety

6 | evaluation report and second supplent do you wish to
7 | sponsor as your testimony?

8 A (WITNESS CHEN) SER Sections 1.12.10, and
9 | section 3.9.3.1, the last two sections of the second

10 | paragraph and the fifth, sixth and seventh paragraphs.

n The SSER, Section 3.9.3.
12 Q D=. Chen, do you have more?
@: A (WITNESS CHEN) No, that's it.
14 Q Dr. Chen, do you have any changes you wish to

15 | make to "hose sections?
16 A (WITNESS CHEN) Yes I do in the SSER --

17 Q And please refer to page numbers you make the

-

18 changes on.

19 A (WITNESS CHEN) On Page 3-34 of the SSER, the

300 TTH STREET, SW., REPORTERE BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

2 | first paragraph, the second to last line =-- no, -the third
21 to last line, it should read "It has been disconnected",

“' 22

and the second to the last line in the first paragraph

(x

"Will be recentered", should read "and has been

i
. 24 | recentered”.

25; And on Page 3-36, where it says "settlement straiq

i ALDERSON REPORTING COMPANY, INC.
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gauge and flow measurements", "and flow measurements"
should be removed.

On Page 3-37, the word is spelled wrong.

On 3-38, .48 percent should have been .48.

On Page 3-40, Item No. 7, the second line,

"8 inch, 1 inch BC-2" should be "8H1HBC-32."

Cn Page 3-39, the fourth to the last line of that
item where it says "all applicable code criteria" some
amendment might have to be made there depending upon
discussion which we might have later.

CHAIRMAN BECHHOEFER: 1Is not the Staff approval
based on the sentence as written?

A (WITNESS CHEN) Yes, but I think some of the
initial requirements has been imposed, and it has to do
with the site's: specific response spectrum versus the FSAR
response spectrum.

Strictly speaking, based on the initial
specifications for the piping, the code criteria has been
satisfied and the specifications call for .12 response
spectrum. An additiona’ I¢quirement has been imposed on
the Applicant.

I have no other corrections or additionals at
this time.

BY MR. WILCOVE:

Q Mr. Kane, what portions of the SER in the second

ALDERSON REPORTING COMPANY, INC.
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supplement do you wish to sponsor as your testimony?

A (WITNESS KANE) I would like to sponsor Section
2.5, .4, .4, .5.

Q This is the second supplement?

A (WITNESS KANE) That is correct, Supplement No.
2. Also, Section 2.5, .4, .6, .2, Section 2.5, .4, .7,
Section 2.5, .4, .8.

And in addition, Table 2.8, which appears on
Page 253 and Figure 2.1, which is on Page 2-37, they are
the sections.

Q Mr. Kane, do you have any changes you wish to
make in those sections?

A YWITNESS KANE) Yes, I would like to make one
change. It appears on Page 239. The second paragraph
from the top on Page 239, the third line in the second
paragraph, the word "fout”" in the middle of the sentence
should be changed to "six", at six locations. They are

the changes I wish to make.

ALDERSON REPORTING COMPANY, INC.
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BY MR. WILCOVE:
Q Mr. Kane, have you examined Table 2 of the

testimony of Donald Lewis offerred into evidence

yesterday?
A (WITNESS KANE) I have viewed it, yes.
Q Do you have any reactions to that table?
A (WITNESS KANE) The table is the attempt of

the Applicant to identify the load that would be permissible
== to identify the loads that would be permissible =--
permitted to be placed over the underground piping during
plant operation.

The first time that we have seen these loads are
in the testimony. It is an item with respect to the
technical specifications. The Staff have questions as
to the basis of how these loads have been arrived at and
what foundations and conditicns are adopted in arriving
at the magnitude of these loads.

We considered this to be an issue that we will
resolve at the expected time.

MR. WILCOVE: That concludes the direct
examination.

CHAIRMAN BECHHOEFER: Mr. Wilcove, what about
the other sections that were listed in ycur letter of
October 18th concerning underground piping? 1Is anyone

going to sponsor them?

ALDERSON REPORTING CCMPANY, INC.
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MR. WILCOVE: It was the intent of that letter,
basically, to earmark sections which would be appropriate,
to review for this hearing. I believe the letter said
that Staff will sponsor those sections. I feel that that
may have caused a little bit of confusion. The witnesses
have just listed the sections that they now wish to sponsor,
the sections that they feel are necessary.

Certainly to the extent that there are any
questions regarding those other sections, or to the extent
that they may become testimony, this Staff will of course
sponsor those sections.

CHAIRMAN BECHHOEFER: Well let me ask you
specifically, is Dr. Weeks going to sponsor Section 3.12?

MR. WILCOVE: Yes sir.

CHAIRMAN BECHHOIFER: All right, because I had
some gquestions on that.

MR. WILCOVE: He will be sponsoring that
section on corrosion.

CHAIRMAN BECHHOEFER: All right.

The documents have already been admitted into
evidence, so we don't have to formally take any further
steps.

I believe the witnesses are available for

cross-examination. Ms. Sinclair.

ALDERSON REPORTING COMPANY, INC.



/6/3

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 {202) 554-2345

10

12

13

14

15

16

17 |

18

19

21

22

23

09001

CROSS~-EXAMINATION
.BY MS. SINCLAIR:
Q I was just wondering if there was any method
of monitoring the pipes during underground piping, during
operation. Are the methods of monitoring after --
A (WITNESS KANE) There is monitoring that is
being required for the underground piping. It is both

monitoring for settlement and monitoring for strain.

Q Even after it is in operation?
A (WITNESS KANE) Yes.
CROSS~-EXAMINATION

BY MS. STAMIRIS:

Q I've a few questions --

A (WITNESS KANE) Let me continue on that.

There are also provisions for monitor ' ng the
rattlespaces of the building penetrations.

Q I don't know if I should direct this to one or
the other, but if it is all right, I will ask a guestion
and let you decide which one is best suited to answer it.

With regard to the monitoring system for
settlement strain and rattlespace of the underground
piping, am I correct in understanding that all three of
these could conceivably be terminated at the end of five
years on the basis of evaluation that is performed then?

A (WITKNESS KANE) I will attempt to address

ALDERSON REPORTING COMPANY, INC.
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| settlements which I am involved with. I think Dr. Chen

would want to address strain.

I think the possibility of, after five years of
eliminating all settlement line, is remote. But what I
would foresee is based on the five years of records of
making a determination of increasing that interval of
observation, if we have had two years of minimal movement,
then we may go through the process of recording :hat
movement. But in my estimation, it is unlikely that we
could terminate all settlement monitoring at the end of

five years.

ALDERSON REPORTING COMPANY, INC.




3-1,pjl

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

10

1

12

13

14

15

16

17

19

21

22

(]

R

&

€3003

Q With regard to the settlement monitoring at the
end of five years, are there criteria that are established
at this time upon which you will base those decisions?

A (WITNESS KANE) It would be an engineering judg-
ment based on what has been observed during that five year
period.

Q Dr. Chen, with regard to the measurement of
strain, are there any acceptance criteria established at
this -- well, no, first let me ask, with regard to the
measurement of strain, would there be an evaluation at
the end of five years to determine how it will continue
or if it will continue?

A (WITNESS CHEN) I think the same comments apply
to strain monitoring as they do to soil settlement.

Q Then I would be correct in assuming that there
is a possibility of strain monitoring stopping at five
years but =--

A (WITNESS CHEN) Not stopping, I think, but
possibly monitoring periods would be extended -- or inter-
val, rather, being extended.

Q Okay. Are you saying to me, then, that there is
no possibility that strain monitoring measurement will
stop at the end of five years on the basis of what you
have observed up to that time?

A (WITNESS CHEN) That is correct.

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: At this point, let me
interject a little quescion. Is it the usual practice of
operating license specifications to provide just a limited
time period, such as five years, for this type of monitor-
ing and then leaving it open for later negotiation? Or,
alternatively, would there be a requirement that -- or
should there be a requirement that some monitoring will
take place over the life of the plant but after five years
the intervals or even the locations may be reconsidered?

WITNESS KANE: To my knowledge, there would be
no regulation that I could go to that would define in very
precise terms what we should be doing after an interval.
It is a matter of engineering judgment based on what has
been observed, based on the safety consideration, which
would guide you in determining whether it should continue
or not.

It's my feeling that if it were necessary in the
beginning to put this monitoring system in, that concern

would last for the plant life.

It's just that you will react to the information
that you're observing, and if you're recording it on a
monthly basis or a three month basis and it's not moving
or changing, then there is a basis for increasing that
interval period but it would be that type of decision.

CHAIRMAN BECHHOEFER: Well, would ycu prefer to

ALDERSON REPORTING COMPANY, INC.
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have the type of provision which I understand is in here
now, which at least legally would seem to allqw for the
possibility of no monitoring at all? Would you prefer that,
or would you prefer a provision which says there shall be
monitoring but after a certain period of time the Staff
can have leeway in determining the extent of such monitor-
ing?

MR. WILCOVE: Mr. Chairman, I think Mr. Hood would
be a better person to answer these gquestions, and at this
point I would like to put him on the stand for that purpose.

CHATRMAN BECHHOEFER: Fine. I probably shouldn't
have interrupted Mrs. Stamiris, but =--

MS. STAMIRIS: That's all rght.

Whereupon,
DARL HOOD,
called as a witness by Counsel for the Regulatory Staff,
having previously beén duly- sworn by ‘the Chairman, was
further examined and testified as follows:
‘CROSS EXAMINATION
A (WITNESS HOOD) As we have noted "in our
testimony, the technical specifications review is a matter
that is still in front of the Staff. I think the testimony
| we've heard both from Mr. Kane and Dr. Chen has expressed

i
|
F their technical opinion of what they would anticipate on

! the basis of their professional opinion where we@ would be,

| ALDERSON REPORTING COMPANY, INC.
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for example, at the end of five years, and they've noted

it is unlikely that we would be at a point where all moni-

toring of underground piping would be suspended.

ALDERSON REPORTING COMPANY, INC.
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I think the significant point, though, is that the
Staff will determine that point once that data is available
to them.

CHAIRMAN BECHHOEFER: Well, again, which would you
prefer? Would it be better to have a provision requiring
monitoring 'for the life of a plant but after five years
allowing the Staff discretion to determine intervals for
the extent of the monitoring but regquiring some monitoring
at least, again subject to the Staff's discretion?

The way it is now, it locoks like there would have
to be some agreement with the Applicant, or else you might
not have the authority to impose to continue the monitoring.

WITNESS HOOD: No, sir,. I don't think.that I .agree
with your last statenent.

Technical specifications are written by the
Staff. True that the Applicant has input into that process,
but it is not necessary for the Staff to have agreement from
an applicant to write the technical specifications, which,
after all, is part of the licensing.

I might add, in response to the first part of your
question, I have no problem with leaving it open at this

point and reserving that decision until we have a chance =--

staggered type-of inspection frequency. I feel confident

that the NRC has every mechanism that it needs to assure

l
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I lthat an appropria . specification is xeached at that point
' 2 {in time.

3 BY MS. STAMIRIS:
’ 4 Q Mr. Hood, to follow up on that line of of
5 questioning -- and it is the very issue that I am concerned
6 lwith -- wouldn't it be simpler and more effective to simply
7 | make some sort of regulational provision that monitoring
8 lwill continue over the life of the plant and it will vary
9 depending on the judgment of the proper experts at the
10 | svaluation time?
n A (WITNESS HOOD) Ms. Stamiris, I don't have any
12 problem with that, but I don't really see it as necessary.
13 Q Well, if you don't have any problem with it and
14 | it would provide the added assurance to members of the

15 public and to this Board in reviewing the safety matters

REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

16 | that are being reviewed today, then why wouldn't it be done?
17 MS. LAUER: Chairman Bechhoefer, if I might
18 interrupt at this point. In Mr. Lewis' testimony it is

19 shown that we have committed to keep monitoring at least

300 7TH STREET, S.W. |

2 | once a year for that-period, from year five to the end
21 | of the life term of the plant. So there will be permanent

monitoring in that sense. There will be monitors measured

s
8

(x

| every year. All we're asking is at the end of the five

"year period there be a review conducted in cooperation

»
¥

25 | with the Staff to see if that is adequate, based upon

i ALDERSON REPORTING COMPANY, INC.
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the past history for those five years.
A (WITNESS HOOD) May I comment?

CHAIRMAN BECHHOEFER: Yes.

WITNESS HOOD: I believe what she is saying is
consistent; however, I'm recognizing that technical speci-
fication as it exists now is a proposal by the Applicant.

The true technical specification is in the future,
and it will be determined after the Staff has completed its
review of the Applicant's proposed technical specifications.

BY MS. STAMIRIS:

Q Mr. Hood -- well, I'll ask Mr. Kane, because,
Mr. Kane, when you were testifying, you said that in
regard to Mr. Lewis' Table 2 identifying permissible loads
on underground piping that the Staff had some questions
as to the basis for these, that the Staff will resolve this

-
at the technical specification time.

Can you estimate for me what is the technical
specification time? When will this resolution come about?
A (WITNESS KANE) My estimate would be -- we have
a schedule for hearings for the next several months, but
then, following that, we would be going back to our =-- what
I would consider our normal type review, and technical
specification is one of the issues to be resolved. It

must be resolved, in my opinion, before the plant would

| go into operation.

ALDERSON REPORTING COMPANY, INC.
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paration ! Q But it would not necessarily -- well, does this
. 2 | 3SER and the issues that are covered not constitute an
3 approval by the Staff of the issues that are in SSER?
. 4 A (WITNESS KANE) It indicates the approval to
3 5 the extent that approval has been reached or agreed upon,
§ 6 lput 1 think I can refer you to one of the tables where I
§ 7 indicate that this technical specification still remains
S s to be resolved.
- Q So --
§ 10 A (WITNESS RANE) 1I'll refer you to Page 253,
g " Table 2.8, and it indicates remaining review items and
g v for underground piping and conduit it talks about a
. § " technical specification covering restriction on placement
é - of heavy loads over buried piping and conduits.
§ . It has also been brought to my attention that
i = this also appears on Page 16.1 of the SSER under technical
5 a specifications.
g ; Q Okay. Since this proceeding has been termed
§ ol and is a combined OM/OL proceeding, can you give me some
- assurance -- or perhaps you already have -- but is
2“ there any further assurance that you can give me that
21 these issues will not be somehow left in a gray area
23! before the operator's license is granted for thés;plant?
' o " MR. WILCOVE: I object to that question. I
25

thinl it's too vague. Inevitably, there are many fine

i ALDERSON REPORTING COMPANY, INC.
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points, details that will be worked out after the hearing
and before the plant is licensed.

I wish Mrs. Stamiris would specify more
specifically what she is referring to.

MS. STAMIRIS: Okay.

JUDGE HARBOUR: Mrs. Stamiris, I would also
appreciate your clarification of what a gray area is.
It's not clear to me.

MS. STAMIRIS: All right.

BY MS. STAMIRIS:

Q Mr. Kane, for instance, on the issue of
permissible loading over the uanderground piping, you said
that this would be resolved before they received an
operator's license, and I would like to ask you whether
that presents any conflict in your mind with the fact
that this is an OM/OL proceeding for piping?

A (WITNESS KANE) It doesn't present any problem
to me. The way these hearings are conducted often raises
questions in my own mind.

It's my understanding that it's combined OM/OL
because we're essentially trying to cover those stretches
which have been affected by the settlement problem. 1It's
my understanding there will be OL hearings later on.

In my estimation, a technical specification would

rightfully be an OL consideration and not-something that's

ALDERSON REPORTING COMPANY, INC.




/3/3

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

~
FS
m
o]

~

10

1

12

13

14

15

16

17

18

19

2]

22

(]

S

|
i

(3012

connected with the settlement problem.
A (WITNESS HOOD) May I comment, please?

Ms. Stamiris, I thought it might be helpful
to point out that the way the Staff is organized we do
have a special group whose primary responsibility is the
development and approval of technical specifications.
Now, that is not the only group that is involved with
technical specifications. They coordinate, they do their
job deriving input from the technical staff, and that's
an ongoing process. The‘;rgéess begins at the point
at which we begin reviewing a FSAR. However, it is
intensified in the advance stages of that review.

It is most intense approximately the last six
months of the review. The reason for that,.that's when
you can most efficiently prepare the technical

specifications because the plans are well developed at

that point.

ALDERSON REPORTING COMPANY, INC.
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So there's a very intense period of technical
specification review, and that is the point at which this
special group that is charged with the review of technical
specifications is the most active.

The point I'm making is that the development of
the finer points of the technical specifications -- for
example, the monitoring frequencies, and things of this
nature -- will most likely be culminated during the last
six months of the review prior to the issuance of the
operating license.

With respect to your earlier comment about the
gray zone or something failing into the crack, the
inclusion of that information in the SSER is a high degree

of assurance that it will not fall in the crack.

MR. WILCOVE: Excuse me, if I may interrupt for a

moment. I would also like to further clarify Mr. Kane's
last response by saying that the soils remedial issues are
combined in the OM and the OL proceeding and will be
resolved through these hearings.

See, the word .qucte, OL hearing will only deal
with, as I understand it, the contentions that have been
raised, and, to my knowle@ge, there is no contention

about tech spec or soils minulation. So, basically, issues

concerning soils remedial work will be dealt with at these

‘ hearidgs now.
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/4/2

300 7TH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5:4-2345

10

12

13

T4

15

16

17

18

19

21

23

24

25 |

09014

CHAIRMAN BECHHOEFER: That's certainly correct,
but I might say that we have the authority to require that
a certain type of tech spec be imposed---

MR. WILCCVE: Absolutely.

CHAIRMAN BECHHOEFER: =~-- governing such things
as monitoring, and that would properly come up now. So =--

MR. WILCOVE: Yes.

BY MS. STAMIRIS:

Q Mr. Hood, I'll try and ask you for a last
brief statement in this regard. Now, an assurance that I
was given by Mr. Kane at one point in the previous
hearings which had to do with something to do with the
cooling pond dikes, and his response was that no matter
what label or box they're put in or what categories and
procedures are followed, that somehow the issue would be
resolved and will not go past the NRC. And, Mr. Hood,
could you give me the same assurance that regardless of
how they are handled the issue itself will be handled
regarding these unresolved areas at this point?

A (WITNESS HOOD) That is true. If you're
referring to the issue of the dikes as an example of this
case, the information is in the SSER.

Q Yes.

A (WITNESS HOOD) We have not yet reached

agreement with the Applicant on some of the finer: points of

ALDERSON REPORTING COMPANY, INC.
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how the dike is to be protected. That will probably be
acknowledged in this hearing when we get to a discussion

of that issue.

I believe we did say that that particular issue
was an OL issue, and I would expect there will be some
further discussion of that in this hearing.

But the information as to status of where we are
is acknowledged in the SSER. It's identified as an issue
which remains open.

Q But it will be resolved -- all of these
unresolved issues will be resolved before plant operation,
is that correct?

A (WITNESS HOOD) Yes.

Q Thank you. Now, going back to the first
statements I asked about the possibility of elimination
of the monitoring system, and in regard to the part of
the Applicant's testimony that was pointed out by their
counsel, Mr. Kane, do you still believe that it's pessible
that after five years that all monitoring would be

eliminated regarding settlement?
A (WITNESS KANE) I thought I had answered that,

in my opinion, it would not be, that settlement monitoring

would continue.

ALDERSON REPORTING COMPANY, INC.
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Q You said it was probable and most likely, but
you don't see any possibility of complete stoppage at this
point?

A (WITNESS KANE) No. Actually, I think I should
indicate that the five year appears in the Applicant's
testimony. It does not appear in the Staff's SSER. They're
calling our attention to the fact that they want to
re-evaluate it at the time, but the Staff is not giving
the five years as the time we will change it.

Q I wasn't aware of that. Then, lastly, with
regard to rattlespace, Dr. Chen, would the same principles
apply, that you would re-evaluate your monitoring process
but not stop that monitoring process after five years?

A (WITNESS CHEN) Yes, that is correct. 1I'd just
like to bring your attention to the fourth item on Page 7
of the Applicant's testimony, for example, where monitoring
is required after a seismic event. Okay.

I would suspect that if a seismic event does not

happen in the first five years monitoring will still

continue past that.

(Discussion was had off the
record.)
CHAIRMAN BECHHOEFER: Mr. Kane, one further
addition. The SSER states that the Applicant will provide

by the fall of 1982 a plan for long term monitoring of

ALDERSON REPO®TING COMPANY, INC.
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settlement. Has the Applicant's plan been submitted yet?

WITNESS KANE: To be truthful with you, I do not
know. I know an amendment to the FSAR has come in with
respect to tech spec. Whether it addresses the long term
settlement monitoring program I do not know because I have
not reviewed that aspect of it. It has only been recently
that it has gotten to my analysis.

MS. LAUER: Chairman Bechhoefer, we have been
told by our people that that tech spec does address that
issue.

WITNESS HOOD: That's consistent with my
understanding.

CHAIRMAN BECHHOEFER: I was reading from
Section 2.5.4.6.3 from the SSER.

BY MS. STAMIRIS:

Q Mr. Kane, when you pointed out that the Staff had
not necessarily set five years as the period -- as the time
period at which all of these systems, monitoring systems
will be re-evaluated, do you foresee anything different
than the five years or have any other plans that would
indicate that it would be either sooner or later than that
five year period? And how would the Staff's approach be
different than the Applicant's in that regard?

A (WITNESS KANE) 1It's my understanding that we

have an agreed upon monitoring program for five years, and

ALDERSON REPORTING COMPANY, INC.
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that will be carried out.

At the end of five years there will be a
re-evaluation by both the Applicant and by the Staff to
see whether it is reasonable -- excuse me, Mr. Marshall --

MR. MARSHALL: That's all right.

BY WITNESS KANE

A (Continuing) -~ whether you could use good
engineering judgment to decide whether that frequency"
of reading could be increased and still have good assuranceﬂ
that the monitoring program is doing its job. So we have
a set program for five years. At the end of five years
we're both going to look at it and see if reasonable
changes could be made.

CHAIRMAN BECHHOEFER: Didn't you mean to say
decreased?

JUDGE COWAN: Frequency decreased.

WITNESS KANE: That is correct. Instead of once
every three months we may go to once every six months or

something to that effect.
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BY MS. STAMIRIS:

Q Would I be correct in assuming that there are
provisions that if the frequency of monitoring at a time
during this five year period so indicated that the frequency
would then be increased if, in your judgment, it needed to
be?

A (WITNESS KANE) It is my understanding that the
present program allows for that.

Q And how often will the NRC be monitoring what
the Applicant is monitoring during that five year period?

A (WITNESS KANE) Fact monitoring of the record in
the field is the responsibility of the regians. I think
that question should be asked of them.

Q Okay.

Mr. Kane, do you consider that because of the
nature -- well, I want to ask you a different way.

Due to the nature of the underground piping being
the only safety system that is totally uncbservable in a
visual sense, what importance do you attach to this monitor-
ing and settlement problem and all of the other problems
that are related to the soils issues?

MS. LAUER: Objection. That's very general and

|vague.

MR. MARSHALL: It was within the scope of the

I

|
i
it

{
i
\
c']

geotechnical engineer to answer it, and I would take
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exception to her objection.

CHAIRMAN BECHHOEFER: Could you be a little more
specific about what you're driving at?

MS. STAMIRIS: Well, I just wanted some assessment
of its relative importance of the overall piping system,
safety piping issue in comparison to the other safety
structures that we are analyzing because of soil settlemenc
problems.

MR. WILCOVE: If I may clarify, is Mrs. Stamiris
asking if there is any added concern because the piping is
underground?

MS. STAMIRIS: Yes.

MR. MARSHALL: Precisely.

MR. WILCOVE: That I think would be a proper
question, if Mr. Kane can answer it.

BY WITNESS KANE:

A There is added concern because what we are
monit>ring is not visible, such as a piece of equipment
would be, in a structure.

I think it should be recognized that the work
that has been done to date has identified the problem
areas and remedial measures because of those problems,
such as reinstallation of the 26 inch and the 36 inch
pipe, has been carried out.

So the investigations have shown areas that

ALDERSON REPORTING COMPANY, INC.
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have needed correction, and they have been carried out.

Now we're relying on the monitoring program in
those areas where the Staff has confidence that what is
there or will be placed there by replacement operations
is satisfactory, and we do place importance to the settle-
ment and more particularly to the strain guage monitoring
as the means that we can assure ourselves that nothing is
happening that we have not anticipated.

BY MS. STAMIRIS:

Q Mr. Kane, would you =-- go ahead.

CHAIRMAN BECHHOEFER: I.was:® going to ask, just
in addition to that, yesterday ﬁr. Lewis mentioned that
the company would be continuing throughout the life of the
plant's procedures for checking the accuracy of the moni-
tors. Does the Staff have any program for seeing that that
i3 done properly and that the monitors are, in effect,
accurate guages, et cetera?

WITNESS KANE: The program I think we would be
referring to would be conducted by the region, and that is
they would be observing the records that are being taken
and the reas)nableness of those records. And if, in their

inspection of those records, they felt something was

| questionable, then I would anticipate that they would

follow through and resolve wheti~_. it has to do with

| the accuracy of the instrument or the manner of the readings

ALDERSON REPORTING COMPANY, INC.
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But I would expect the region to resolve that.

CHA1RMAN BECHHOEFER: Well, for instance, if a
reading were identical for the years, would that indicate
enough concern to check the instrument, or aren't you
familiar with that type of thing? As distinguished from
a very major variation, where you might suspect that some-

thing either is wrong or something has happened.
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WITNESS KANE: With my experience with readings,
I1'd be very surprised if it were remaining constant.

You would have other pieces of information -- and
that is other instruments in that area ~-- telling you
whether that particular reading is reasonable. And we also
have a check between the strain gauges ' and the settlement.
It's not a direct check, but their behavior should be
compatible, and we would be checking one against the other
in that manner.

Perhaps Dr. Chen would like to add to that.

WITNESS CHEN: I think there are provisions for
redundant gauges which could pick up that kind of thing.

CHAIRMAN BECHHOEFER: I see. |

BY MS. STAMIRIS:

Q Can you direct me to the section of the SSER that

deals with redundant gauges?

A (WITNESS CHEN) I don't believe it is spelled out
specifically there.

Q I remember some talk of this before, and is there
any danger-in.having redundant gauge:@ that if you get one
gauge that reads whatever it's reading and like show some
concern or danger, then if you have another one there, that
it would be a temptation to -- and that other gange was
not monitoring the same concern or danger or whatever is

being monitored =-- could it work in reverse that there

ALDERSON REPORTING COMPANY, INC.
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would be a temptation to rely on -- I mean, how would you
know which one was correct? The one that says there wasn't
a problen or the one that says there was a problem?

A (WITNESS CHEN) T don't think you'd just rely
on the gauges in the one location to tell you whether or
not yau've got a problem or not. You'd have to look at
the entire picture, I think, in that vicinity.

Q But if you had -- do you have redundant gauges =--
if I remember right, there are redundant gauges at a speci-
fic point for measuring settlément or not for settlement.

Are there redundant gauges for measurirg scme other factor?

A (WITNESS CHEN) They measure the strains, which
are then converted to ovalities.
Q And are there redundant gauges at a specific point?
A (WITNESS CHEN) I believe that that is the case.
Q Then I still don't understand. If one gauge

registered a problem and the other gauge at the same point

didn't register a problem, how would you know which gauge

ALDERSON REPORTING COMPANY, INC.
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A (WITNESS CHEN) I say vou look not only at those

two gauges, but the gauges upstream and downstream of that

gauge as well as the settlement markers, I think,

to deter~-

mine whether or not anything is really happening or not.
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Q Okay, but it doesn't answer my question for that
point precisely, the point at which the two gauges are
giving a different reading. It would be an engineering

judgment?

A (WITNESS CHEN) Yes, that would also be involved.

JUDGE HARBOUR: May I ask just one gquick
gquestion. Is there an elevation monitoring point at every
place where the strain gauges are installed, or at each
place where the strain gauges are installed?

WITNESS CHEN: No, that is not the case.
(Discussion was had off the
record.)

CHAIRMAN BECHHOEFER: Should there be, or would

it be useful to have that?

WIkaSS KANE: It's my understanding that at
every settlement monitoring location there are strain
gauges but there are not settlement markers at every
strain gauge location.

JUDGE HARBOUR: Are there some of the strain
gauges that are not underground?

WITNESS CHEN: There are strain gauges at
building penetrations. Now, whether or not you want to
call it undergrcund or not I'm not sure.

WITNESS KANE: There are strain gauge: on the

pipe that are undergrouad.

ALDERSON REPORTING COMPANY, INC.
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JUDGE HARBOUR: But, I mean, are there strain

gauges on the pipes that are above the ground in exposed

locations?
WITNESS CHEN: At rattlespaces, yes.
JUDGE HARBOUR: All right, thank you.

BY MS.SSTAMIRIS:

Q Dr. Chen, I'll try and put the same concern to

you in a different way, because at least I didn't

understand or I didn't get a clear answer from my concern

that I was raising with that question. And 1'd like to ask

you whether you think that -- or what assurance do you have

in your plan against the possibility of the Applicant

getting two different readings in strain at one point and

then just going to the one tha# gives tie more favorable

reading and dismissing the ones that gives them a more

negative reading?
MR. WILCOVE: I object -o the guestion.

BY WITNESS CHEN

A I believe that both results have to be recorded.

(Discussion was nad off the

record.)

CHAIRMAN BECHHOEFER: What is the objection?

MR. WILCOVE: 1I'll withdraw the cbjection.

(Discussion w:s had off the

record.)

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: The witness m.y answer.
BY MS. STAMIRIS:

Q I'm sorry; I didn't hear your answer.

A (WITNESS CHEN) I believe that all such iacidents

would be reported, I think. The gauges would actually
be idantified.

Q But I asked a little while ago how closely would
the NRC be reviewing or monitoring what the Applicant is
monitoring, and I was told that the region would be doing
that, and it's my understanding that the typical
procedures that are followed is that the regional
inspectors only can cover about five percent of the work,
at the most, that's being done at the plant. So that's
kind of a spot check, and I just wondered if you had any
other plan for this contingency if it should occur, that
there would be a temptation to go to the good reading
instead of the bad reading?

A (WITNESS KANE) There would -- there could be a
temptation. We would rely on the professional ethics of
the people taking the readings not to give in to that
temptation.

If they were to give in to that, that condition
could only last a period of three months, because if they
have said this reading is erroneous and the device is

faulty and we'll accept this other device, they are
required to go and replace that faulty device.

ALDERSON REPORTING COMPANY, INC.
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w L Q Well, when we're talking about the tremendous,
evi.r ‘
2 | you know, very real every day pressures which involve
3 I millions of dollars when you're talking about making
‘ 4 | these judgments --

5 MR. WILCOVE: Mr. Chairman, I think that a

6 question should be phrased.

7 CHAIRMAN BECHHOEFER: I think she's starting to
8 | do that.

’ BY MS. STAMIRIS:

10 Q I think that some plans and specific criteria,
" or procedural criteria should be in place to guard

2 against errors in professional judgment should such a

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

‘. '3 contingency occur, particularly since we've had problems
- with that in the past, and I'd like to ask whether the
1
. three months that you referred to -- I mean, what if the
16
NRC was not aware of it and it went beyond that three
17
months?
18
A (WITNESS KANE) All of us are limited by our
19
resources; the Applicant, you and we. The way we are
20 ;
presently set up ‘the way that the region conducts their
21

business. They have limited resources, and we have

22 |
‘ | limited resources.

I
23 |
! It's felt at this time that that system is

24 |
. ! adecruate. If it is demoastrated that it is not, then I

think the NRC would react and provide the resources to

| ALDERSON REPORTING COMPANY, INC.
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improve upon.

WITNESS HOOD: May I add to that?

MS. STAMIRIS: Okay.

WITNESS HOOD: Mrs. Stamiris, you seem to have a

very large number of questions that are going to areas

| that are primarily the responsibility of Region III. I

believe Dr. Landsman is here today.

A VOICE: He left.

WITNESS HOOD: If you have many more of these
type of questions, I would suppose that we might want
to supplement the panel.

BY MS. STAMIRIS:

Q Okay. Well --

MR. WILCOVE: If I may ~--

MS. STAMIRIS: Well, I do have one more
question that I think would get to the heart of my
concern in this case, and I would like to know what the
NRR approach to this would be, and then I would also like
to ask the Region III approach to this later.

BY MS. STAMIRIS:

Q And I'd like to ask Mr. Hood, wouldn't it be a
relatively simple thing for NRR to require Consumers that
in case the:' should get divergent, dual readings at any
particular location for whatever they're monitoring that

they be committed to notify the NRC of that at once?

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: Well, did you not say that
all readings are reported to NRC?

WITNESS KANE: The technical specification would
require them to be recorded. That would be available for
NRC inspection.

It's not my understanding that they would be
directly submitted to the NRC.

JUDGE HARBOUR: Would all readings in which an
excedence of the tech spec criteria will be reported to the
NRC?

WITNESS KANE: They would have to be reported
to the NRC.

JUDGE: HARBOUR: Regardless of whether the source
was instrument error or unidentified or might have been ¢
change in a strain in the pipe?

WITNESS KANE: I would say this detail is
something that we would have to iron out in the technical
specification.

JUDGE HARBOUR: But does technical specification
exist currently, today?

WITNESS KANE: If it does exist -- and I ~= told
that it does -- we have not reviewed it yet.

MS. LAUER: Judge Bechhoefer, if I can clarify
this somewhat, the proposed tech spec that.has been

submitted would provide that if the allowable strain

ALDERSON REPORTING COMPANY, INC.



/9/4

L]

/10fo

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202 $34.2345

10
1

12
12
14
15
16
17
18

19

21

23

A ——

09032

was reached on any one particular day, even where there was

JUDGE HARBOUR: And that is in the current
proposed technical specifications?

MS. LAUER: Yes, it is.

ALDERSON REPORTING COMPANY, INC.
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MS. STAMIRIS: That answers my question. Thank

you. I don't have any more questions  at this point.
(Discussion off the record.)

CHAIRMAN BECHHOEFER: Mr. Marshall, do you have
any questions?

MR. MARSHALL: Yes, about three questions is all,
and I don't know which one to direct them to, so whichever
one wants to respcnd, it's perfectly all right with me.

I think that would be reasonable.
CROSS EXAMINATION

BY MR. MARSHALL:

Q The question is you have several differences, as
I understand it, in diameter of piping out there. That's
my understanding, that several of the pipes are larger
than others, they're not uniform.

I'm wondering at what depths are they buried

underground?

A (WITNESS HOOD) The depths of the pipes vary in
depth.

Q What depths underground are these pipes, is

this underground piping buried? How deep are they?

A (WITNESS HOOD) Some of the larger pipes, like
the 26 inch, are about elevation 600, I believe. There-
about at the natural soils level.

Some of the smaller pipes -- for example, for

ALDERSON REPORTING COMPANY, INC.
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! diesel fuel o0il lines -- are as shallow as two to three
‘ 2 feet beneath the surface.
3 Q Two to three feet?
" 4 A (WITNESS HOOD) In some cases, yes.
3 3 Q Which pipes are those that fou say that are two
i ® | to three feet?
§ . A (WITNESS HOOD) The diesel fuel oil line is about
S . two to three feet below the surface.
S Q And that would be 36 inches, correct?
§ o A (WITNESS HOOD) No, that is not correct. The
é . diesel fuel o0il line is =--
2 " CHAIRMAN BECHHOEFER: He meant the depth.
& g " BY WITNESS HOOD:
a w A (Continuing) Oh, I'm sorry. I was referring
E » to == I thought you were referring to the diameter.
:" " BY MR. MARSHALL:
g o Q No, I'm talking to the depth. You said two to
E - three feet. 1'm very limited in my math, but up here we
g " say that's about 36 inches, is that correct?
” B (WITNESS HOOD) Three feet is 36 inches.
" Q The larger in diameter pipe, at what depth did
‘ 22’ you say that was buried?
» A (WITNESS HOOD) I said it varies, but --
2‘} A (WITNESS KANE) I think most of the service water |
25ﬂ lines are on elevation 625, 626.
’I ALDERSON REPORTING COMPANY, INC.
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' BY MR. MARSHALL:
‘ 2 Q For feet?
: A (WITNESS KANE) Elevation, --
. 4 Q I waat it in feet.
3 ’ a (WITNESS KANE) Okay. It's at elevation 625,
i é plant grade is at elewvation 634.
g ’ Q Are you saying six feet?
§ s A TWITNESS KANE) I'm saying nine feet.
é ’ Q Nine feet; that's better. Okay.
g - Now, the rest of those pipes, how many of them
§ " are at 36 inches? How many?
§ e A (WITNESS KANE) I think the ones that Darl was
. § " referring to are the diesel fuel o0il lines, which are
3 " small diameter pipes =--
g " Q Very well.
i . A (WITNESS KANE) -- one and a half, two inch dia-
g " meter, and I understand they are at depths from two to
E " three feet.
§ . 0 I see. Now, are those uniform at depths, at
- uniform, 36 inches uniform?
5 I'll ask Mr. Kane that question. I think he is
2 | the geotechnical soil expert on this.
23? A (WITNESS KANE) If the queétion is are the
24i diesel fuel o0il lines, the smaller diameter pipes, all
25 |

f at the same depth, the answer would be no.
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Would be yes, you say?
(WITNESS KANE) No.

They're not uniform?

03038

(WITNESS KANE) It is my understanding there is

a slope to the line.
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Q All right. Well, what I'm tryirg to get at is
are all of those pipes, regardless of slope, 36 inches

down?

A (WITNESS KANE) I think it has been indicated that
it could be as shallow as two feet. So it would be 20 =--
two feet to three feet.

Q As shallow as two feet. And what are you running

through those lines?

A (WITNESS KANE) Diesel fuel oil.

Q Diesel fuel o0il. Now, what kind of pipes are
those?

A (WITNESS KANE) I would ask Dr. C' a to answer
that.

Q I would like to know from anybody that knows

What are they? What type of material?

A (WITNESS CHEN) I believe that that's addressed
in the SSER. Hang on a minute.

A (WITNESS HOOD) Page 3-34.

A (WITNESS KANE) I believe that those are carbon

steel lines.

Q Carbon steel?

A (WITNESS KANE) Yes.

Q Now, what effect -- whichever one of you is able
tc answer this question for me -- what effect does ice have

| on carbon steel?

ALDERSON REPORTING COMPANY, INC.
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A (WITNESS CHEN) Are you referring to the piping
at Midland or in general?

Q You'd better believe I'm talking about the piping
at Midland.

A (WITNESS CHEN) The underground piping at Midland?
The underground pipirg at the Midland Plant?

Q Yes.

A (WITNESS CHEN) I 2m not aware of any problems
with -- of any effects of ice on these lines.

Q Will you say that there is no effect of ice from

stress or any other reason on these lines?

A (WI™NESS HOOD) At that depth?

Q At that depth.

A (WITNESS CHEN) Could you repeat the question?

Q The question is: Would you say that there is
no effect of any kind or nature whatever -- I'll put

tt that way -- from stress or anything regarding ice on

these lines?

A (WITNESS CHEN) Mr. Marshall, may I attempt co
clarify? I think Dr. Chen is responding to your question

about ice on the pipes.
MR. MARSHALL: Yes.

WITNESS KANE: But is your concern with frozen

ground and =--

MR. MARSHALL: You'd better believe that.

ALDERSON REPORTING COMPANY, INC.




3-11,pj33

300 7TH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

10

11

12

13

14

15

16

17

18

19

21

23 |

25

i
|
1
|
1

i
il
i
il

00139

WITNESS KANE: Okay. That's something different,
I think, than what Dr. Chen is addressing.
BY MR. MARSHALL:
Q Okay, and, as I said, anyone could respond to this
what wanted to. Go ahead.
A (WITNESS KANE) There is a concern for depth of
those diesel fuel o0il lines. That concern is not the
same as your concern, in that the concern that has been
expressed by the Staff in the past is whether they are

deep enough for adequate missile protection.

Q Exactly. Exactly.

A (WITNESS KANE) I thought you were going after
frost.

Q No. Well, I am going after frost, in a way,

because, you see, we have specs in the City of Midland
that allows those lines to be buried at 42 inches. But
this is still inside the City of Midland. I wonder why
it's so different inside the plant than it is outside
across the road.

WITNESS HOOD: Before you continue the question,
I'd like to supplement Mr. Kane's reply with respect to
the missile situation.

Staff has addressed in Supplement No. 1 to the
SSER the fact that two feet of soil is not perceived as

a sufficient missile protection. It is acknowledged

ALDERSON REPORTING COMPANY, INC.
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there that the Applicant has committed to provide a con-
crete slab over the diesel fuel o0il lines to provide for
that missile protection.

BY MR. MARSHALL:

Q Very well. And that's going to be uniform?

A (WITNESS HOOD) Are you referring to the concrete
slab?

Q Well, such as a mat or -- over all the areas coverj

ing these particular pipes?
A (WITNESS HOOD) I would expect it to be uniform.
MR. MARSHALL: Very well. I have no further
questions.
CHAIRMAN BECHHOEFER: I think before we proceed

with Applicant, we'll take a morning break. 15 minutes.

(Brief recess.)

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: Back on the record.

MR. MILLER: Before Miss Lauer conducts cross
examination of the Staff Panel, I have a statement I would
like to make for the record with respect to the underground
piping testimony that has been .submitted so far.

MR. WILCOVE: Excuse me, Mr. Chairman, could
we just hold off until Mr. Paton comes into the room. Miss
Wright will .go get him.

CHAIRMAN BECHHOEFER: All right.

MR. MILLER: Yesterday in his testimony, Mr. Lewis

identified certain underground piping that is going to be
rebedded or reinstalled. And in response to questions from
the Board, identified the seismic criteria which that pipe
analyzed. That criteria was .12G.

The Applicant is currently reanalyzing that pipe
to current seismic criteria and expects to have those
results in two to three weeks.

It is the Applicant's expectations that that pipe
will meet those seismic criteria. I would like the oppor-
tunity to supplement the record by presenting in written
form by way of a letter or an affidavit, the results of

the seismic reanalysis and have it accepted as evidence in

| the record by the Board.

(Discussion off the record.)

CHAIRMAN BECHHOEFER: I might say, the Board

ALDERSON REPORTING COMPANY, INC.




4-1,Pj2

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINC‘I‘ON. D.C. 20024 (202) 554-2345

10

1"

12

13

14

15

16

17

18

- 8 8 B

03042

won't have any objection to that, but I would suggest that
if any of the parties had questions they wished to raise,
you may have to bring Mr. Lewis back at some point to answer
those gquestions, Mr. Lewis or someone else.

MR. MILLER: I understand that that is a con-
tingency. Perhaps when thz2 results of the analysis are
presented as I suggest, the parties will decide that they
have no further questions and it will simply be accepted
into the record without any cross examination.

MR. MARSHALL: I have no objections.

MS. STAMIRIS: Would you repeat for me what is
the new criteria that will be applied in the ongoing
evaluation?

MR. MILLER: The current seismic -- the SSRS,
in some instanees, a proxy for that at one and a half
times PSAR, force generated by the .12G, earthquake PSAR,
is used as a proxy toward the . ESAR.

But the analysis would demonstrate that it meets
current seismic criteria.

CHAIRMAN BECHHOEFER: All right. What if it
doesn't?

MR. MILLER: Well, there has been no -- the pipe
i has not been dug up yet. It has not been reinstalled
f physically yet. Changes in the design as necessary to

' meet the requirements would be made. Obviously, it has

| ALDERSON REPORTING COMPANY, INC.
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to meet regulatory requirements, and it will do so.

MR. PATON: Mr. Chairman, I have another response
to your last question, and that is that I think that that
is an appropriate way to proceed and the Staff would intend
to put on:the record, either something in writing or do
a witness, to indicate that we have reviewed this infor-
mation submitted by the Applicant and we would agree with
it.

MS. STAMIRIS: I would not object to doing it in
that manner with the understanding that if there were ques-
tions that arose, that we would be able to address the
appropriate witness.

MR. MARSHALL: We reserve the rights.

way to proceed. You might want to turn it in under affida-
vits. And then, if there are no questions we will just
accept it into the record.

MR. MILLER: All right. And I tazke it that Staff

would have another affidavit or comparable piece of writing

.that would indicate their concurrence with =--

as |

ALDERSON REPORTING COMPANY, INC.
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ithe- I MR. PATON: I was trying to leave the option
" 2 | open to myself, that if I happen to have a witness here,
3 | we would either do it -- if there is a witness here who
. 4 | could testify to that, a piece of paper, one way or the
5 | other.
b We would intend to submit to the Board something

7 | that we would offer into avidence that would indicate our
8 | reaction to the submittal by the Applicant.

4 CHAIRMAN BECHHOEFER: Well we won't define

10 exactly how it has to go in, but =--

" MR. PATON: Thank you, Mr. Chairman.

300 TTH STREET, Sw. , REPORTERS BUILDIMNG, WASHINGTON, D.C. 20024 (202) 554-2345

2 MR. MARSHALL: As long as it is appropriate.
‘. 1 WITNESS HOOD: For the record, Mr. Chen would
" like to relate the current discussion to his prior
- remarks.
" WITNESS CHEN: These are two discussions that
" ] I was referring to earlier relative to Page 3-39 SSER.
" Some amendments might have to be made to this based on
* ] the future submittals. .
- At this point, I leave it as it is.
21

MS. STAMIRIS: Judge Bechhoefer, I have one

2 |
. | question I would like to ask Mr. Chen abkout that change,
23 |
! and it is one that honestly slipped my mind before, and

24
" | thea this discussion made me remember. May I ask now or

should I wait until later?
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CHAIRMAN BECHHOEFER: Well before Ms. Lauer
starts, why don't you.

MS. STAMIRIS: All right.

Dr. Chen, when you said that this analysis that
is == will you point out again which sentence it was in
effect that you said might need to be changed on 3-39?

WITNESS CHEN: That is Item 3, and it is the
fourth line from the bottom where I speak of an old
applicable code criteria.

MS. STAMIRIS: I thought you said it.wasn't --

MR. MILLER: Subparagraph 3.

MS. STAMIRIS: Subparagraph 3, four lines fr?m
the bottom -- all right.

My question is, the crhange from the .12G which
this is based upon to the SSRS earthquake standard, took
place sometime ago. Why is it that that SSRS earthquake

standard was not applied when you performed your

evaluation?

WITNESS CHEN: I have not specifically looked at
the input of the program as far as the seismic response
spectrum is concerned. But I do know that the .18G, or
the 1.5 times the FSAR response spectrum, was utilized
in calculating the soil contents for that analysis.

MS. STAMIRIS: Well then when the new, more

conservative seismic data is input which had come from the

ALDERSON REPORTING COMPANY, INC.
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studies that are now being performed, you expect that if
that study comes out favorably, that then would make your
overall analysis complete and valid at that time?

WITNESS CHEN: Yes, but I would like to point
out for the record that there are actually two seismic
analyses under consideration.

There is a response spectrum of analysis and
a BC-TOP-4 kind of analysis, and these are referenced in
the Applicant's testimony. Hang on a second.

There's a footnote.on:Table 4 for Line 36 OHBC-15.
The Footnote 2, which is value shown, is based on dynamic
seismic analysis.

JUDGE EARBOUR: Would you give the sheet number
which appears at the bottom of the page?

MR. MILLER: I believe it is Sheet 2,

Judge Harbour.

MS. STAMIRIS: Dr. Chen, am I correct in
understanding that these two different types of seismic
analysis are still outstanding with respect to the new
analysis that is going on by the Applicant?

WITNESS CHEN: That is correct.

MS. STAMIRIS: Thank you.

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: Ms. Lauer.
CROSS-EXAMINATION
BY MS. LAUER:
Q Dr. Chen, isn't it true that the type of strain

gauges that will be used in the Midland plant are hand-held
strain gauges?

A (WITNESS_CHEN) ..No, that is not the case.

Q I'm sorry. Isn't it true that they can be
calibrated against hand-held strain gauges?

A (WITNESS CHEN) The gauges can be checked by means|
of same hand-held vibrating device in that sense, yes.

Q And this check checks the calibration; is that

correct?
A (WITNESS CHEN) That is correct.
Q Could this type of check on the calibration of

strain gauges be done every time a reading is taken?
A (WITNESS CHEN) Yes it can.
MS. LAUER: No other questions at this time.
CHAIRMAN BECHHOEFER: Should it be?
WITNESS CHEN: Those concerns were discussed
earlier.
MS. LAUER: Chairman Bechhoefer, that is part

of the procedure every time they take the reading.
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CROSS~EXAMINATION BY THE BOARD

BY JUDGE HARBOUR:

Q I have one question for the panel or a few
questions for the panel.

In the case of monitoring differential settlements
of the varied pipes where the pipes pass over buried
utilities, that might be hung up, will there be, both
strain gauges and elevation measurements markers, vertical
settlement markers at those locations?

A (WITNESS KANE) Does someone have a copy of the
Applicant's testimony?

I think Judge Harbour is referring to the
criteria that was identified yesterday?

Q That's correct, on Page -- my question started
from Page 5 of the -- Mr. Lewis' testimony yesterday.

A (WITNESS KANE) I think it is necessary on my
part to try and clarify.

What Mr. Lewis has done on Page 5 is give the
guidelines for installing the vertical settlement markers.
He is saying, a settlement marker was installed when it
was compared to this criteria.

I think what you are referring to is No. 2
where he is indicating, they would install a vertical
settlement marker at locations where high differential

settlements could potentially occur due to underlying

ALDERSON REPORTING COMPANY, INC.
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| utilities. So he has given the criteria for the

installation of the settlement marker.

The settlement marker that is actually being
installed is not capable of measuring differential
settlement. It is capable of measuring settlement at that
location, but we don't have instruments that would give us
differential settlements at those locations.

Q But will there be strain gauges also located at
those points?

A (WITNESS KANE) That is correct, wherever we
have the settlement markers, we have the strain gauges.

Q And on all the utility crossings, they will have
a vertical settlement marker; is that correct?

A (WITNESS KANE) No, that is not correct.

At every location where we have utility crossings

we do not have a settlement marker.

|
|
!

|
|

Q At every location where there is a possibility of|

differential vertical settlement resulting from being
nung up, so-called, by underlying utilities, will there
be a vertical settlement marker?

A (WITNESS KANE) Could you repeat your question
please.

Q In those cases where there is a question of high
differential settlement, if those locations resulting from

crossing of utilities, will there be a vertical

ALDERSON REPORTING COMPANY, INC.
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| | settlement marker?
.' 2 A (WITNESS KANE) Our examination of the soil

3 | profiles has resulted in our calling for a settlement

&

marker to be installed where we would anticipate large
5 | settlements or large differential settlements.

6 Q What was the basis for your anticipation?

7 A (WITNESS KANE) A review of the soil profiles
8 | and the behavior of the pipe as indicated by the pipe

9 | profiles.

10 I think Mr. Chen wishes to say something.
11

B
H
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A (WITNESS CHEN) I believe some correlation was
attempted between where a piping crossed duct banks ani
differential settlements in those areas. No meaningful
correlation was made there.

I think it was explained to me that the duct

| banks as well as the piping contained within the fill,

would settle on the way to the fill; and hence, there
would really be no hang up over the duct banks as such.

Since our éntire fill is settling under its own
weight in all of this piping -- the piping and the duct
banks are contained in the fill, entirely would settle
as a:whole. They would hang up over duct banks and such.

CHAIRMAN BECHHOEFER: Could you explain that?
Are you telling me that the duct banks will settle along
the £i11?

WITNESS CHEN: Along with the fill. Tha{ was
what I was told, yes.

CHAIRMAN BECHHCEFER: Would that affect the duet
banks -- apparently, it would be hooked up at the end or
something. So wouldn't that affect the amount that the
duct bank is likely tc settle

WITNESS CHEN: In principle, that is true, I
think, but I believe that most of the settlement that is
anticipated over the life of tre plant, has already

occurred at this point.

ALDERSON REPORTING COMPANY, INC.
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BY JUDGE HARBOUR:

Q My next question then, and you may not be able
to answer this because it is not in your testimony; it is
in Mr. Lewis' testimony, but was the origin of the
guidelines, 1 and 2 which appear in his testimcuy, from
the NRC?

A (WITNESS KANE) The guidelines resulted from
discussions between the Applicant and the NRC. It is my
understanding, after discussions about what the Applicant
felt were the areas of concern and our expression of
concern, these guidelines resulted.

So we did not impose them; it was a result of
discussions.

Q And Dr. Chen, are you saying then that the
Guideline No. 2 is not necessary to be -- is there no
criteria required as a result of that guideline?

A (WITNESS CHEN) Yes.

Q I also have a =--
(Discussion was had off the
record.)
WITNESS CHEN: Judge Harbour, might I point out
| also that difference in settlement effects have been
considered indirectly in selecting the strain gauge

il
1

| monitoring locations as reflected in the profiles.

f
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BY JUDGE HARBOUR:

Q What is the nature of those locations? What
would cause, potentially cause, differential settlements

at those locations?

A (WITNESS KANE) One of the reasons we asked for
profiles to be developed along the alignment of the pines
was to try and understand from the borings that had been
completed, whether we could identify softer zones than in
other areas. We would do that by looking at the blow
counts that are recorded in the borings.

And where we felt the kblow counts were of a level
to where we cvould potentially have settlements in that
area, it required a settlements marker to be installed.

We also asked for settlement markers to be
installed at the locations where the service water
piping is coming from the service water pump structure
to the Diesel Generator Building. We had an area that was
surcharged at the Diesel Generator Building and a part that
was unaffected. We asked that settlement markers be
placed in the surcharge area and outside the surcharge area
to verify that future differential settlements are not

a problem because of that difference in loading.
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BY JUDGE HARBOUR:

Q Are there any identified pockets of soft

| material that might be bridged by a duct which underlies

| a pipe so that the pipe -- the duct bank would not settle

with the soil uniformly?

A (WITNESS KANE) It is felt, based upon the

| results of the profiling of the pipes, that we do have

bridying in some areas. In other words, where borings

! would indicate a softer material, the change in the piping

alignment is not real pronounced, and we could conceive
that the oipe is bridging“those soft areas.

Q So you are saying the piping is within the soft
area?

A (WITNESS KANE) Yes sir.

Q I have another question based on the testimony
that was given yesterday.

I believe you have Mr. Lewis' testimany there.

And in the Reference 1 which follows the text on Page 2
in the third paragraph of that reference, the statement:
(Reading).

"Any bending moment" -- and we are talking
here about the soil settlement and its influence or lack
of influence as a result of an elbow immediately, external
to the structure -- "any bending moment developed due to

soil settlement will be transformed to an equal part

ALDERSON REPORTING COMPANY, INC.
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value."
Do you agree with that statement?

A (WITNESS CHEN) Yes, I do, in the sense that
the bending moment would now be converted into a torsional
moment.

Q Is that the only degree of freedom that one
would be concerned with of the buried pipe parallel to 2z
structure in which the structure was settling and the soil

contained in the pipe was not settling?

A (WITNESS CHEN) Would you repeat the guestion,
please.
Q Is there another degree of freedom that you w-ald

consider in the analysis a2t this elbow other than the
bending moment of a buried pipe in the soil adjacent to =--
parallel to the structure where the structure was settling
and the soil was not? I will put =--
Is there a translational moment to be considered

at the elbow or a translational differential? '

A (WITNESS.CHEN) When the monitoring program is
intended to make up changes in longitudinal stress that is
associated with bendiug of the pipe and if the translation
does induce bending stress, then they would be picked up.

Q I don't believe that this had to do with bending
of the pipe so much as the statement which says that there

is no affect on the annulus appearance of the wall

ALDERSON REPORTING COMPANY, INC.
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penetration, and that is my =--
A (WITNESS CHEN) May I point out that the

rattlespace is actually going to be monitored at that

location?
Q I did not understand that.
A (WITNESS CHEN) The rattlespace is going to be

monitored at that location.

Typically, the strain gauge is at penetrations
which are placed just inside of the building and before
an anchor. Because the location of the pipe approaches
the penetration parallel to the wall, it will be
difficult to pick up any bending stresses --

Q That is why I was asking about the possible
forces from the translation of the longitudinal axis of
that pipe being -- resulting in a change in the annulus =--

A (WITNESS CHEN) There are provisions there to
measure the annulus.

(Discussion was had off the

record.)

ALDERSON REPORTING COMPANY, INC.
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JUDGE HARBOUR: How had this been monitored?

Is this a visual check and measurement?

WITNESS CHEN: I believe that that is what is
intended.

JUDGE HARBOUR: That's all the gquestions I have.
(Discussion was had off the
record.)

WITNESS HOOD: Chairman Bechhoefer, it has come
to my attention that there is an additional errata that
should be made. Perhaps this would be an appropriate
2oint to make it.

CHAIRMAN BECHHOEFER: Fine.

JUDGE HARBOUR: To what document?

WITNESS HOOD: Figvre 2.11, which is on Page 2-37
of the second supplement.

WITNESS KANE: The correction that has been

| brought to my attention is on Page 2-37, and in petail 1,

in the upper right-hand corner just left of the Vvalve Pit
No. 2 there is a service water line which is identified as
10 inch OHBC=-27.

Has it been loccated by the Board?

JUDGE COWAN: Yes.

WITNESS KANE: As indicated by the legend, there

is a portion of that pipe which has been rebedded. As

shown on Page 2237, that rebedding stops at the intersection

ALDERSON REPORTING COMPANY, INC.
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with the 8 inch 2HBC-310 pipe. The correction should be

that that rebedding should -- the rebedding for pipe 10-0HBC

27 should continue along its alignment until it intersects

the pipe 80 éo the valve pit. The correction is there is a

length of pipe which should be indicated to have been
rebedded which is not shown on this drawing.

JUDGE HARBOUR: This would be indicated by a
missing dash dot symbol, then, continuing south and then
bending east until it meets the pipe coming from the valve
pit?

WITNESS KANE: That is correct.

MR. WILCOVE: So the rebedding would not then
turn the corner?

WITNESS KANE: The rebedding does turn the
corner.

MR. WILCOVE: Does turn the cormner. Okay, I
see. Thank you very much.

WITNESS HOOD: The rebedding continues until
it intersects Line 260HBC55. That's the only correction.

CHAIRMAN BECHHOEFER: Just in general for the

panel -- I'm not sure which one should answer this =--

there are many pipes -- not the rebedded pipes, but many of |

the pipes that are in place have been predicted to settle
another three inches in the course of the plant's life,

and I note that the Staff has found that to be acceptable.

ALDERSON REPORTING COMPANY, INC.
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From where does the acceptability of that stem? 1Is that a
particular code or criteria or some REG guide?

WITNESS KANE: No, Judge:Bechhoefer. What the
three inches is resulting from is an attempt to estimate
what is the largest amount of settlement that we could
anticipate for these pipes just under its own weight to
occur in the future.

We do not expect the pipes to settle that amwosunt.
But what has been done is we have set that limit as a
conservative limit of settlement to be used in design to
show that even if that amount of settlement would occur
that the pipes would not be overstressed because of that

large conservative amount that has been allowed.

ALDERSON REPORTING COMPANY, INC.
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allowed | CHAIRMAN BECHHOEFER: How can that be reconciled

with the -- I think' it was approximately two and a half

inches which was set at the construction permit stage?

L

‘ WITNESS KANE: I think the two and a half that

5 |lyou're referring to is rightly the settlement that -- the
6 lrange of settlement that was estimated for the diesel

7 |generator building and not for the pipe.

8 CHAIRMAN BECHHOEFER: I see.

9 WITNESS KANE: There may be some confusion about
10 | the two inch télerance that occurred when placing the pipe,
M fbut it was not expected that the pipe would settle two and
12 | 4 half inches, ‘nitially, if the fill had been properly

13 compacted.

14 CHAIRMAN BECHHOEFER: Does NRC have any parti-
15 | cular provision which would say that pipes will not

16 | settle more than an even amount of the plant will be shut
17  down if they settle more than a given amount?

8 WITNESS KANE: What the Staff would attempt to do

19 is to make sure that the foundation conditions with both

30C TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

20 | the natural soil and replacing fill are placed.in a con-

21 dition where we would not be getting acceptable settlements,
and we would be demonstrating for the natural soils by
laboratory tests that it won't, and we would be requiring
for compacted fill a high degree of compaction that it

I

| would not. And that's how we would attempt to avoid this ,

& ® 8 B

|

f
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I1f there are conditions where we anticipate
settlement, then we would be estimating that amount of
settlement, allowing for it to be safely taken care of
in design, and then assuring us that it's not being exceeded
by monitoring.

That is the normal process we would go through.

CHAIRMAN BECHHOEFER: But thre's no specific
regulatory limit, for instance, which says no more settle-
ment, if it reaches, that's all?

WITNESS KANE: No, sir. It would be site specific
depending on the materials that we're workiang with.

CHAIRMAN BECHHOEFER: I see.

(Discussion off the record.)

CHAIRMAN BECHHOEFER: Mr. Wilcove, do you have

any --
MR. WILCOVE: The Staff has no reairect.
CHAIRMAN BECHHOEFER: Mrs. Stamiris?
MS. STAMIRIS: I do.
RECROSS EXAMINATION
BY MS. STAMIRIS:
Q Mr. Kane, in response to =-- I'll start with the

last part first that Judge Bechhoefer was just guestioning

you about, the expected maximum settlement of three inches

p for piping. I'd like to try and have you clarify more

precisely your definition of maximum settlement, and, in

f ALDERSON REPORTING COMPANY, INC.
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so doing, would you differentiate between maximuin settlement
and total settlement of piping at the plant, if there's a
differentiation?

A (WITNESS KANE) With.respect to this three inch
which we are identifying as a maximum settlement, the way
this figure was arrived at was we had instrumentation for
the Boris Anchor which permitted us to view the amount of
settlement with depths in the fill.

We were able to understand what the fill settled
with depth where it was not loaded by a structure. And we
have a record of that settlement with time. And what was
done was that settlement trend of several instruments --

I think there were six, six or seven -- that was measuring
just this settlement of the fill, was extrapolated over

the 40 year plant life. And that value is not three inches,
but =~ and many of the values, mosc of the values except,

I think, one, were well below the three inches. All of

them were below three inches. Most of them were well below
it. And one was a value which, if you added on the fact

of dewatering and other considerations, would indicate a
maximum settlement less than three inches.

So the Applicant set as a design condition they

fwill design these pipes for a maximum settlema2nt to occur

in the future during that operation.
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BY MS. STAMIRIS:

Q Then, if this is -- if I'm understanding you
correctly, this.means maximum -- this three inches refers
to an expected maximum further settlement?

A (WITNESS KANE) 1It's further from the time those
plots for the Boris a.chors, and I think Mr. Lewis
indicated that it was -- I think it began from November
of 1981.

Q Okay, that is my question, then, that you do
have spelled out someplace in order to define the term
precisely at what point in time that expected maximum
settlement begins from?

A (WITNESS KANE) The technical specification
which will address the long term settlement line of the
underground piping will clarify this.

As it will be, it will be from the time the
instruments that are going to measure that settlement are
installed and -- and from that time this settlement will
not exceed three inches.

Q Is there any point in your review, the NRC's
review at which you identify what the total settlements-=--
arrange for what the total settlements are expected to be
from the initial placement of the piping?

A (WITNESS KANE) In this particular instance, the

use of the term total settlement would be the settlement

ALDERSON REPORTING COMPANY, INC.
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reading. So we would install at a certain elevation and we
would come back periodically and measure the settlement.

The amount that it has settled from its original
reading would be the total settlement. Each of those
readings would be the total settlement. That total
settlement is the one that would not be permitted to
exceed the three inch maximum settlement.

Q I understand the way you have described that
previously, but what I am asking is is there any point
in the NRC's review where you address the total settlement
since the initial placement of that pipe, say, for instance,
if that pipe was installed in 19752

A (WITNESS KANE) In our review, yes, we have
addressed the settlements which have occurred, and we have
done that by first having the pipe profiles established,
which tell us that settlement which has occurred from the
original intended design invert of it.

Then, with those settlements, use those in an
analysis which attempts to identify the cause of those
settlements what stresses have been induced in the pipes.

Because of the uncertainties with the original
design invert elevation, the Applicant has proposed and
the Staff has accepted the check on the stressing of the

pipe to a criteria which is the strain in the ovality.
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That criteria has resulted in the removal or the calling
for the removal of pipes because of that settlement and
that straining which has been identified.

Q And, I'm sorry, but I want to repeat and see if I
understood correctly in response to Judge Bechhoefer that
there were no original specific settlement limitations
for piping at this plant?

A (WITNESS KANE) There were no limits set that
if the pipe exceeded a certain value you would do something,
that is correct.

Q Were there limits set of -- I shouldn't say
limits, but were there in any of the design dccuments
exnected settlement figures for piping at this plant?

A (WITNESS KANE) There would be expected limits
of settlement for the piping and structures.

PSAR, to my recollection, and the earlier

| addition of the FSAR identified those anticipated

settlements.

Q Can you give me some range for what the
expected settlements were, or does it vary too much from
one point to another?

A (WITNESS KANE) With respect to the PSAR and the

' +SAR, I feel confident that if I went back and checked I

| would not see a limit for pipes.

ALDERSON REPORTING COMPANY, INC.




300 7TH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554.2345

10

12

13

14

16

17

18

19

2

23

25

09066

Q Noy:'I mean an expectation of settlement for
pipes.
A (WITNESS KANE) It does depend on the amount of

fill that is beneath the pipes. So if you have 10 feet of
fill you may expect some value. If you have 25 feet of
fill, you would expect another value.

To answer your question, the magaitude of
settlement that we would have expected is "nowhere near
what has been indicated by the pipe profile.

Q Can you remember what the upper bound of
expected settlement was?

A (WITNESS KANE) Without being able to go to the
documents and find something written that says this is our
anticipation, I cannot give yvou what it was at that time.

Q Was the greatest settlement of any piping at this
plant -- I remember, and I can't remember what pipe it was,
but I'm gquite sure I remember reading that some pipe had
settled 21 inches -- and would the addition of a possible
three more inches to that then give you what the total and
most extreme settlement of the piping has been at this
plant?

A (WITNESS KANE) It's my understanding that the
pipe -- that it has settled to the extent that you have
indicated, the 21 inches -- was between the Turbine

Building and the Diésel Generator Building. It was in the

ALDERSON REPORTING COMPANY, INC.
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/4/2 | | area of the surcharge, which may be an additional reason

‘ 2 | for that large settlement, which was not anticipated when
3 | the plant was designed. It was not anticipated that the

‘ 4 | surcharge load be placed.

5 It is not now correct to add three inches onto

6: that 21 inches, because that specific pipe was excavated,

7 | cut and refitted.

8 CHAIRMAN BECHHOEFER: One follow -up question.

9 | You mentioned that the three inches would stem from

10 | whatever date certain instruments -- well, I couldn't

11 | decide whether you said were installed or will be

12 installed. 1Is that a future date or is that a past date?

13 WITNESS KANE: The settlement markers are to be

14 installed. They are not yet installed.

15 CHAIRMAN BECHHOEFER: What would happen if there's

16 some sinking between or settling between now and the date

300 7TH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

7 those markers are installed? Are you really not saying
' something more than three inches is then acceptable?

" WITNESS KANE: The period that we're in now =--
20| and that is the period where they're not installed and
21

settlement could be occurring -- we have a check on that

#
N

| by the same Boris anchors that we have used to avaluate

|

231]the three inch settlement. And they're indicating that
24

. ’fi this settlement has leveled off and is not significant,
25

- and it would not approach the three inches.
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CHAIRMAN BECHHOEFER: But if you added it to the
three inches that might occur in the future, would that be
significant?

WITNESS KANE: There's some confusion, and I
could understand it, because when we say the three inches
of settlement is conservative, what we're saying is when
you use it in design and you allow for that large
difference in settlement, and you make the structure
safe because of that settlement, that's being conservative.
But as used in the Applicant's testimony is that a

conservative limit of three inch has been set. It's not

quite the same.

If we had estimated five inch and you took 75
percent of five inches, it would be more than what we're
doing now. So what I'm indicating is the larger you make
that settlement for a criteria in a tech spec is not

conservative.

What is conservative is the three inch -- is the
maximum that we could possibly anticipate that the pipes

will settle under their. own weight.

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: Right. But what I was
trying to get at is should the three inches start frcm a
period of time like in the end of '81, for instance, when
certain readings were taken, or should it start -- if you
started it during the last yearrof the plant life, the
three inches wouldn't be very meaningful.

At some point you've got to get a starting
point and determine that three inches from that point, or
whatever that starting point may be, three inches beyond
that doesn't present a significant safety hazard.

WITNESS KANE: The three inches is the difference
in settlement which is being allowed in design to occur
between pipes that are in the fill and pipes that may be
connected to the structure. And it's being demonstrated
because of that three inch that these pipes are acceptable.

To answer your question, is it better to add
additional settlement or to subtract from the three inches
of settlement because of the time we're not measuring?

Do I understand your question?

CHAIRMAN BECHHOEFER: No, my gquestion is should
the three inches stem from, say, the period of time in =--
I think October '8l was the date that one of the witnesses
supplied for certain measurements. Maybe it should stem
from then, which would mean that your alert levels and

action levels might be initiated earlier than otherwise

ALDERSON REPORTING COMPANY, INC.
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would be the case. That would be more conservative.

WITNESS KANE: It would be my understanding
based on what I have seen of the Boris anchors and the
settlement that's now occurring that the amount of
settlement that has occurred between the time we made our
estimate and the cime when we anticipate these devices to
be installed, that magnitude of settlement is of so small
a value that it is within the extra allowance which has
been put in the three inches.

CHAIRMAN BECHHOEFER: I see. Thank you.

JUDGE HARBOUR: I think you may have answered
this, but the three inches is a design value, is that
correct?

WITNESS KANE: That is correct.

JUDGE HARBOUR: And that applies to pipes to be
rebedded or reinstalled or newly installed, is that
correct?

WITNESS KANE: It is not with respeet to the
36 inch and 26 inch pipes which are being installed.

Well, there is a condition of a one and a half
inch which I was attempting to address. That is the
difference in settlement between the new fill and the old
fill.

It is my understanding with respect to the

reinstallation of the 36 inch line and the 26 inch line
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1 | that they have analyzed a three inch settlement between the
. 2 | pipes that's in the old fill and the pipes that's in the
3 | new fill.
‘ 4 WITNESS HOOD: Dr. Chen, would you comment on
5 | that, please?
g WITNESS CHEN: Okay. For the 26 and 36 inch
7 | lines in the vicinity of the service water pump structure
8 | those portions of the pipe which zre founded on the okld
91 £i11 from the three inch differential -- the total
10 | settlement was considered and the areas founded on the

n K-KRETE of one and a half inches was considered, so the

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5542345

12 three inch was considered for piping to be rebedded or
’ 13 replaced. But I think three inches was considered in the

14 analysis for the 26 inch lines which are going to be

15 monitored.

16 JUDGE HARBOUR: I have one other question. Is

17 | the three inches that we're talking about applicable to

18 pipe which is not going tec be or will not be rebedded or

'9' reinstalled as: a design value?

2 WITNESS CHEN: If the piping in the vicinity of

2‘5 the Diesel Generator Building which subjected to the

22” surcharge load, no. For other piping founded in the old --

i

23? what I'm going to call the old £fill, yes.

2‘? JUDGE HARBOUR: And that would he an additional

25 |

three inches or a total three inches?

i ALDERSON REPORTING COMPANY, INC.
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WITNESS CHEN: I think it was considered from

" 2 | the -- the three inches was taken as a differential in

3 | settlement for such pipes.
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BY MS. SINCLALIR:

Q Mr. Kane, I hate to, but I must pursue this
further, because with the questions from the Board I'm
getting a different understanding than I had from your
answer about the three inches in the first place, and I'd
like to preface this by asking you to answer your questions
as much as possible minus the factual input of data but
to concentrate your answers on the framework, you know,
like the semantics of the words or the framework of the
procedures that are involved instead of telling me about
the data input.

So, when I ask you, I want to ask the three=-inch
acceptance criteria or --no, I should say expected maximum
future settlement to which you have referred, I thought
you told me it began -- no, I'm sorry. All right, the
three inch expectad maximum settlement figure, in order to
be valid, must have a very specific point in time at which
you are beginning that measurement, mustn't it?

A (WITNESS KANE) It depends, and I'm sorry I
can't be specific, but it depends on for what purpose
you plan to use it.

With respect to the pipes in the fill, the
settlement that's being estimated to occur during the
40 year plant life is three inches from a date that I

think the Boris Anchors were installed and read.
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So that is more than three inches.

When we're talking about design and we're talking
about differential settlement between the structure where
it may be supported as it enters the structure and out in
the fill where the pipe is in the fill and we're allowing
three inches maximum settlement to be analyzed in design
and evaluate the stresses on that, that, in my estimation,
is two conditions ©of where we're using the three inches.

Q Okay. Would I be correct to refer to this three
inches as three inches of expected maximum future settlement

A (WITNESS KANE) I do not feel anyone expects it,
but you used the word expected.

Q I don't mean -- when I said expected maximum,
I don't mean to imply that you think that that is going to
be reached but that =-- you know, I'm concentrating on the
word future settlement, or should I say further settlement,
or it seems like this maximum settlement starts from two
different points and times. One point =-- and I heard you
say it again just now =-- you're talking about three inches
of maximum settlement for pipe in the original fill from
the point of time that the Boris Anchores were placed in
1981. Then, at another time, I thought I heard you say
to Judge Bechhoefer that you were talking about three
inches of maximum settlement fromu.¥%hen some Boris Anchors

would be placed at some future point in time. And, if the

ALDERSON REPORTING COMPANY, INC.
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1 | latter is true, then I think that it means nothing unless

" 2 you know what that future point in time is.
B Can you clarify my conclusion?
. 4 A (WITNESS KANE) Actually, to clarify something
3 5 that you said, the Boris Anchors are already installed.
% 6 | We're talking about installing the settlement markers on
g 7 | the pipes, and that's when this settlement will begin,
g 8 | this settlement monitoring will begin. The settlement
5 9 monitoring on the pipes will begin the day the markers
g 10 are installed on the pipe.
é n Q And Yyour . expected maximum, or your upper bound
g 12 | for settlement of three inches starts from whenever the
.g 13 settlement instruments are placed?
s-7 § '4
s
.
z 16
g 17
E e
»
20
21
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23 |
2
2 |
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(Discussion was had off the
record.)

WITNESS HOOD: May I comment?

My understanding of this discussion is what
the Staff is saying is that the intervening time from
October of '8l1l, or November of '8l until the measurements
start is insignficant. That is a presumption on our part.
We will know whether or not it is insignificant from the
measurements we get from the Boris anchors.

If for any reason that is not the case, that i:
assumption i1s not correct, then I believe that you are
correct that that amount of settlement would be taken out
of the criteria.-

Mr. Kane, you can correct me if I'm mistaken.

WITNESS KANE: i think it would be helpful if
you would ask your question again. It would be helpful for
me to understand your concern.

MS. STAMIRIS: I'll try and ask it one more
time.

BY MS. STAMIRIS:

Q If I'm understanding you correctly, the three
inches upper bound settlement will be measured -- let me
try and ask it this way. Would I be correct in assuming
from your answers that you do not consider, or would not

consider a possible variation in installation time of up

ALDERSON REPORTING COMPANY, INC.
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to, let's say six months -- no, I'll say a year from now --

as crucial to that three inch upper bound settlement?

A (WITNESS KANE) I woul< not comsi‘er it
crucial because our observance of the Boris anchors is
indicating during this time that the settlement of the
fill under its own weight has leveled off and the settlement
is not sicrnificant during this period.

Q Then would I be correct in understanding that the
beginning time for the measurement of that three inches
upper bound settlement would be acceptable to you if it
took place anytime before plant operation?

A (WITNESS KANE) Your gquestion is would I be
concerned if it settled three inches from the time we began
reading the Boris anchors up until the time the markers
were installed? 1Is that your question?

CHAIRMAN BECHHOEFER: Were you not referring to
the beginning of the three inch measurement?

MS. STAMIRIS: Pardon me?

CHAIRMAN BECHHOEFER: Were you not referring vo
the time period =--

MS. STAMIRIS: Yes.

CHAIRMAN BECHHOEFER: =-- when the three inch

measurement would start?

You're asking the witness if he thinks that if

' it started anytime up to plant operation that would be

ALDERSON REPORTING COMPANY, INC.
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satisfactory?

MS. STAMIRIS: That's what I'm asking him.

BY WITNESS KANE:

A No. We would be concerned if we had three inches
of settlement -~

CHAIRMAN BECHHOEFER: No, no. That wasn't the
gquestion. Whether the measurement of three inches started
anytime between now and plant operation. If it extended
until the time when the plant was ready to operate, would
that concern you if the time period in which the three
inch measurement starts were delayed however long it will
be till the operating license is acted upon?

WITNESS KANE: Based upon my knowledge of the
Boris anchors and the behavior, it would not be a concern,
but I would want to look at those continual readings of the
Boris anchors to confirm that nothing is being indicated
that I should be concerned about.

JUDGE COWAN: I think I have a right to ask one
question.

Mr. Kane, you heard Darl Hood's explanation of
what would be done about this intermediate sinking
business. Do you in any way disagree with the explanation
which he has now given us at least twice, maybe three
times?

WITNESS KANE: No, I do not.

ALDERSON REPORTING COMPANY, INC.
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JUDGE COWAN: And you essentially are saying

the same thing that he was, is that correct?

WITNESS KANE: Yes.

ALDERSON REPORTING COMPANY, INC.
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BY MS. STAMIRIS:

Q Mr. Kane, you do expect that the settlement
instrnments will -- that you referred to for starting
this settlement measurement of three inches will be
installed prior to plant operation?

A (WITNESS KANE) I do expect that, yes.

I think we have muddied it enough that I should
try andceélarify.

I think your concern is, with the settlement
that has already occurred and is going to occur in the
future, is there a concern. And the settlement markers are
being installed pretty muc; as a redundant system to the
strain gauges.

We have measured the ovality of the pipe, which
is a reflection of the settlement that has occurred,
and th~t is at a certain level, and the additional
settlement v.at's going to occur is thought, if it does
occur, would affect that ovality. And the real criteria

on the effect of the settlement is the strain gauges and

the ovality.

The settlement markers are not intended to
recapture the initial history, because that is reflected
in the ovality measurements that have been made.

Q I see. Thank you.

Dr. Chen, I believe that you answered in response

ALDERSON REPORTING COMPANY, INC.
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to some questions from Judge Harbour about annulug
measurements of parallel piping outside buildings. With
that description, do you know what discussion I'm referring
to?

A (WITNESS CHEN) Yes, I do.

Q And your response was that there would be a
visual check for this kind of -- or a monitoring of this
possible movement, and I thought we were just talking about
underground piping. Could you explain that?

A (WITNESS CHEN) Well, where it enters the

building =~

Q Oh.
A (WITNESS CHEN) Do I need to say any more?
Q No.

JUDGE COWAN: That's real communication.
MS. STAMIRIS: I think I understand that.
BY MS. STAMIRIS:
(o} Are there predetermined criteria at this point
for measuring the kind of possible movement that

Dr. Harbour was asking you about?

A (WITNESS CHEN) Could you repeat the question,
please?
Q Are there predetermined acceptance criteria

at this point in time against which the kind of potentia

movement we're talking about will be monitored?

ALDERSON REPORTING COMPANY, INC.
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A (WITNESS CHEN) Yes. There are limits for strain

. 2 | and ovality.
3 Q Are those in the technical specifications?
‘. 4 A (WITNESS CHEN) I think they will be, but I
5 | think we have essentially come to an agreement with the
6 Applicant as to what those limits should be.
7 Q So, before the,plant operates, there will be
8 specific limits set down in black and white?
’ A (WITNESS CHEN) That is correct.
10 Q Thank you. When you were discussing, Dr. Chen,

" the -~ well, I'm not sure who was discussing the criterion

300 TTH STREET, SW., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

12 by which placement of monitoring devices were set for,
‘ 13 where you assumed that the points of highest stress would
" be located in t%e piping. When you were making that
" decision of where to place the monitoring devices, did
1
. you take into account possible voids in the soils?
17
WITNESSCHOOD2: Do I understand your question to
18
be directed to the strain monitoring locations?
19
MS. STAMIRIS: Yes.
20
BY WITNESS CHEN:
21
A Firstly, we did not select the locations; the
22
| Applicants did. We reviewed them.
23i
? BY MS. STAMIRIS:
24
! Q Okay.
25 |
| A (WITNESS CHEN) The question of voids, I think

= =

ALDERSON REPORTING COMPANY, INC.
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that's addressed indirectly when we consider diffsrence
in settlement effects.

Q Do you believe that there is a possibility cf the
existence of unknown voids in the fill soil at the Midland
plant site?

A (WITNESS CHEN) Repeat that for me, please.

Q Do you believe there is a possibility of the
existence of unknown voids, unknown locations of voids in
the plant fill soils?

A (WITNESS CHEN) VYes.

CHAIRMAN BECHHOEFER: Do you think it's likely?

I mean, you said it was possible, but anything is
possible. Is it likely?

WITNESS CHEN: Let me answer the question this
way. I believe the monitoring program is such that no
matter what the cause for stresses in the piping, whether
they be due to voids or -- I think yesterday the
possibility of dewatering, you know, raising and lowering
of the level of the water level under the plant, or
whatever other causes -- okay, the stresses could be
attributed to, that the stresses will be picked up by

another monitoring program.

ALDERSON REPORTING COMPANY, INC.
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ji?: 1 WITNESS HOOD: That question predominantly should
" 2 | be addressed to Mr. Kane. He has :estified already about
3 | the likelihood of voids in the soil.
’ 4 BY MS. STAMIRIS:

5 Q I believe Mr. Kane testified already about the
6 | relevance of the possible existence of voids to bearing

7 | capacity analysis, but I am concerned with the possible

8 | existence of voids out in the plant fill, not under a

9 ) structure.

10 I wanted to ask about piping and -- I want to
11 | ask Dr. Chen, first, could the existence of -- it is hard
12 | for me to qualify because I don't have any idea, but I

13 | will start with a six foot by six foot void in the soil.

14 Could a void that large in the soil produce

15 significant stress on piping?

, REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

16 A (WITNESS CHEN) I believe if such a void did
'7; exist in the scil, one would get arching action in the

18 soil. I might point out also that the Applicant's

300 TTH STREET, S.W.

‘95 performed a two under one analysis which a washing out of

2 a Noncategory 1 piping beneath Category 1 piping, was

al considered -- to the extent of the void, there was =-- the
" 223 washer, apparently, was much larger than what you are

23$ talking about and the column of soil was placed above the
" 2‘@ piring which extended all the way to the surface, which I

25? think is even more spread out than what you are talking

i ALDERSON REPORTING COMPANY, INC.
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about. The analysis shows that there was no problem,-as
far as the Category 1 piping was concerned.

JUDGE HARBOUR: Does that mean that the Category 1
piping would sgmply bridge that --

WITNESS CHEN: That is correct.

BY MS. STAMIRIS:

Q Well if the Category 1 piping is that sound,
why are we having all these monitoring devices?

A AWITNESS CHEN) We are talking about a
differential source problem and not the kind of problem
that you are talking about. The monitoring referred to
was put in more different soil settlement effects.

Q I will ask this question to Mr. Kane since I know,
from previous questions that he is aware of the existence
of voids in the soils underneath the Administration
Building.

And since we have been aware of voids found in
the soils of the plant fill, do you have any concerns
that there could be a void which you have not located
which could put a strain or any other -- could create any
other problem with safety piping that would be necessary

| to pick up by monitor?

MS. LAUER: Objection, I believe it has been

3 as. ad and answerecd.

25 |

! ALDERSON REPORTING COMPANY, INC.
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f BY MS. STAMIRIS:
‘ 2 Q Let me try again.
3 Are there any =-- is there any concern within the
" 4 | NRC that the placement of the monitoring devices has not

5 | located all of the possible weak spots that could be

é | under the piping, due particularly, to the existence of
7 | voids?

8 A (WITNESS:KANE) There is no concern because of
9 | what has been done, and that is the type of profiling to
10 identify those areas where we feél it has been most

" effective by the settlement, and we feel we have

12 conservatively required monitors wherever there can be a

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

‘ 13 potential problem.
" Q And when you were describing how the soils were
15 monitored and that at points where there was a soft area,
' there were certain places with the piping that your
'7? judgment was that irndeed, the pipe was bridging that soft
" soil and being supported at some other ends, either by
e structure or something else; is that correct?
20‘ A (WITNESS KANE) That is correct.
2l” Q In such a situation, what would be the point of
22 |
| high stress on that piping?
23 |
| A (WITNESS KANE) Where the pipe is bridging?
2% | |
! Q In the pipe bridging, soft material, yes.
25 |
| A (WITNESS KANE) Well if the pipe =-- if there is a

J ALDERSON REPORTING COMFANY, INC.
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soft spot there and it is not supporting the pipe, the

pipe can either deform, and if it did deform because of
that soft spot, we would have picked it up with our
profile.

If it hasn't deformed and it is bridging, then

what are the stresses resulting because of that bridging?

Q Yes.
A (WITNESS KANE) That should be answered by
Dr. Chen.

ALDERSON REPORTING COMPANY, INC.




, REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

300 7TH STREET, S.W.

10

"

12

13

14

16

17

09088

WITNESS CHEN: It really depends on how the pipe
is supported passed the soft spot. I would say that it
would occur in the middle of the soft spot.

Q All right, Can you specify the places in the
plant piping where you have determined that it is likely
that the pipe is indeed bridging a soft spot?

A (WITNESS CHEN) I will defer this to Mr. Kane.

A (WITNESS KANE) The term "soft spot" is a rela-
tive thing in that if we have borings indicating very‘dense
field and we get to a point that indicates less than those
conditions, it is softer but it does not necessarily mean
that it is soft to wear you'd have a problem.

What we have done in our conservativeness is
where we have this change in appearance of denseness is
because of our borings, we have installed the settlement
markers but that does not mean we think there is breathing
there. We just recognize the foundation conditions are
such that they are softer but not necessarily a problem.
They could, they will be supported entirely by the material
as it exists there now.

Q Did you not say earlier that you thought there
were places where piping was bridging a soft spot?

A (WITNESS KANE) I think I indicated that it is
conceivable because of the difference in that foundation

that bridging is occurring, yes.

ALDERSON REPORTING COMPANY, INC.
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Q Where do you think on the plant site are the
most likely places thst bridging is occurring?

A {WITNESS KANE) At the places where the borings
are indicated, material less dense than in other places.

Q You don't have any specific locations of piping
in mind by certain buildings or other =--

A (WITNESS KANE) What I would have to do is go
to the profiles that would indicate my estimations. The
change in denseness as indicated by the borings is such
that there is a potential location.

Q Mr. Kane, would you agree with Dr. Chen's assess-
ment that if pipe was bridging a soft spot, but the likely
point of high stress would be in the middle at the point of
potential deformation? He didn't say that, I am sorry.
I should take off that "potential'deformation".

MS. LAUER: I believe that's the answer to the
question that Mr. Kane deferred to Dr. Chen previously.

CHAIRMAN BECHHOEFER: That is probably not in
his expertise. I will sustain that.

BY MS. STAMIRIS:

Q Dr. Chen, it seems like 7ca are not completely
sure, and that is why =-- I am sorry, I didn't mean to
be disr- ectful -- but wbuld you state your certainty
by your expertise as to where that strain would be likely
to be the greates+*?

A (WITNESS CHEN) It depends really on how soft
ALDERSON REPORTING COMPANY, INC.
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a pocket is relative to adjacent areas.

Q When you said -- I will go back to Mr. Kane --
when you said that in determining your criteria for place-
ment of the monitoring, the strain monitoring devices, that
you took into account the softs, did you then place your
monitoring device above the center of that soft spot or
did you place it at where you think it may be supported
at either end of its bridging? Who else can answer the
question.

A (WITNESS CHEN) 1Is your question, at locations
where we considered a potential for soft spots that exist

for strain gauges located at the center of the soft spot?

Q I would like =-~-

A (WITNESS CHEN) 1Is that your gquestion?

Q Yes.

A (WITNESS KANE) The soft spots that we are

referring to are the ones that have béen itdentified by
the borings; is that correct?
Q Yes, that is what I am referring to.
WITNESS KANE: In looking at a profile which
presents the self service information by the borings, if

we were able to detect a change in denseness because of

{ those borings, we would put the marker at the location

where the boring has indicated to be the less dense.

ALDERSON REPORTING COMPANY, INC.
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BY MS. STAMIRIS:
Q If you thought that the pipe was bridging a soft
spot, would there also be a monitor placed at where on

which ends that pipe could be supported if there was some

nonstructural underground utility or entrance to a building,

would the end of that bridging distance also be monitored?

MS. LAUER: Objectibn; this is getting entirely
hypothetical and repetitive. I don't know how much more
we are going on with this.

MS. STAMIRIé: I might add, I don't have any
further questions on this subject.

CHAIRMAN BECHHOEFER: I believe the witness can
answer it if he can.

WITNESS KANE: The locations of the instruments,
the settlement strains were not located because of the
bridging which was there, so there was no bridging
criteria which resulted in a marker being identified.

The markers with respect to strain were based on
the profiling of the pipes and what that indicated in the
way of stress to the pipe. If there were voids there, if
there were soft spots there and it had an impact on the
pipe, then it would have been reflected in the settlement
profile and we would have put the strain gauge there.

BY MS. STAMIRIS:

Q I would like to ask Mr. Kane, to what extent was

ALDERSON REPORTING COMPANY, INC.
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piping affected by the Diesel Generator Building preload?

A (WITNESS KANE) That question, as I understand it,
is one of your contentions and I understand that we are
going to take the time to respond to your contentions.

Q All right, then I will address that later.

MR. PATON: That's correct, Mr. Chairman. I
would expect to do that this afternoon.

MS. STAMIRIS: I have no further recross.

CROSS~-EXAMINATION

BY MR. MARSHALL:

Q Just two or three reverse questions.

I have heard quite a lot about voids. I want
to address this question tc Mr. Kane from his long years
of experience.

We have heard quite a lot about voids, but no one
seems to know how they got there. I assume that Mr. Kane
how they got there. That's my question in reverse. You
have spoken, both of you, and you have put the depths of
those pipes at 36 inches in that part of the particular

drain. What I want to know wa: what affect it will have

| on stress from the reverse upheaval of grounds at that

point on those pipes at any place during that span. What

would stress, unusual stress =--

MS. LAUER: Objection. What is the foundation

of the upheaval guestion?

ALDERSON REPORTING COMPANY, INC.
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MR. MARSHALL: The fou-~jation is that there are
42 inches at the cross lines at that particular point and
they are above the cross line, all the way above the cross
line, all of their pipe. That is why I am trving to find
out what's going to happen?

CHAIRMAN BECHHOEFER: You may answer that

insofar as frost is concerned.

WITNESS KANE: Maybe Dr. Chen can follow what I
am saying, but it is my understanding that the pipes that
are shallow or the diesel fuel o0il line which are very
small in diameter, are very flexible, and it is my
understanding that the Applicant has addressed the impact
on these limes because of frost action.

It is my understanding that that was evaluated
and considered not to be a problem. But it is my
understanding that it is those same pipes because of the
shallowness or the ones which are being addressed because
they are not deep enough for adequate protection.

BY MR. MARSHALL:

Q Are you stating that the flexibility of those
pipes are flexible? 1Is there a give in those pipes to

allow for upheaval?
A (WITNESS CHEN) Yes, those pipes are flexible.
Whether or not the movements between the end points are

due to frost heaving or to differential source settlement

ALDERSON REPORTING COMPANY, INC.
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is immaterial.

Q Very good. Theill are the pipes going to be able
to take any upheaval, that they will be called upon to
take -- they will be able to do it; is that correct?

A (WITNESS CHEN) Yes.

MR. MARSHALL: No more questions, that's all.

CHAIRMAN BECHHOEFER: Ms. Lauer?
CROSS-EXAMINATION

BY MS. LAUER:

Q Mr. Chen, would you loock at Pages 5 and 6 of
Mr. Lewis' testimony.

A (WITNESS CHEN) Yes.

ALDERSON REPORTING COMPANY, INC.
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BY MS. LAUER:

Q On the technical specifications that have been
probed, do you have an opinion on whether the plan to
report to the NRC Staff and to increase monitoring and
to institute an e¢valuation is adequate to insure safe
function of the pipe, if it would reach the point where
future allowable strain was reached or 75 percent of three
inch settlement was reached?

A (WITNESS CHEN) I do have an opinion, and the
opinion is that this reflects the agreements that had been
reached with the Staff and is adequate to the Staff.

Q And do you have an opinion about the strain of
piping which remains within the acceptable limits and the
Pipe settles up to the maximum three inches, do you have
an opinion whether that pipe will perform safely at the
plant?

A (WITNESS CHEN) When you talk about the maximum
three inches, are you talking about locally or uniformly
or what?

Q I am referring to the three inch maximum limit
that has been referred to, that would be uniform
settlement, the strain will stay within acceptable limits.

A (WITNESS CHEN) Permit me to answer this way.
Regardless of how much settlement we get, so long as the

strains are below the limits they are going to be imposed,

ALDERSON REPORTING COMPANY, INC.
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| the pipes will function adequately.

MS. LAUER: Thank you, no further questions.
CHAIRMAN BECHHOEFER: The Board has no further
questions. Mr. Wilcove.
RECROSS~EXAMINATION
BY MR. WILCOVE:

Q Settlement of the fill decreases over time, does
it not, the rate of settlement over the fill decreases over
time?

A (WITNESS KANE) Without any change in condition -~
I am talking about inducment of loading, you are correct.

MR. WILCOVE: Thank you. No further questions.
CHAIRMAN BECHHOEFER: All right. Does anyone
else have any further questions?
RECROSS-EXAMINATION
BY MS. STAMIRIS:

Q I have one question. It is based on a statement
that the Applicant made about immediate notification, if
there was a difference in two gauges, and I would like to

ask one question about Mr. Hood's -- it is something I

| should have asked sooner but I forgot =--

CHAIRMAN BECHHOEFER: Ask your one question.
BY MS. STAMIRIS:
Q Mr. Hood, if the Applicant is committed by

technical specification to the NRC to immediately notify

ALDERSON REPORTING COMPANY, INC.
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specific point, would you understand that immediate
notification to take place within 24 hours?

A (WITNESS HOOD) I don't think I can answer that
gquestion. I think the question goes to the significance
of that difference as to whether or not it comes under
the special reporting requirements that the Staff has for
it, potentially, under safer conditions, and I really don't
know if this would be considered in that same respect or
not as opposed to a condition where a more routine type of
reporting might apply.

Q Well how would any possible confusion in your
interpretation and the Applicant's interpretation of what
might be proper and prompt enough notification, be
resolved if you don't have a specific time limit?

A (WITNESS HOOD) I don't know if I am saying this
right. As I sit here, right now, I am not prepared to
say that a reading that is different would come under those
special requirements for immediate reporting.

; Q Then if it did come under whatever the

% requirements were for special reporting, if it did.meet

|

|, that part of the criteria, then would you consider

! immediate notification to mean notification within 24

4 hours?

|

A (WITNESS HOOD) If it would mean to come under

ALDERSON REPORTING COMPANY, INC.
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those special requirements, the Applicant would be

required to follcw a verbal report with the resident
spectrum within 24 hours and he would be required to file a
written repert within 30 days.

Q And those specifications which. you are referring
to which would determine whether or not it meets severe
enough criteria will be set forth in writing?

A (WITNESS HOOD) Would you state that again,

please.

ALDERSON REPORTING COMPANY, iNC.
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BY MS. STAMIRIS:

Q Yourreferred to if it met the requirements of
the specification -- in other words, f it was a severe
enough difference that it would be reported within 24 hours
in the way that you described.

What I want to ask you is, would the criteria =--

JUDGE HARBOUR: I don't think you gquite
characterized his response.

CHAIRMAN BECHHOEFER: I think it is required by
regulation as well.

BY MS. STAMIRIS:

Q I understand now that the timing does fall under
55-E requirements. What I want to know is the criterion
which the Applicant -- the Applicant will apply to that

reporting of difference, and measurement of these gauges

| will be set forth in writing; is that correct?

A (WITNESS HOOD) Yes.
MS. STAMIRIS: Thank you.
CHAIRMAN BECHHOEFER: Mr. Wilcove do you have
anything further?
MR. WILCOVE: Staff has nothing further.
CHAIRMAN BECHHOEFER: All right. At this time,

this witness panel will be excused.

(Whereupon a luncheon recess
was taken until 2:15 p.m. on
the same date.)
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AFTERNOON SESSION (2:15 p.m.)
' CHAIRMAN BECHHOEFER: Back on the record.
. 2 MR. MILLER: Mr. Chairman, Miss Lauer has a
3 statement she would like to make for the record concerning
’ 4 the post-technical specifications.
g 5 MS. LAUER: Just to clarify that situation, I
i 6 would like to read that section of the proposed technical
§ 7 specifications for the parties at this time to the extent
S 8 that I may have said anything inconsistent as far as whaf
: ’ the technical specifications read.
g 0 CHAIRMAN BECHHOEFER: Fine.
é L MS. LAUER: The applicable paragraph reads
5 - (Reading)
g
‘ E " "If either of the allowable strain average
g " as mentioned by the minimum of two gauges is
g 'S reached at a monitoring station, or if 75 per-
i " cent of the vertical settlement criteris is
E V7 reached, then a special report shall be prepared
g » and submitted to the Commission to reflect the
g " technical specification, 16.€, .9, .2 containing
» an engineering evaluation of the situation and a
- description of the remedial actions.
‘ a fl' "Additional notification shall be by tele-
23?, phone within 24 hours and confirmed by telegraph,
‘ oo i! mailgram or facsimile transmission no later than
25.5 the first working day following the event. |
i! ALDERSON REPORTING COMPANY, INC.




8"1,Pj2

300 7TH STREET, S.W. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

10

1

12

13

14

15

16

17

19

N

b

25

09101

"The special report shall be submitted within
14 days following the event. Supplemental reports
may be required to describe the final resolution.
"Strain gauges which are determined to be
providing faulty data will be recalibrated or
replaced within 90 days during the first five
years of monitoring”.
That's all.
MR. PATON: Shall we proceed, Mr. Chairman?
CHAIRMAN BECHHOEFER: Yes.
MR. PATON: Mr. Chen, will you take the stand,
please.
WELLINGTON CHEN;
called as a witness, having been previously duly sworn,
was examined and testified as follows:
DIRECT EXAMINATION

BY MR. PATON:

Q Mr. Chen, state your full name and your employment
please.
A My name is Wellington Chen and I work for Rockwell
{ International.
' Q Have you reviewed Stamiris Contention 4-A-4?
A Yes, I have.

contention and your response to it, please.

ﬂ Q Would you tell us your understanding of that
1

; "
!’ ALDERSON REPORTING COMPANY, INC.
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B All right. I understand the contention to be
what the effects of preloading the diesel generator build-
ing would be on underlying pipes, conduits and nearby
structures, and it would only address the underlying piping
at this point.

Q Fine.

A The piping in the diesel generator building is
identified in D-10.1, Figure .11 of the SSER, page 37.

The figure indicates that some of the lines were profile --
.. has been rebedded, some have been verified, some are
going to be rebedded and others just monitored.

In addition, the rattle space that are going to
be monitored, and the strain gauge locations of those,
near those rattle spaces which are going to be monitored,
they are also identified.

I believe that the remedial action is associated
with all of these lines are identified in the SSER. The
diesel fuel lines inside the building were not replaced
during the surcharge program; and hence, they will not be
affected.

Q You.say the remedial action associated with the

lines are identified in the SSER.

A That is correct.
Q Could you tell me where?
A Under Section 3.9,3.1.
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Q 3.9.3.1?

A That is correct. For example, on page 3-30,
beginning on page 3-38, on the 3.9.3.1.4, the resolution
of all concerns associated with the service water piping
is discussed, and I think some of the lines in the vicinity

of the diesel generator building are also discussed there.
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there. ! BY MR. PATON:
. 2 Q Dr. Chen, please keep your voice up so the
3 reporter can:hear you and I can hear you.
‘ 4 A If I could go down with you, in the vicinity of

5 the diese. generator building, there are four lines which
6 | are shown there. They are 8 inch .BC, 3-10 and 3-11,

7 |8 inch 2HBC81 and 82. These lines have been verified.

8 | Both the current ovality about these lines is less than

? | five percent which is accpetable.

10 In addition, the rattle space that is associated
n with these lines as they enter the diesel generator build-
12 ing are also going to be monitored. The criteria there

13 will be 4 percent on ovality and .40 percent on strain.

4 The 26-inch lines in which these four lines

15 connect are going to be monitored for ovality and strength.
16 Where these lines enter the valve pit to the west of the

17 diesel generator building, the rattle basis will be moni-
18

tored.

19 On the north side of the building, the 8-inch

300 7TH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

20 l=-inch BC, 81 and 82, have been rebedded.

2 JUDGE HARBOUR: Excuse me. I am looking for a
. 2 north arrow on my map -- all right =-- those are shown on
23

detail No. 1 on Figure 2.117?

sz =

THE WITNESS: Yes. These lines are the largest

|
25“settlement. These lines have been cut loose, recentered
|
]
|
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1 lin their rattle space, rattle spaces and rebedded;

‘ 2 The 8-inch, 2-inch BC, 3-10 and 3-11 lines will
3 |be rebedded and the 10-inch OHBC and the 27 and 28 lines

. 4 | have been rebedded.

5 The diesel fuel lines are shown in about the

é | middle of the page towards the left. All of these lines

7 | were not in place at the time that the building was sur-

8 charged; and hence, would not be subject to surcharge.

9 BY MR. PATON:

10 Q Does that complete your direct testimony on

11 | contention 4-A-42?

12 A Essentially, but I would like to add that the

13 monitoring problems that I just mentioned and the various

14 remedial actions I described, address the concerns associatef

15 | with the preloading -- well, with the preloading effects

. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5542345

16 in this area.

17 CHAIRMAN BECHHOEFER: One clarification. In the

18 rebedding of which you spoke, did all of that occur after

300 TTH STREET, S.W.

19 the surcharges, the removal of the surcharge?
20 THE WITNESS: That's correct.
2 BY MR. PATON:

Q Is it your testimony that any impact that the

22
23: preloading program may have caused on piping has been
24 acceptably remedied?

25

A That's correct.

ALDERSON REPORTING COMPANY, INC.
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MR. PATON: Mr. Clairman, I'll go on to =-- I
plan to do four -- two parts of Contention 4, as part of
Warren Contention No. 3, and I will proceed with that unless
you would prefer we have cross examination on Contention
4-A-4.

CHAIRMAN BECHHOEFER: Why don't you proceed with

that.

ALDERSON REPORTING COMPANY, INC.
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BY MR. PATON:

Q Dr. Chen, do you have with you a copy of Stamiris
Contention 4-C, which I will suggest was last amended on
April 20, 1981. It is the one that ends with Subparts.
related underlying piping. Do you have that?

A Yes I have that.

MR. PATON: Again, I just want to say for the

record what Dr. Chen is addressing is Stamiris Contention

4-C-s.
BY MR. PATON:
Q Please state your understanding of that
contention.
A I understand that this contention concerns the

seismic loading zone of underground piping and conduits,
and the part of that which I am going to address is on
underground piping.

Q Proceed.

A As was stated this morning, the =-- I could break
this up into several areas. Let me start off with the
26- and 26-inch lines in the vicinity of the service water

pump structure.

The Applicants have committed performing that

| dynamic seismic analysis and the BC-TOP for type of

analysis based on the site's specific response spectrum.

These analyses -- there will also be analyzes available

ALDERSON REPORTING COMPANY, INC.
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in a few weeks. At that point, we will evaluate them.

The Applicant is further committed to making
whatever fixes that are necessary to that pipe line to
assure that they do meet the criteria based on the
site's specific response spectrum. On all other lines,
the Applicant has performed an analysis based on the
one and a half times the FSAR response site spectrum which
essentially envelopes the site's specific response
spectrum.

The analysis here indicates that the additional
information, associated with the response spectrum I just
described, are small relative to existing ovalities in
the piping; and hence, that the piping would be ablet&o
sustain without damage, the one and a half -- the site
specific response spectrum earthquake.

Q Dr. Chen, I believe you stated that one and a half
times the FSAR earthquake would essentially envelope the
site specific response spectrum.

Can I leave out the word "essentially"?

A For the piping, yes.

Q Dnes that complete your testimony with respect to
Contention 4-C-s?

A That's correct.

Q Would you turn to Warren Contention 3.

Mr. Chairman, I would like to ask that Mr. Hood

ALDERSON REPORTING COMPANY, INC.
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to join Dr. Chen on the stand for this examination.

CHAIRMAN BECHHOEFER: Fine.
Whereupon,

DARY.. HOOD,

called as a witness, having been previously sworn,
testified as follows:

MS. LAUER: The Applicant asks that the
contention be read.

MR. PATON: Yes, I will be glad to read the
contention. (Reading.)

"Preloading" -- it is short =-- ‘"preloading
procedures undertaken by Consumers Power have
induced stresses on the Diesel Generator
Building structure and have reduced the
ability of this structure to perform its
essential functions under that stress.

"Those remedial actions that have been
taken have produced uneven settlement and
caused inordinate stress on the structure
and circulating water lines, fuel oil lines,

and electrical conduits."

ALDERSON REPORTING COMPANY, INC.
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conduit ! BY MR. PATON:
' ? Q Now I will state that the Staff does not plan
3| at this time to address the last two words of that con-
'. 4 tention, the electrical conduit.
3 5 Does either member of the panel disagree with
% é that?
g 7 A (WITNESS CHEN) I don't.
g 8 A (WITNESS HOOD) No.
: ’ Q Doctor =-- either witness, please respond to
g 10 Warren Contention 3. I think that Dr. Chen, you have a
é " response with respect to fuel o0il lines; do you not?
2 " A (WITNESS CHEN) Well, as I stated earlier, the
.g 13 fuel o0il lines were not in place during surcharging; and
é " hence, would oot have been affected.
§ " Q And that completes your answer; is that correct?
5 " A (WITNESS CHEN) That's correct.
g " Q Mr. Hood, can you respond to the portion of the
; " contention that concerns the circulating water lines.
g - A (WITNESS HOOD) Yes. The circulating water lines
- are not seismic category lines, they are not related to
X any safety function.
22; They are of special interest to the Applicant
23; because they are required for operation of the plant. 1In
‘ " ' other words, they are used to cool the main condenser;
25

. and for that reason, special provisions have been taken

i ALDERSON REPORTING COMPANY, INC.
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for operational standard points, to provide for inspection
capabilities for that line for the inside.

Staff has reviewed this line from the standpoint
of the consequences of the failure of that line on the
dewatering system. I should point out that these lines
are about 96 inches in diameter. They are located in
the -~ the center of the line at elevation 606.

You can see the line profile in Figure 3 ¢*Z
Dr. Hendron's testimony presented Monday, I believe. It
is my understanding that the lines have been inspected from
the inside since the surcharge program, and that there has

been no indication of any sign of stress as a result of the

surcharge.
Q Does that complete yaur resoonse, Mr. Hood?
A (WITNESS HOOD) Yes, it does.

I would point out that the previous review to
which I referred with respect to dewatering is addressed
in SER Section 2.4.6.3.

MR. PATON: Mr. Chairman, :here are o%ther -
that does not complete the Staff's testimony with respect
to Warren Contention 3, but that -- what I am tryinc to
do is address whatever portior of it I can wita the
witnesses that are available, and that completes what we
can do with Warrent Contenticn 3 today.

So I have completed our testimony on those

ALDERSON REPORTING COMPANY, INC.




3"‘:913

09112
1 those portions of contentions.
‘ 2 CHAIRMAN BECHHOEFER: 1Is this the completion of
3 | the direct testimony?
. 4 MR. PATON: Yes, that is the completion of our

§ | direct testimony with respect to the older contentions,

6 | yes.

7 CHAIRMAN BECHHOEFER: All right, Ms. Sinclair.

8 CROSS EXAMINATION

9 BY MS. SINCLAIR:

10 Q First, regarding Contention 4-A-4, when you talked

11 | about the lines just north of the Diesel Generator Building,
12 | I should refer you .o Figure 2-37 =- am I correct in

13 | assuming that the top of the page is north for this drawing

14 | in Detail 1?

15 A What figure did you =--

16 Q I wanted to draw your attention to Detail 1.
17 A (WITNESS CHEN) VYes.

18 Q And the lines I was saying north of the Diesel

19 | Generator Building, they are at the top of the page; is

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5542345

20 | that correct?
21 A (WITNESS CHEN) That's correct.
22 Q All right. What are these lines in addition to

23 | the numbers that are listed there, 8-inch 1HBCS81 and 82,

. 24 l what is another name for these lines? Is there another

25 name for these lines®
-5 ! A (WITNESS CHEN) There is a service water line.

i ALDERSON REPORTING COMPANY, INC.
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ater ! BY MS. SINCLAIR:
in‘ 2 Q These are service water 1li
nes. And you
3 | indicated that these lines had been cut loose. Can you tell
. 4 | me when they were cut loose in relation to the preload?
3 5 A (WITNESS CHEN) After the preload.
g 6 Q They were cut loose after the preload?
§ ’ A (WITNESS CHEN) Yes.
§ s Q Well what damage was done to those lines as a
? v result of the preloading?
§ 0 A (WITNESS CHEN) If I am correct, one of these
g " lines show the 21 inch lines recorded earlier on. The
g . Applicant, I think, did an analysis of these lines found
.E " that profiles of the 21 inch caused very large stresses.
é e And I think, when the line was uncovered and examined,
% s it was found to be, visually, to be okay. It was then
i i cut loose, I think, and recentered in the ground spaces.
g l7l Q Did you say it was not found to be okay or it
; . was found to be okay?
§ v A (WITNESS CHEN) It was found to be okay.
= Q Do you know the basis for that visual
2'! determination that it had not been damaged before it was
22 |
| cu%?
23]
, A (WITNESS CHEN) No, I don't, but I will add this,
::% that the settlement stresses, I think, as was discussed in

the previous hearing, were essentially secondary stresses.

ALDERSON REPORTING COMPANY, INC.
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In cutting the piping loose, it would essentially remove
any stresses which are induced by the settlement.

Q Well if there was -~

A (WITNESS CHEN) I am not finished yet.

These stresses that would remain on the pipe
would be small and, in fact, are not accounted for or
not acquired to be accounted for any of the coded
analysis.

Q Did the fact that these pipes were connected
somehow in the building when they experienced their 21
inch settlement, your testimony -- do you know whether therq
was any damage done in the rattlespaces or in any other
way because of this differential settlement?

A (WITNESS CHEN) On penetration of the Diesel
Generator Building walls, I think thcse lines come

vertically up against the wall in some kind of a pit area

That portion of the line was not in place.
JUDGE HARBOUR: A portion of the line =--
WITNESS CHEN: Was not in place.
JUDGE HARBOUR: So it had three ends inside the
Diesel Generator Building?
WITNESS CHEN: Essentially, yes.

BY MS. SINCLAIR:

Q To your knowledge, did the Diesel Generator

ALDERSON REPORTING COMPANY, INC. |
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Building or any part of it or parts connected te it hang
up on this piping at any point?

A (WITNESS CHEN) Not to my knowledge.

Q To your knowledge, did the existence of this
piping restrain the settlement in any way of the Diesel
Generator Building?

A (WITNESS CHEN) No.

Q Can you tell me, Dr. Chen, if the condensate
lines are depicted somewhere in Detail 1 are the same?

A (WITNESS HOOD) I do not believe they are
depicted on this figure. The figure predominantly shows
two listed pipes. There are some exceptions, but this is
not one of the exceptions.

You did ask about the circulating water line?

Q No, the condensate line.

A (WITNESS HOOD) I'm sorry, I answered the
response to the circulating water line.

The condensate line, as shown in Detail 1, it

goes beneath the Diesel Generator Building.

Q Does it go under the building then at some
point?
A (WITNESS HOOD) Yes, it does. It avoids the

center. It goes from the left and to the right of the

center along the north-south axis.

ALDERSON REPORTING COMPANY, INC.
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JUDGE HARBOUR: Could you identify the lin2 on
that detail, please? Is there a number or other identi-
fication?

Can you identify the condensate line on the Diesel
Generator Building drawn in detail, or detail drawing?

WITNESS CHEN: 1It's the dashed line which
extends the north-south direction directly’north of
8H1HBC311.

BY MS. STAMIRIS:

Q There is just that one condensate line under the
Diesel Generator Building, Mr. Hood?
A (WITNESS HOOD) I understand there were two.

Can I get a copy of Figure 3 of Dr. Hendron's
testimony?

JUDGE HARBOUR: Excuse me, Mr. Hood. Dr.
Hendron had two pieces . .of testimony, if I.recall. Will
you identify which testimony it was that you're referring
to to find the figure?

WITNESS HOOD: I'm looking for a figure that
shows in profile the borings =-=-

MR. PATON: I'm told it was his testimony on
seismic shakedown.

JUDGE HARBOUR: Yes, in Figure 3. It's in the
second part of that. Have you got it?

WITNESS HOOD: Yes, I do.

ALDERSON REPORTING COMPANY, INC.
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If you look at Figure 3 you'll see that there

are two condensate lines that _passed beneath thé Diesel
Generator Building.
BY MS. STAMIRIS:

Q Mr. Hood, are both of these condensate lines
non-Cateory I?

A (WITNESS HOOD) That is correct.

Q Okay. Have you evaluated whether there is any
potential impact on any safety systems if there were po-
tential failure of these lines?

A (WITNESS HOOD) We have looked at the conse-
quences of the -- its influence on the dewatering system
from a failure of those lines. We've addressed that in
the SER or SSER No. 2. We find that result to be
acceptable.

Q Is my understanding that is already in the
record that there were certain consultant recommendations
to cut this condensate line prior to the preload but it
was not cut, and then there was some misunderstanding on
your part about thinking it was cut when it wasn't cut.
I'd like you to discuss what the damage was to the
condensate lines that-could have been avoided had they
been cut.

MR. PATON: I object to the question, Mr.

Chairman. There's an awful lot of -- I think the record

ALDERSON REPORTING COMPANY, INC.
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shows it was cut =-- not cut and you were confusel whether
it was cut, et cetera, et cetera.

I don't mind the question if Mrs. Stamiris will
start by asking if the witness agrees with her rather
lengthy premise. But I don't want her to force that on
the witnesses without asking them whether or not they
agree.

BY MS. STAMIRIS:

Q Mr. Hood, did you believe at some point in time
that either one or both of these condensate lines had
been cut when, in fact, they weren't prior to the preload?

A (WITNESS HOOD) The prior discussion that I
recall to which you have referred was in connection with
the effect of the piping on the structure. I recall a
discussion that indicated that there was some confusion
on our part as to whether or not it had been cut on both
sides of the structure, as opposed tQ just being cut on
the scuth side of the structure.

And the other part of that discussion I recall
was whether or not the pipe had been cut right after the
recommendation was first made or whether or not there was
some length of time before that cut was made. The pipe
was ultimately cut. If I recall, it was cut just on the
south side of the structure, not on the north side of

the structure, as we had earlier thought to be the case.

ALDERSCN REPORTING COMPANY, INC.
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. 2 | recommendation that it be cut and the time it was actually

3 | cut.
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Q Were both pipes cut at the south side of the
structure?

A (WITNESS HOOD) I do not know.

Q Do you know that at least one of the pipes was
cut =--

A (WITNESS HOOD) At least one of the pipes was
cut.

Q And you're not sure which one that was?

A (WITNESS HOOD) No. I do know that there was

one of the condensate lines that the elbow had an

indication of high stress. That was the one that was cut.

Q When was that one cut in relation to the
preload?

A (WITNESS HOOD) It was after the removal of the
preload.

Q Did that pipe in any way restrict or affect the

settlement of the Diesel Generator Building during the

preload?

MR. PATON: Mr. Hood, could I interrupt before

you provide that answer?

WITNESS HOOD: Yes, you can.

MR. PATON: Mr. Chairman, Mr. Kane has indicated
to me that he has some disagreement with Mr. Hood about
where the lines were cut, and I'd like to ask that he join

the panel and possibly confer on this historic event.

ALDERSON REPORTING COMPANY, INC.
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| Maybe thev can get their recollections together.

CHAIRMAN BECHHOEFER: Okay, fine.
Whereupon,
JOSEPH KANE,
called as a witness, after having been previously duly
sworn, was examined and testified as follows:

WITNESS HOOD: I believe the point is well
taken. As I think about it, that line was disconnected
at the time of the preload.

I remember also there was observation of the
measurement of the rattlespace between that line and the
concrete encasement during the preload.

MR. PATON: Before we go further, Mr. Chairman,
could I ask Mr. Kane to state what it is he thought he
heard that he disagrees with?

WITNESS KANE: It's my understanding that
Mr. Hood had indicated that the lines were cut on the
south side. 1It's my understanding on previous
discussions with the Applicant that the lines were cut
only on the north side. And it's my understanding that
there was some confusion as to whether these pipes were
going to be cut initially, and there was a postponement in
that decision but eventually they were decided to be cut
on the north side before the surcharge took place.

WITNESS HOOD: That is correct, according to my

ALDERSON REPORTING COMPANY, INC.
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current understanding. The point that had confused me
is that the point of high stress that ultimately developed
was on the south side, and the pipe had been cut on the
north side.

Thank you for the correctiocn.

JUDGE HARBOUR: Excuse me. Had both pipes been
cut on the north side?

WITNESS KANE: I'm sorry, but I'm going on
memory?

It's my recollection that both those pipes that

are shown on that figure of Dr. Hendron's do not go through,

that only one goes through.

By . %going:through," I'm saying going under the
Diesel Generator Building, and it was that pipe that was
cut.

I may be wrong, but that's my recollection.

WITNESS HOOD: That's not consistent with my
understanding.

MR. PATON: Mr. Chairman, we will determine the
current information and get it back to the Board tomorrow.
We'll resolve this dispute.

CHAIRMAN BECHHOEFER: Otherwise, they could each
put in some proposed findings.

MR. PATON: No, I don't want to do that.

JUDGE HARBOUR: May I ask a question to identify

ALDERSON REPCORXRTING COMPANY, INC.
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the pipe on Detail 1 on Figure 2+1l1. Is that identified
as a 20 inch IHCD1l697?

WITNESS KANE: Yes, it is.

JUDGE HARBOUR: I think the record should

indicate that Figure 2.11 in the BSER indicates only one

condensate line going from the condensate tanks underneath

the Diesel Generator Building, whereas the profile, the
cross section in Dr. Hendron's testimony indicates that
there are two condensate lines under the Diesel Generator
Building, and that is the issue which will be resolved as
to whether there are two lines or whether there is one
line, condensate line.

WITNESS HOOD: I would further note that there
is no line shown leaving one of the condensate lines.

Thac's honestly not a correct representation.

(Discussion was had off the

record.)
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record.) | CHAIRMAN BECHHOEFER: Back on the record.

‘ 2 WITNESS KANE: Can I make a suggestion? The one
3 | most familiar with the pipes should be the Applicant.

’ 4 | Could they be asked to indicate whether there is one or two

5 lines going beneath the Diesel Gererator Building?

6 MS. LAUER: Could you give us just a moment,

7 | please?

8 Chairman Bechhoefer, if I can point out this =--

9 | the same line of questioning has already been gone into

10 | in prior hearings in this proceeding concerning the two

1 condensate lines and where they were cut, if they were

12 | cut. That's all been covered before.

" 13 MR. PATON: 1I'd like to address that, Mr. Chair-
14 | man.
15 Apparently, we have a disagreement with the

16 | Applicant on this matter. We go through this whole pro-
17 | ceeding addressing specific issues and contentions,
18 | et cetera, and all of a sudden we get to Centention 4,

19 | and there has never been any identification in this pro-

300 7TH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 1202) 554-2345

20 | ceeding that we are addressing Contention 4, and the

21 Applicant says, "Oh, we're not going to talk about Con-

'. 22 | tention 4. It's back there somewhere."

23ft Well, Mrs. Stamiris has not had an opportunity

‘ 24 | to cross examine +. on Contention 4. I submit that our

25  pits and pieces of Contention 4 which permeates the whole

====re:
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case that we have covered, and we could spend an awful lot
of time going back in review and say "Well, maybe we covered
this issue, maybe we covered that issue.

Now, it is difficult, but I feel the need to
address Contention 4. Apparently, the Applicant does not.

I submit that his procedure would introduce
reversible error in the case if Mrs. Stamiris decides
she would like to know when she had the opportunity of
cross examination. So I think saying well, we touched on
this before is no answer.

MR. MILLER: Well, just to respond briefly --

CHAIRMAN BECHHOEFER: At one point, I remember,
we deferred Contention 4 until later on.

MR. MILLER: Well, that very well may have been,
but Mr. Hood specifically was examined-on this very issue.
The question of which contention we happen to be addressing
it seems to me, is beside the point. Either the record
contains the information that deals with this =-- Mrs.
Stamiris has certainly not been restricted in her cross
examination on any issue to any significant degree. I
think the Board has been gquite lenient in letting her
explore issues as they arise.

What we object to is going over the same ground

over and over again with the same witnesses simply because

this time it's in the Contention 4 box rather than the

ALDERSON REPORTING COMPANY, INC.
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management attitude box, which is when this issue was
addressed last time by Mr. Hood.

MR. PATON: Mr. Chairman, I am willing to go
along. If the Board wants to rule with the Applicant and
say that we are not going to further address Contention 4,
I personally believe that's the Applicant's problem., I
would not like to take a chance like that.

Mrs. Stamiris has never been told that we
are addressing her contention, Contention 4. She went
to the trouble of introducing it into the proceeding.

We have never recognized in this proceeding that we are

addressing Contention 4.

ALDERSON REPORTING COMPANY, INC.
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Now, I agree it's very inconvenient, and I don't
like carrying this ball all by myself.

If the Board wants to rule that we will not
further address Contention 4, then so be it. I wouldn't
do that if I were the Applicant.

MR. MILLER: And, not only that, Mrs. Stamiris
filed a proposed finding on this very point of cutting
the condensate lines in her earlier submission.

MS. STAMIRIS: Now, when I submitted Contention
4 -- in fact, I remember deferring Contention 4 until the
technical part of the proceeding, which is what we're
involved in now.

Mr. Miller, this is the significant difference
in spproaching Contention -- or, not Contention 4, but
the significant difference -- he's not listening =-- the
significant difference in addressing the issue of the
condensate lines now is that I'm addressing it in regard
to what the NRC's final evaluation is of the effect of that
in relation to their signing off on the preload. And we
didn't have any commitment by the NRC one way or another
as to how the condensate lines affected their overall
safety assessment of accuracy related to the preload at
the Diesel Generator Building when [ was asking these
guestions before. Now we do, and so they have a

different meaning in that:rrespect now, and they have a

ALDERSCN REPORTING COMPANY, INC.
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specific and a proper meaning to Contention 4 at this time.

MR. MILLER: Well, just for the record -- I don't
want to prolong this any further, because the questions
could have been asked and could have been answered.

The Staff's proposed Finding 73 is as follows:

"With respect to the alleged failure to

cut the condensate line, the Staff testified

that it understood that the lines had actually

been cut. The Staff therefore concluded that
the cut lines did not cause additional stress

to the Diesel Generator Building."

2nd there's a citation to Stafl testimony on
Contention 2 at Page 18.

MR. PATON: Mr., Chairman, I'd like to ask, is
the Applicant proposing that we do not address Contention 4
further? Because, if that's his motion, I'd like to
understand it.

MR. MILLER: No. My proposal is that we not go
over the same ground that these very witnesses have been
examined on before.

MR. PATON: May I ask if that is in the light
of the fact that Mrs. Stamiris has never been advised that
we are addrdssing Contention 4? 1Is that your position?

MR. MILLER: Excuse me. Mr. Chairman, my

understanding of this process is that there is an

ALDERSON REPORTING COMPANY, INC.
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evidentiary record that is created, and as factual issues
arrive the parties are free tc examine or cross-examine as
they see fit.

Once that record is created, it is then up to the
parties to present proposed findings of fact and

conclusions of law, the Board to evaluate them and reach

its own conclusions.

It is our belief that the record contains or will
contain by the time all of our technical witnesses have
taken the stand the facts from which this Board can make
findings concerning each of the contentions that are at
issue here. And the fact that we now categorize something
as dealing with Contention 4 and go back over the same

ground is the basis for my objection.

ALDERSON REPORTING COMPANY, INC.
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Now, having said that, we have a specific objec~-
tion to asking Mr. Hood about cutting the condensate lines
when he was examined by Ms. Stamiris on this same thing
over a year ago. But I'll abide by the Board's ruling and
we'll gc forward.

MS. STAMIRIS: I just might add that to help
all the parties zero in on what I want to know specifically
at this point in time is I want to know when they were cut.
And my recollection of the factual data that's already in
the record differs from what Mr. Kane remembered about them
being cut prior to the preload, and I would hope that we
can == I would like to see the Staff, since they've
already made a commitment to come Sack and clarify exactly
where these condensate lines are and which ones extend
where and get some diagram that shows that, I would also
like a clarification of when the condensate lines were cut

that were cut.

(Discussion hadc off the reccord
CEAIRMAN BECHHOEFER: The Board believes since
there may be some conflicting testimony here we really
would like to know both how many lines there are and when
they were cut.-- whetha2r they were cut. I assume they
were cut. And when they were cut, and I, for one, can't
remember whether that's in the record earlier or not,

but there seems to be some differences of opinion, and it

ALDERSON REPORTING COMPANY, INC.
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MR. MILLER: Well, I have the company's responses
to the 5054F questions that were acked by the NRC Staff,
and in answer to question 19, at page 19-2, indicates that--
and that's the revision of February 1980 to 5054F questions-
indicate the condensate lines were cemented at the Turbine
Building tc present a stress buildup due toc differential
settlement between the Diesel Generator Building and the
Turbine Building. .And the Table '19-1 indicates that there
are, in fact, two condensate lines.

CHAIRMAN BECHHOEFER: So, from the date of that,
that would indicate that they were cut before the sur-
charge?

MR. MILLER: I can't draw that =--

CHAIRMAN BECHHOEFER: Did you say that's February
'807?

MR. MILLER: It is a February 1980 document.

(Discussion off the record.)

ALDERSON REPORTING COMPANY, INC.
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MR. MILLER: Mr. Chairman, perhaps I can shed

a little bit more light on it. The prepared testimony of
Darl Hood, Joseph Kane, Frank Rinaldi and Gene Gallagher
on Stamiris Contention 2, which is bovnd into the transcript
for July 1l6th, 1981, states at Page 17 that:

"The Staff was advised by a 50~55-E

Interim Report No. 4, the Management Corrective

Action Report 24, dated Febiuary 1l6th, 1979

and forwarded by cover letter dated

February 23rd, 1979 of the preleading progress

and that the two condensate lines have been

cut.”

So at least as of that date, in February of 1979,
the lines had been cut.

We can get more specific information, I'm sure,
if the Board wishes it.

CHAIRMAN BECHHOEFER: Well, let me ask the
witnesses in ~ase we need to rely on a date.

Does that accord with your recollection?

WITNESS HOOD: Yes, it does.

WITNESS KANE: That part of the testimony was
sponsored by Darl Hood. It was before my involvement
with Midland.

BY MS. STAMIRIS:

Q Regarding the Figure 2.11 on Page 2-37, would I

ALDERSON REPORTING COMPANY, INC.
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be correct in understanding that this figure represents
the effects of that -- I'm sorry; I'll change that
introduction.

I'd like to ask whether your testimony about the
piping at the Diesel Generator Building so far today
addresses all of the effects of the preload on safeaty
piping at the Diesel Generator Building?

MR. PATON: Mr. Chairman, could I have the

question read back, please?
(Record read as requested.)

WITNESS HOOD: 'yn the gquestion have we addressed
all of the Seismic Category 1 lines in the vicinity of the
Diesel Generator Building?

MS. STAMIRIS: Yes, with regard to the effects
of the preload.

BY WITNESS CHEN:

A That is correct, but I think I'd like to add

also that the effects of failure of Nonseismic Categcry 1

lines on seismic category lines have been considered.

ALDERSON REPORTING COMPANY, INC.
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Q If this is not the proper time in the testimony
to address this, I'm sure you will tell me, but have you
also addressed the effects of all piping, whether it's
Category I or non-Category I, on its interaction with
Diesel Generator Building or the settlement as a result
of the preload?

A (WITNESS CHEN) I cannot speak for the building,
I can only speak for the piping. And I think that's what
this response was limited to.

Q Yes. What damage was done to the circulating

water lines under the preload at the Diesel Generator

Building?

A (WITNESS HOOD) To the best of my knowledge,
none.

Q Were there any other non-Category I pipes or

any pipes that are not shown in this diagram on Detail 1
that were affected by the preload at the Diesel Generator

Building?

A (WITNESS CHEN) I had drawings which indicated
all the piping in the vicinity of the Diesel Ganerator
Building. I don't have that with me here now. But I
know that the worst case relative to failure of a non-
seismic Category I line on seismic Category I lines were

examined throughout this whole area.

Q Okay. Do you remember what that worstcase was?

ALDERSON REPORTING COMPANY, INC.
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Which lines it was?

A (WITNESS CHEN) No, I don't remember now, but I
think it had to do with the depth the non-seismic Category
I line beneath the seismic Category I line, and also the
depth of the Category I line beneath the surface. That was
that analysis I referred to this morning relative to voids.

MS. STAMIRIS: Just for procedural clarity before
I leave my Contention 4, I believe that Dr. Chen referred
to it as a contention regarding seismic loadings 'n piping,
and I'd like to state that that contention addresses more
than seismic loadings, although I don't have any specific

questions on other aspects at this point. Thank you.

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: Mrs. Sinclair?

MS. SINCLAIR: No, I think Barbara covered
everything. I have no questions.

MS. STAMIRIS: Oh, excuse me. Chairman Bechhoefex
just so we understand, I don't have any further questions
from this panel on my Contention 4. I do have further
questions -- well, that's all this panel is addressing,
isn't ity is Contention 47

Then I don't have any other gquestions.

CHAIRMAN BECHHOEFER: Mr. Marshall?

MR. MARSHALL: No questions.

MS. LAUER: No gquestions.

(Discussion was had off the
record.)

JUDGE HARBOUR: I believe it was stated that
the failure of the condensate line under the Diesel
Generator Building would not have an unfavorable effect
on the Diesel Generater Building. 1Is that correct?

WITNESS HOOD: I believe I said I was addressing
the effect on the dewatering system, whether or not that
would give rise to a ligquifaction potential. That subject
is addressed in the SER at Section 2.4.6.3.

JUDGE HARBOUR: Can you tell me the basis for

that conclusion that would have no effect on the dewatering

system?

ALDERSON REPORTING COMPANY, INC.
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WITNESS HOOD: I'm speaking from memory now,

without reviewing what I'm saying in 2.4.3.

I think the significant point I recall was that
the condensate -- the volume of the condensate tank is
of limited capacity.

JUDGE HARBOUR: 300,000 gallons, is that correct?

WITNESS HOOD: That is correct. And it
recognized the flow pattern from that and the connection
of the underlying soils to the deeper natural sand in the
area.

I believe the analysis took all that into
account. And I concluded that there would be no rise of
the water level to the extent that liquifaction would be a
concern.

WITNESS KANE: This aspect you're referring to
would be covered under the wording by Mr. Ray Gonzales.
It was his input that I was referring to. But it's my
understanding that what was allowed was to cénsider a
break of those lines and then to conservatively allow for
it to go to the foundation of the Diesel Generator
Building withins a very conservative restricted area and
then to evaluate how high the water would rise when that
would occur. And the computation that resulted from that

indicated that it would not rise to the level of concern,

which is Elevation 610.

ALDERSON REPORTING COMPANY, INC.
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So, even assuming that event were to occur and
the water were to rise, it would not =-- all the water
going tc the bottom of the Diesel Generator Building
would not cause a rise that gave us a liquifaction concern.
And it felt that if it is seeping into the ground it
would begin to be picked up by the dewatering system.

JUDGE HARBOUR: Do the analyses include the
rupture of the line and the draining of the entire
contents of the condensate tanks into the soil in the
vicinity?

WITNESS KANE: It's my understanding it did.

(Discussion was had off the

record.)

ALDERSON REPORTING COMPANY, INC.
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-9.1
:cord ! JUDGE HARBOUR: What is the elevation of the
" 2 condensate line in the vicinity of the Diesel Generator
3 Building?
. 4 WITNESS KANE: The condensate line?
5 JUDGE HARBOUR: Yes. J
6 WITNESS HOOD: The bottom elevation of that line

7 is shown on Figure 3 of Dr. Hendron's testimony. It occur:

8 at Elevation 620.

:
2
g
:
)
q 4 JUDGE HARBOUR: And the elevation you were
E 10 concerned with was 6107
§ " WITNESS KANE: It is recognized that the soils
g . below Elevation 610 are not susceptible to liguifaction.
'E v Perhaps the confusion, Dr. Harbour, is that
é - when the line is being assumed to have broken the
§ " dewatering system is functioning and has maintained the
5 " water level at Elevation 595. Sc to pour in that amount
g . of water over a given area to make it rise above 595
E - would not take it up above Elevation 610.
§ i JUDGE HARBOUR: Are these calculations given
" anywhere in the FSAR or ¥ <<t 2 SER, or is théere some place
4y where one might exar. . ®#' t calculation? Or do we have a
. - witness who might explain how this calculation was made
23 |
| present?
2 |

WITNESS KANE: I would think both the Applicant

ﬁ and the Staff witness, who would be Mr. Gonzales, would |

|
l
!l ALDERSON REPORTING COMPANY, INC. I
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be able to explain it.

JUDGE HARBOUR: My concern is that 300,000
gallons is about seven-tenths of an acre foot of water,

I think, or nine-~tenths of an acre foot of water, and at
25 percent porosity that would have the effect of that
volume of water filling four times that number of cubic
feet, and it sounds as if that volume of water were
introduced fairly rapidly just from the head from the
condensate tanks, that it could saturate the ground faster
than the dewatering system could remove it.

That was my concern. I don't know that there is
ary basis for that concern, and, 2f possible, I would like
to hear some witness.

MS. LAUER: Judge Harbour, Mr. Pharris should

be able to answer your guestion on that.

(Discussion was had off the
record.)
JUDGE HARBOUR: Very good. Thank you very
much.
CHAIRMAN BLCHHOEFER: I'm asking a question
now that really doesn't belong here this afternoon, and
I should have asked it this morning. What kind of
controls will be placed over the heavy loads crossing
underground pipes? Like if a train crosses an underground

pipe, will there be some limits as to the amount of

ALDERSON REPORTING COMPANY, INC.
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time that load could be over the pipes? Or what kind of
controls, if any, I should say, will be placed on that?
WITNESS KANE: For consolidation settlement to
occur, there has to be drainage, and with a cohesive
material the load has to be held there long enough to
cause the water to be squeezed out. So that there is a

time element that the load has to be maintained there.

ALDERSON * EPORTING COMPANY, INC.
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It's my recollection this was covered in the
previous hearing, and the answer given at that time was
any movement of trains or heavy cranes over it would not
be considered to be a problem because it's not being held
long enough to cause the settlement.

But if it were to be stopped and parked there for
a period of days, then we would ke concerned. And it's
my understanding that we will cover this in a technical
specification.

CHAIRMAN BECHHOEFER: All right. I just wondered,
since that latter reference was in some of the testimony
before us yesterday or today, do you have any knowledge of
what the controls will be? Will it be like a time limit
of several days, or something lik=2 that?

WITNESS XANE: In my opinion, it will be on the
order of a week. If it's going to be there longer than a
week, then we ought to be addressing its effect on settle-
ment.

MS. STAMIRIS: 1I'd like to ask a follow-up question
to those that Judge Harbour asked about the condensate line.

BY MS. STAMIRIS:

Q And I'd like to ask Dr. Chen if you have iden-
tified what you believe to be the point of highest stress
in that condensate line? I'm not talking about like

where it was cut north of the building. You have already

ALDERSON REPORTING COMPANY. INC. |
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addressed that. But if there was some point of stress to
where it was connected or under the Diesel Generator 3uild-

ing south of the building itself?

A (WITNESS CHEN) That line is not a seismic Category
I line.

Q I understand that.

A (WITNESS CHEN) And we assumed, at worse, that it

did fail. We looked at the effect on the seismic category
I lines.
Q Okay. Will that line be monitored in any way
over the life of the plant?
A (WITNESS CHEN) It is not part of the monitoring
program that had been discussed here so far.
WITNESS HOOD: Mrs. Stamiris, the level in the
tank can be monitored.
MS. STAMIRIS: Well, if it was determined, adter
Judge Harbour completeshis . questions, that theré:.is some
question as to whether or not the dewatering system could
adequately handle that 300,000 gallons of water that's in
that tank =--
JUDGE COWAN: Maybe we should wait until we get
this testimohy.
CHAIRMAN BECHHOEFER: Yes, I think that would be
better, after we see what the facts are, and then --

MS. STAMIRIS: Right. Okay. I don't have any

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER:
if you had any redirect.

MR. PATON: No, I do

CHAIRMAN BECHHOEFER:
any parties?

MS. LAUER: No.
CHAIRMAN BECBHOEFER:

excused.

069141

I forgot to ask the Staff

not.

Any further questions by

Then this panel is now

(Witnesses excused.)

CHAIRMAN BECHHOEFER:

15 minutes,

and then we'll have Dr.

I think we'll take a break,

Weeks.

(Brief recess.)

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN BECHHOEFER: Back on the record.

MR. WILCOVE: Before Dr. Weeks testifies, Mr. Hood
tells me that there is something that needs to be clarified,
or a question that needs to be cleared up.

WITNESS HOOD: Before the break,ithere was some
question as . to the number of condensate lines, a question
as to whether or not the condensate lines passed all the way
under the Diesel Generator Building. There was a guestion
as to when the condensate lines were cut.

During the break, I had conferred with the
Applicant and refreshed my memory, and I agreed with the
Applicant.

In the response I got from the Applicant, there
are four lines associated with the condensate tanks. There
are twvo 20-inch lines =-- one per tank -- and there are two
six-inch return lines -- one per tank. All four lines
passed beneath and completely under the Diesel Generator
Building on the way to their respective condensers within
the Turbine Building. All four lines were cut before
the surcharge program.

CHAIRMAN BECHHOEFER: Thank you. Do you ==

MS. STAMIRIS: I thought you said -- if there

is a total of four lines, that would be inconsistent with

the two 20-inch lines per tank and two six-inch lines per

tank.

ALDERSON REPORTING COMPANY, INC. l
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WITNESS HOOD: There are two tanks. Each tank

has a' .20-inch line and a six-inch line for a total of four
lines.
MS. STAMIRIS: Thank you.
CHAIRMAN BECHHOEFER: Mr. Wilcove?
MR. WILCOVE: Dr. Weeks has not yet been sworn
in these proceedings.
(Witness sworn.)
Whereupon,
JOHN R. WEEKS,

called as a witness, was sworn and testified as

follows:
DIRECT EXAMINATION
BY MR. WILCOVE:
Q Dr. Weeks, would you please state your full

name and ptace of employment for the record.

A My full name is John Randell, R-a-n-d-e-1l-1,
Weeks. I am employed by Associated Universities, Incorporat
at Brook Haven National Laboratory.

Q You have in front of you a piece of paper

entitled Professional Qualifications of John R. Weeks.

A That's right.

Q Will you verify that those are’your professional
qualifications?

A I will.

ed
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MR. WILCOVE: I offer Mr. Weeks' professional
qualifications into the record as if read.

CHAIRMAN BECHHOEFER: Do you have copies to pass
around?

MR. WILCOVE: I did give them to the parties;
I believe I have yet to give them to the Board. My
apologies.

CHAIRMAN BECHHOEFER: Any objection to the
statement of the qualifications being entered into the
record as if read?

MS. LAUER: No.

MS. STAMIRIS: No objection.

MR. "MARSHALL: None.

CHAIRMAN BECHHOEFER: That statement will be
inserted into the record as if read.

(The documents referred to, the statement
of John R. Weeks, and the professional

gqualifications of John R. Weeks, follows:)

ALDERSON REPORTING COMPANY, INC.




PROFESSIONAL QUALIFICATIONS
oF
JOHN R EK

I am currently a Senior Metallurgist at Brookhaven National Laboratory,
(BNL), where I have been employed since 1953. My present title is Leader,
Corrosion Science Group, in the Department of Nuclear Energy. My current
responsibilities include experimental investigations on the mechanisms of
stress corrosion cracking and pitting corrosion of stainless steels and
Inconel, and providing technical assistance to the U.S. Nuclear Regulatory
Commissiou (NRC) in the area of materials performance and corrosion and
coolant chemistry in light water reactors. I have been a participating
consultant on the three Pipe Crack Study Groups. I also am a member and
former Chairman of the BNL Reactor and Critical Experiments Safety Committee.

Since joining Brookhaven, I have performed and supervised research on
materials behavior in both liquid metal and water cooled reactors. From 1970
to 1972, 1 headed Brookhaven's program on liquid sodium technology. I have
been materials advisor to the Reactor Divisions at BNL since 1959. I was
keynote lecturer in 1966 at the International Atomic Energy Agency Symposium
on Alkali Metal Coolants, and served in 1967-1969 as a U.S. delegate at the
U.S.-U.K. information exchanges on corrosion of reactor materials. I was a
consultant to Aerojet Genmeral on the SNAP-8 project.

I was an adjunct associate professor of materials science at SUNY - Stony
Brook in 1962-1963, and am currently an ar junct professor of Metallurgy and
Nuclear Engineering at the Polytechnic Institute of New York. From 1972 to
1974 1 was on assignment to the U.S. Atomic Energy Commission as a senior
metallurgist in the Materials Engineering Branch, Directorate of Licensing.

My academic qualifications include a Met. E. degree from the Colorado
School of Mines in 1949, a M.S8. in 1950, and a Ph.D. in 1953 in Metallurgy
from the University of Utah. I am a member of the American Society for
Metals, for which I have been Chairman of the Long Island Chapter and Chairman
of the Nuclear Metallurgy Committee, the National Association of Corrosion
Engineers, the American Nuclear Society and the Electrochemical Society. I am
the author or co-author of approximately seventy publications in the areas of
my research,
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BY MR. WILCOVE:

Q Dr. Weeks, what portions of the second
supplement to the Safety Evaluation Report do you wish to

sponsor as your testimony?

A Section 3.12, Corrosion Control on Buried
Piping.
Q I call your attention to Section 3.12, 11,

the very last sentence of the first paragraph which reads:

(Reading.)
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"An independent check of the pipe drafting
will be possible when the 36-inch pipes are
excavated and replaced before startup of the
plant”.

Do you have any clarification you wish to make
with respect to that sentence?

A I think the sentence is clear. My only comment
would be it will be an opportunity to inspect what, if
anything, could have happened to these pipe draftings.

I do not know if this has yet been excavated.
MR. WILCOVE: Thank yocu. I have no further

questions.

CHAIRMAN BECHHOEFER: Should we start with Miss

Stamiris?
MS. SINCLAIR: I have to leave early.
CROSS EXAMINATION
BY MS. SINCLAIR:
Q Could you tell us what kind of materials will

be carried in the underground piping?

A Inside the piping?

Q Yes.

A Well, the service water from the Borcast water
tank. Primarily, those are the two that I know of.

Q Will any of the underground piping also carry

low level radiocactive waste?

ALDERSON REPORTING COMPANY, INC.
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A I don't know whether they will or not.
Q Wouldn'+% that be important from the point of view

of corrosion protection for underground piping?
MR. WILCOVE: I object to these questions because
Dr. Weeks is here to testify on corrosion of the outside
of the piping going inside as opposed to corrosion of the
inside of the piping, extending outward. How does that
take exception to that?
(Discussion off the record.)
CHAIRMAN BECHHOEFER: The witness may answer the
question if he is able to, so long as it is the underground
piping that we are referring to.
THE WITNESS: May I ask to have the guestion
repeated.
BY MS. SINCLAIR:
Q I asked you if you knew if some of the piping
will be carrying low level radiocactive waste.
A My answer to that was I did not know. They may
be, L don't know.
Q So my next gquestion would be, wouldn't there
be a significant difference in the corrosion protection
required for pipes that were carrying low level radioactive
waste as against pipes carrying surface water?
A I really don't believe so because there is not

to me, no particular corrosive species that might be in

ALDERSON REPORTING COMPANY, iNC.
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1 the -- this would be low level radicactive waste.
. 2 If we do have some high level active waste,
3 | if we have some more aggressive coolants, presumably,
‘ 4 | the selection >f the material in the first place would
5 | be made on + Dbasis of what they are carrying on the
6 | inside.
7 Q We have in the environmental statements, a list
8 | on page C8 of Corrosion and Activation Products that would
9 | be ligquid affluence from the Midland Plant, and it concerns
10 | some questioning about the piping carrying these corrosive
1 and activation products that I was trying to get at.
12 A I do not, at the present, have & copy of that
13| in front of me. If I could, I would be glad to discuss
14 | it with you.
15 JUDGE HARBOUR: May I ask what the page reference
16 | was again?
17 MS. STAMIRIS: C-8.
18 MR. WILCOVE: Mr. Chairman, at this point I would

19 | 1like Mr. Hood to take the stand as well.

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5542345

20 CHAIRMAN BECHHOEFER: Fine.

21 DARL HOOD,

‘ 22} called as a witness herein, having been previously duly
| sworn, testified further as follows:

WITNESS WEEKS: Yes, now, the guestion is, "Do

&
N

25 1 see anything in these quantities that is likely to be
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corrosive", and the answer

Q

A

BY MS. SINCLAIR:
All right, thank

(WITNESS WEEKS)

is no.

you.

There are very

(09152

small quantities.
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BY MS. SINCLAIR:

Q It has been known that nuclear plants are
subject to many more corrosion problems, and the reason
for it has been given as the radiocactive environment of
much of the equipment that has caused extensive
corrosion problems in- nuclear plants, and that is why I
ask this question.

Is there a difference --

A (WITNESS WEEKS) My:answer to you =-- may I
address what you have said because I think the impression
you have just stated is perhaps incorrect.

I do not think there are significant effects
of radiation on corrosion processes unless the seals are
extremely high such as one occasionally gets in the
core of a reactor. And even then, the effects of radiation
are not more than a factor of two.

I think the reason we hear about the corrosion
difficulties in the nuclear plant is because they are a
nuclear plant; there might be a radiocactive coalant
inside; and therefore, it receives public attention. But
I do not believe that corrosion problems are significantly

different.

Q I don't have the references with me, but I

cited them in my statement this morning. Dr. Roger Staley,

who is an expert =--

ALDERSON REPORTING COMPANY, INC.
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A (NITNESS WFEKS) I know him well --

Q -- has written a number of editorials on
corrosion, and specifically mentioned the high level of
corrosion rate in nuclear power plants and how this was
going to affect the cost effectiveness and their
longevity, which indicates that there is a greater
corrosion problem with nuclear plants. That is the
source of my information.

A (WITNESS WEEKS) I, without having Dr. Staley's
specific reference in front of me, I know he has been, for
some years, a leader as a consultant to the utilities. But
I believe what he is saying is that because they are
nuclear plants -- and I know this has been my position
for some time -- the constraints on the operator of the
plant for controlling corrosion are much tighter than
they would be elsewhere; and therefore, an amount of
corrosion that would be of no concern whatsoever at a
chemical plant or an oil place, does become a matter of
both public and safety concern in a nuclear plant.

I believe that is what he is saying; I don't
believe he is saying that the nuclear radiation itself

is accelerating the corrosion process.

Q But the impact could be greater.
A (WITNESS WEEKS) The impact could be =--
Q This is what we are talking about, the safety.

ALDERSON REPORTING COMPANY, INC.
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A (WITNESS WEEKS) The impact, yes, but not the

effects on the rate of corrosion.

Q I don't have his papers with me either, but
that is not my understanding, that just because it is
a nuclear plant.

It is from my reading -- it was the fact that
the radioactive envircnment did increase corrosive
possibilities.

MS. LAUER: We object.

MR. WILCOVE: Mr. Chairman, Dr. Weeks is here
to testify about corrosion at the Midland plant. It
seems to me that this line of questioning is becoming a
general discussion of corrosion, not necessarily even
related to underground piping.

I am not quite sure exactly what type of
corrosion Ms. 3Sinclair is referring to.

MR. MARSHALL: Then why are you objecting?

CHAIRMAN BECHHOEFER: Because the answer will
be meaningless unless we know, and tie witness is here
for one subject, underground piping. So that =--

BY MS. SINCLAIR:

Q Perhaps you could tell -- someone could tell us
if the corrosion and activation products that are listed
on Page C-8, that are the radioactive releases from the

Midland vlant, will be carried in underground piping.
A (WITNESS HOOD) I am not aware that these

products involve underground piping.
ALDERSON REPORTING COMPANY. INC.
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BY MS. SINCLAIR:

Q How would they be carried, then; do you know?

Above ground piping?

A (WITNESS HOOD) I need to look at the documents

a little closer.

A (WITNESS WEEKS) If I could volunteer my opinion,
I think I have already said that those would not affect

the corrosion rate if they were.

Q Well we -~
A (WITNESS WEEKS) If that helps clarify the =--
Q Sir, we are reading the English language, and

it says here: (Reading)

"Corrosion and activation products" =--
and they are separated from the rest of the product to
indicate that these are corrosion products that are

carried, and it is that =-=-

A (WITNESS WEEK) Yes, they are corrosion products
that enter the reactor coolant through the various -- if
there's any leakage, could enter the rigyht-of-way system.
But these are corrosion products from corrosion occurring.

We never say that no corrosion occurs.

Q No, these say these will be routinely discharged.
These corrosion products -- it &s not just an accidental
thing -- these will be routinely discharged, and there

could be others. I was just trying to determine --

ALDERSON REPORTING COMPANY, INC.
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A (WITNESS WEEKS) But they will not affect the
corrosion in the piping through which they flow.
Q What corrosion will they affect then?

MR. STEPTOE: Objection.

I’'S. SINCLAIR: If they are corrosion products,
they m» . corrode something.

MS. LAUER: We object.

CHAIRMAN BECHHOEFER: They are products of cor-
rosion -- well let the expert answer.

WITNESS WEEKS: Thermodynamically, the metal is
an unstated phase. It is protected by a series of pro-
tectives oxides between itself and the environment. And
there is some corrosion, some dissolution of these oxides.
They have a finite solubility, particularly, say, in the
high temperature, primary and secondary coolant of the
reactor.

Now some of those corrosion products that dis-
solve in that coolant get carried into the core of the
reactor where they may become activated to form this speciesd
shown in the tape. At some stage or another in various
reactor coolant cleanup systems, or by leakage through
gaskets -- some of which is unavoidable, and it occurs
in all the plants -- these get into the right-of-way

system.

But, they are the products of a very low corrosion

ALDERSON REPORTING COMPANY, INC.
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rate over a very wide, large surface area that occurred
somewhere else in the plant. They are not affecting
corrosion in these, say, low temperature waste pipes
through which they flow.

They might play down on the surface and improve
the corrosion resistance of those, but they certainly
won't make it any worse.

MS. STAMIRIS: May I ask a question here out of
turn?

CHAIRMAN BERCHHOEFER: Yes.

MS. STAMIRIS: I would like to ask Mr. Hood,
do you believe that the reason for that being included
in this Table C-4, these corrosion and activating products,
is because these products of corrosion could be of safety
concerns because they become radiocactive as opposed to
the converse that they are of concern because they could

cause corrosion?

L4

WITNESS HOOD: You are slightly correct. The

items are radioactive.

BY MS. STAMIRIS: But they are carried through

the --

A (WITNESS WEEKS) They could be; I don't know,
but they could be. It would not worry me if they were,
let's put it that way, from the corrosion of that buried

piping point of view.

ALDERSON REPORTING COMPANY, INC.
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BY MS. SINCLAIR:

Q The other reference that I have about the
increased corrosion in the nuclear power plant compared
to other plants is in the NRC report that was published a
number of years ago, and it specifically pointad out the
corrosion in nuclear plant is accelerated.compared: to other
industries.

A (WITNESS WEEKS) Can you give me that reference?

Q I can't give you the NRC report reference, but I
will try to get it to you by tomorrow.

A (WITNESS WEEKS) I appreciate either one or both
of those. I am probably aware of them and would be happy
to discuss them with you.

Q All right.

Are there various types of technigues for
protecting piping on the outside?

A (WITNESS WEEKS) Yes.

Q Here it says that you have commercial, standard
commercial practices for protecting carbon steel piping

from ground water attack.

Would this be as good a quality as would be

available?
A (WITNESS WEEKS) I believe so, yes.
Q I see. Are there better qualities than what are

being used hexre?

ALDERSON REPORTING COMPANY, INC.
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A (WITNESS WEEKS) Not that I can tell. Both

the Coppers and the Tapco Company, very reputable concerns,

been active in the field for a number of years.
Q When you talk about the independent check, does

that mean in even =--

A (WITNESS WEEKS) Whi h paragraph are we looking
at?

Q In the first paragraph, last sentence.

A (WITNESS WEEKS) Yes, all right, the sentence I

was just asked to clarify. Go ahead.

Q Does the independent check mean that there's a
third party check of that or does that --

A (WITNESS WEEKS) No, what I mean by that is
we have had these coated pipes in the ground in the
Midland site for three or four years. Given the coating,
given the galvanic protectiocn system, I don't expect
anything significant to have happened to them.

Now we are going to take some of these.up and
replace them at some time. I do not know the precise
schedule. t that point, some corrosion person, whether
he be for the Staff or a Staff inspector or for the
utility, has an opportunity to look at the type and
determine, which is still a third, what I would call
independent, check in the system. This protection has in

fact been valid. That is all I meant by that.

ALDERSON REPORTING COMFANY, INC.
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Q I see. Apparently you are just testifying as
Mr. Wilcove has said, primarily about the corrosion on
the outside.

A (WITNESS WEEKS) That was the understanding
upon.which I based my response to the Board's questions,
yes.

Q Is there any special consideration that was
given to the fact that you are also in a very highly
chemical environment here, as far as specifying what the
corrosive protection would be?

A (WITNESS WEEKS) Not per se that you are. I was
given the analysis of this, say the river water. The
more corrosive species that one worries about in terms of
underground piping are chloride, oxygen and pH, that's
hydrogenized.

From the point of view of hydrogenized, both
the cooling pond and the soil leach water are slightly
on the alkaline side. The pH is slightly on the alkaline
side.

From the point of view of chioride, there is a
fair amount of chlcride in the cooling pond, although I
don't quite know how that would get on the outside of the
pipes. The leach from the chloride from the socil was not
high. According to the classic textbook by Romanoff on

underground corrosion soil in which the leachables have a

ALDERSON REPORTING COMPANY, INC.
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conductivity -- we do not have by itself an environment
unique to this community that I would classify as highly

corrosive.

ALDERSON REPORTING COMPANY, INC.
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BY MS. SINCLAIR:

Q Well of course we just had the practical experiend

of living here and we know that_the cars in .the town rust

very fast, expecially if they are down in the parking lots

near the plant. And the paint job on our houses go fast =--

MS. LAUER: Objection. We don't see the relevance.

MS. SINCLAIR: ''This is just an example of a --
MS. LAUER: What are the grounds =--
CHAIRMAN BECHHCEFER: Well, she has not asked

the gquestion yet.

MR. MARSHALL: She does not know what she is
objecting to yet, either.

MS. SINCLAIR: 'I am just laying the groundwork
for the fact that we know that we live in a highly, more
corrosive environment than would be usual because of the
presence of huge chemical complexes, so I am just asking
if in any way this was considered in the decisions that
were made on the type of corrosive protection.

MR. WILCOVE: I believe that Mr. Weeks answered
that question a moment agc.

MR. MARSHALL: Well, she is just asking it from
the standpoint of synergistic effects, now.

MS. SINCLAIR: No, no.

In his answer, he said that he saw no difference

in the environment, and I am pointing out to see if he

ALDERSON REPORTING COMPANY, INC.
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| | knows about the difference in a chemical environment =--
] “ WITNESS WEEKS: Again, I don't know what it is

3 in the atmosphere that is causing it. I just don't have
' 4 | that information.
5 However, if it is high in chloride, I think it
® | would have been observed in the analyses I have seen of
7 | the pond water or of the fill used.
8 In any case, we not only have in this instance
9 a non-corrosive or mildly corrosive soil. We have a pro-
10 tection system in the form of a painting and wrapping
1 on the carbon steel pipe. And, we have redundant to thac,
LE galvanic protection system wiich pre;ents -= would
13 prevent corrosion should there be flaws in the protective
14

coating on the pipe or, it should prevent corrosion in

15 the stainless steel pipe which is buried uncoated.

16 BY MS. SINCLAIR:

17 Q All cight.

18 A (WITNESS WEEKS) So I think that even though you
19

300 77"t STREET, SW. , REPORTERS BUILDI!. 3, WASHINGTON, D.C. 20024 (202) 554-2345

may have a more corrosive environment developed because of
the locale, these other systems are adequate to prevent
2 corrosion. They would be adequate to prevent corrosion

. 2 in a much more aggressive soil than I have seen in analysis

here.

4

" 5 Q I see. My other source of information is from
l

corrosion experts at Dow itself, and I know they have

ALDERSON REPORTING COMPANY, INC.
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| great corrosive problems there.
A (WITNESS WEEKS) Yes, they have.
Q They have great corrosion problems; that's why

they need to go to corrosion experts, and this is the
reason I think this kind of thinking cught to perhaps be
applied to this plant.

It says something in the first paragraph on page
343. It talks about some pitting, and it says the utility
consultants have suggested that these corrosion pits were
caused by stray current resulting from improper grourding
during field welding of other camponents at the site.

Can you tell me what the basis for this conclusion
was that that was the reason for the corrosion, for the
corrosion, the corrosion pit and not anything else?

A (WITNESS WEEKS) The basis of their conclusion
was that the analysis that they perfformed of this soil and
of the leachables in the soil, simply would not have pro-
duced an 2nvironment sufficiently agressive to stzinless
steel to cause the extent of the pitting that they did
see, and this is a period of a few years.

Again, referring to these standard books, in soil
of this category, up to 15 years, I think I marked a maxi-
mum pit depth of three~tenths of a million, which 13 almost

nothing.

ALDERSON REPORTING COMPANY, INC.
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* This is not in Midland soil, of course. This is
. 2| a standard textbook, but I tried to get the closest
3 match up to the leachables that were present in the soil
. 4 here. This is just not what would normally be considered
3 5 4n aggressive environment to stainless steel.
é . Q I see.
E ’ CHAIRMAN BECHHOEFER: Was the pitting and
§ . corrosion 2t Midland in that order of magnitude?
a
§ y WITNESS WEEKS: Yes. It was very severe on
% " one side of the piping, in a very localized area.
s " CHAIRMAN BECHHOEFER: I mean, beyond the thing
g 12
§ ycu gave?
.§ " WITNESS WEEKS: Oh yes. I could give you a
4
' dimens‘on if you will aliow me to consult my notes.
15
CHAIRMAN BECHHOEFER: Certainly.
16 .
. WITNESS WEEKS: It is about a tenth of an inch
: 17
E deep or more, a third of the way through the wall. That
18
E is a fairly significant amount of pitting.
19
H BY MS. SINCLAIR:
20
Q In your last paragraph on Page 343, ycu talk
21
about the possibility of the galvanic protective system
22
becoming inoperative.
23
i Under what condition would that become
24
! dinoperative?
25
‘ A (WITNESS WEEKS) Electrical connections can
r ALDERSON REPORTING COMPANY, irC.
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0/7/2 1| break down, wires, power failures can occur. But the
" 2 corrosion rate we are talking about is sufficiently small,

3 so this would probably not be serious for an extended

£

period of time. That is why I wrote that paragraph.

5 Q All right. You said for periods of up to at

6 least six months. 1s there any monitoring that goes on
7 so that you would know whether that galvanic system was
8 | working?

9 A (WITNESS WEEKS) I was advised this morning --

=)

I was discussing this with a representative of the
1 Applicant, a Mr. Woodby, who tells me that they inspect
12 the voltage and the current of the rectifiers on the

13 galvanic protection system twice a month.

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

" Q  All right.

15 A (WITNESS WEEKS) They are cperable at the

16 present time. That is what he advised me.

17 Q Could you explain the protection of the

18 zinc annals that you talked about in your last paragraph.
9 A (WITNESS WEEKS) The zinc, being electrically
20 positive, is much more readily corroded than the iron.

2 It serves the same purpose as the voltage that one gets

in a normal galvanic protection system, so if they are

22

23; redundant, they would have the seame effect. The zinc
24

25

q would corrode at the expense of the iron.
|

MS. SINCLAIR: All right, thank you very much.

i ALDERSON REPORTING COMPANY, INC.
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That is all I have.

CHAIRMAN BECHHOEFER: Ms. Stamiris.
CROSS~EXAMINATION
BY MS. STAMIRIS:
Q Dr. Wdeks, in response to questions by

Ms. Sinclair, I believe when you were referring to a
sentence on Page 3-22 at the end of the first paragraph,
referring to this independent check of pipe ' rapping
which will .come up when the pipes are excavated, that
you did not expect to find significant corrcsion because

of the protection system and the galvanic protection

system.
A (WITNESS WEEKS) That's right.
Q How long has the galvanic protection system

been in operation?

A Approximately two years. I have the date, but
I am not sure it is in this official testimony. I can
get you the date if that is of any help, but I believe
it is September 1980 which comes to my mind. I know I
asked this question of the utility at the time I was
preparing -- here's the folder. September 22nd, 1980

it was activated.

ALDERSON REPORTING COMPANY, INC.
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BY MS. STAMIRIS:

Q Does this galvanic protection system which was

activated on September 225d,.1980, protect all piping at

the Midland Nuclear Plant?

A (WITNESS WEEKS) It protects all of the buried
piping of the carbon steel and stainless steel lines that
I know of.

Q Do you know whether or not it in_fact protects
the nonsafety as well as the safety piping from the
corrosion?

A (WITNESS WEEKS) I do not know that off the top
of my head, no.

Q Do you know, Mr. Hood?

A (WITNESS HOOD) No, I do not know.

MS. LAUER: Chairman Bechhoefer, our undarstandin#
is that it does.

WITNESS WEEKS: If it is grounded into those
lines, it would do that; if it is not grounded, it would
not do that.

WITNESS HOOD: I heard about some of the piping,
but I can't say all of it.

BY MS. STAMIRIS:

Q If I remember yesterday, there was some question
as to whether or not there would be -- whether:ran

Applicant witness would come back on the subject of

ALDERSON REPORTING COMPANY, INC.
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piping, and I would like to have information of some kind,

a diagram or a table, if either Mr. Hood or the Applicant
could let me know sometime, where there would be
information as to how extensive the galvanic protection
system is and what the locations of it are.

Me. Hood, would you have access to that
information?

A (WITNESS HOOD) I am just a little bit confused.
I thought I just heard the Applicant say that it was
all of it. Did I misunderstand?

Q I thought they said they thought it was. I
would like to see a diagram or some kind of table to
confirm that.

MR. MILLER: We are going to.:have to see if we
can develop that information.

MS. STAMIRIS: When you develop that information,
I would also like to know what the locations of where
it is attached since there was some testimony yesterday
to the effect that you looked at the most likely areas
for stray welding current, and I think that had a
relationship.

WITNESS WEEKS: That was the welding ground
waters, not the galvanic protection --

BY MS. STAMIRIS:

Q All right. Dr. Weeks, when you say that this

ALDERSON REPORTING COMPANY, INC.
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galvanic protection system was begun, to the best of your
knowledge, in September 1980 or you confirmed that it was
indeed -~

A (WITNESS WEEKS) This is what the utility
advised me that it was, in_response to a directiquestion
that I gave them in preparing my testimony.

Q Are you aware -- how many instances of this
pitting corrosion that you talked about that was attributed
to stray welding currents, how many incidents of that were
you informed of?

A (WITNESS WEEKS) I know of the two failure
analysis reports that were done by Bechtel in 1979 and
1980 -- 1980 or 1981.

How many instances those actually covered, I
just don't recall.

Q Are those two reports, would they be the same
as the reports that are referenced on the last page of

SER, which was introduced yesterday as Staff Exhibit 15?2

Would you like to see a copy of that?

A (WITNESS WEEKS) I have one; it is in the back

of the room. The last page of this?

Q Yes, at the top, there are two references,

A and B.

A (WITNESS HOOD) Perhaps there is a difference

in the arrangement of the paces. Will you identify the

ALDERSON REPORTING COMPANY, INC.




0/8/4

0/%fo

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTONMD.C. 20024 (202) 5542345

10
"
12
13
14
15
16
17

09172

page that you are referring to by some kind of number
other than identification, please.

Q Yes. There is a number in the upper left-hand
corner. I can't read the first figure, but the ones

that are legible are 85312.
A (WITNESS WEEKS) Reference A is one of the

reports, and that's the leader of the two that I reviewed,

yes.
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BY MR. STAMIRIS:

Q Did you also review Reference B?

A (WITNESS WEEKS) I believe Reference B was the =--
I did not, and preparing the testimony -- I believe that
is the one I reviewed this morning.

Q Well, could you ==~

A (WITNESS WEEKS) Reference B I have also ‘reviewed,
as of now, yes.

Q When did you review Reference A approximately?

A (WITNESS WEEKS) Last March when I was preparing
this testimony.

Q All right. Could you summarize your review of
Reference A?

A (WITNESS WEEKS) VYes. Reference A is a Bechtel
failure analysis report on piping with pitting corrosion
on it removed from the Midland site. They describe it as
an analysis -- an analysis reading abstract was done at
several pitting failures in buried stainless steel pipe
in the Midland jobsite.

Q Did you reach any conclusions upon your com=-
pletion of the review of this study?

A (WITNESS WEEKS) Yes. I concluded that in my
opinion, at least, the soil, as analysed in here and in
an earlier report, this was not expected to be sufficient

aggressive because of the expensive printing =-- highly
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localized -~ but still extensive in -erms of depth that
did occur.

By eliminating chemical and normal, what I call
chemical roots of such a problem or causes of such a prob-
lem, the Bechtel people suggested that stray welding cur-
rent, from improper grounding could have caused it.

My conclusion was that, yes, they are right, it
could have caused it. I don't say they prove that it did
cause it but it could have caused it. And by lack of
anything else in the environment that would be likely to
have caused this affect, I concurred that it was a reason-
able explanation.

Q So am I to understand that in your professional

expertise, you did not think of anything else which =--

A (WITNESS WEEKS) Thatis correct =--
Q -=- that could have caused it.
A (WITNESS WEEKS) That's correct. And, I : ve

had several of my colleagues at Brookhaven review the
same report with the same conclusion.

Q Did this report take place in January of 1981,
the date of when the study was done to correspond to the

da‘e of the record?

A (WITNESS WEEKS) I have no idea. I presume the
report was written after the experiment, after the failure

analysis was completed. The pipe that they examined was

ALDERSON REPORTING COMPANY, INC.
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removed during the summer of 1980, and by the time =-- that
is what the opening sentence of the introduction says =--
by the time that pipe was shifted to Bechtel and they cut
it up and did their failure analysis and conducted a
report, it was January of 1981.

Q Was there any reference to Bechtel's -- first of
all, I'd better establish that Bechtel had at some time,
and I believe it is on the first page of their SER 12,
Staff Exhibit 15, the second sentence in the top box notes
that in the first instance: (Reading)

"Bechtel reviewed and attributed corrosion
to chemical contamination."
Did you see any Bech*el studies or review, regard-
ing chemicals and contamination?

A (WITNESS WEEKS) I saw the first -- as I said,
there were two Bechtel failure reports. The one that‘is
referenced later on is, I think, reference A that we were

just talking about. It is the second of those two.
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The first one did not attribute a cause. They
saw there was pitting and they simply stated that there
was pitting. The second report went a little bit deeper.
Discussed the analyses that were done the first time as
well, pointed out very clearly that there was no difference
in the results of the two investigations. The experimental
findings of the second investigation did not differ with
those from the first one. They clearly state that.

The difference is perhaps -- well there were
different people working on it. I cannot answer why,
in 1981, they come up with this suspected stray current
attack.

They did state in the 1981 that construction
procedures have been observed in the field which could
give rise to such occurrences.

Q And is that stated in the report =--
A (WITNESS WEEKS) In Reference A.

CHAIRMAN BECHHOEFER: Are you saying that Bechtel
which you have reviewed, did not attribute corrosion to
chemical contamination?

WITNESS WEEKS: That's right.

CHAIRMAN BECHHOEFER: Could there have been some
other documents that did -- this seems to refer clearly --

or, attribute pretty clearly =--

WITNESS WEEKS: I have the two Bechtel documents

ALDERSON REPORTING COMPANY, INC.
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here, and the first one, I guess, I should --

CHAIRMAN BECHHOEFER: What I was trying to say,
are those the only Bechtel documents which might be
involved?

WITNESS WEEKS: To my knowledge, they are. This
earlier Bechtel report is the only one that is referenced
in Reference A.

MS. STAMIRIS: Judge Bechhoefer, I would like you
to excuse my inability to know exactly if this is proper
procedure, but I would like to ask the Board to have either
the Staff or the Applicant provide for us, References A
and B and any other studies that were done by Bechtel
regarding corrosion, particularly, which form the basis
for the second sentence in Paragraph 1 of SER-12 that
Bechtel revealed and attributed corrosion to chemical
contaminants because I think, without seeing the reports
themselves, it is very difficult to know if we have been
given the whole picture and to what extent the different
factors come into play regarding corrosion.

I would like to ask the Board for some assistance
as to the proper way or timing by which I could see such

report and have the parties in this proceeding to see this

report.

(Discussion was had off the

rvecord.)
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MS. LAUER: Chairman Bechhoefer, these are the
only two reports that we know of. We have them here.

The copies aren't the best but we can have them copied and
distribute them. We have no problem making them
available.

We would with the understanding that they would be
reviewed overnight and this issue would be closed up
sometime tomorrow then.

CHAIRMAN BECHHOEFER: Wwould you look at that
tonight?

MS. STAMIRIS: I would be happy to. The only
question that I still have, I would like the Applicant to
check the file or find out in some way the basis of the
report. The possible reports are the basis for the
second sentence that Bechtel initially reviewed and
attributed to corrosion to chemicals.

WITNESS WEEKS: I have that paragraph in front
of me. But if the Board, if it is going to be distributed,
there is no need for me to read it. What it says was --
may I?

CHAIRMAN BECHHOEFER: Yes.

ALDERSON REPORTING COMPANY, INC.
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WITNESS WEEKS: (Reading)

"Based on the severity" --

this is the first Bechtel report, the one that talks about

chemicals and I am going to read a short paragraph.

Q

BY MS. STAMIRIS:

May I ask you then, is this an excerpt from the

first Bechtel report?

A

(WITNESS WEEKS) I am reading from the summary

and conclusions of the first Bechtel report, page three

for those who have copies of it. (Reading)

"Based on the severity of the pitting
attack, our first thoughts were directed
toward stray electrical current induced
corrosion. Discussions between the Ann
Arbor office and field personnel indicates
there were no known electrical sources in
the vicinity of the corrosion section of
this pipe.

"There were no adjacent buried pipes
or power lines or any field welding performed
in the immediate vicinity of the corroded
specimen. It is possible that the pipe was
damaged during the shipment or storage by
inadvertent contact with the corrosive

environment"”,
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and they give you a possible example of that. (Reading)
"As previously mentioned, the corrosion
attack appeared to be oriented along the
vertical axis of the pipe. Such an attack
could result" =--

see, they speculate =--

"from the splashing of a corrosive fluid against

the side of the pipe after installation. Since

the top three feet of the buried pipe was not
attacked, it seemed unlikely that the fluid
leached down from. the ground."”

And then they go on to other possible things
such as sources of chloride, human urine, to be precise,
but it is to say the least, speculative. The second
report -- and by the way =--

BY MS. STAMIRIS:

Q Excuse me, Dr. Weeks, will you again identify
the report from which you just read, please.

A (WITNESS WEEKS) All right, this is Log No.
567177, Condensate Tank Fill Pipe Corrosion Study,
prepared for R. L. Castlebury, Project Engineer.

The second one which is Reference A, was
prepared for a different project engineer, whom I happen
to know personally is a first-class corrosion person.
There may be a diflerence as to why that report is a

little definitive than the first one as to what they think

could have caused i-:.
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MS. STAMIRIS: I would like to be able to review

references -- the reports which are References A and B, and
also what Dr. Weeks has referred to as the first Spectral
Report Log 567177, if I got the number correctly.

WITNESS WEEKS: That's the number that I have

for Ait.

(Discussion was had off the
record.)

CHAIRMAN BECHHOEFER: Does the Applicant have a
copy of the latter report that could be at least lent to
Mrs. Stamiris overnight?

WITNESS WEEKS: I could lend her mine.
(Discussion was had off the
record.)

MS. LAUER: Let the record reflect you have

all three reports, Ms. Stamiris.

MS. STAMIRIS: Thank you. Well, I will review
that tonight.

CHAIRMAN BECHHOEFER: You can save further
questions on that until tomorrow.

MS. STAMIRIS: Yes, okay.

CHAIRMAN BECHHOEFER: Dr. Weeks, let me ask you
one gquestion. When you talked about effects of soils
on piping insofar as corrosion is concerned, did you

include, or were you including ground water effects?

AL.DERSON REPORTING COMPANY, INC.
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MS. STAMIRIS: I think it is an important gquestion
and I think if it's in his expertise to answer that it
would certainly be relevant for him to quantify in some
way, as best he could, how much margin of error, let's say,
that we have with the background soil conditions.

(Discussion off the record.)

CHAIRMAN BECHHOEFER: I think we will rephrase
the gquestion in terms of what we think the witness =--

JUDGE HARBOUR: I think chat the witness can
answer so long as h