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3

I
I P R_ O_ C_ E_ E_ D_ I_ N_ G_ S_-

2 (8:30 a.m.)

3 DR. OKRENT: The meeting wil] now come to order. This
;

1

4! is a meeting of the Advisory Committee on Reactor Safeguards,
i

5 | Subcommittee on Extreme External Phenomena. I am David Okrent,

'

j 6 the subcommittee chairman.
R
*
S 7| Dr. Moeller from the ACRS is with me today, and we

'a
:*# j 8' expect other members to be in later in the morning and the

d ,

9|'
x

afterncon.,

. z
o
@ 10 Also with us are several ACRS consultants, Messrs.
z .

= t
'

5 II| Lipinski, Luco, Maxwel'1, Page, Zudans, Thompson and Trifunac.
3 i

"E 12 ' The purpose of this meeting is to discuss matters
lE I

13 ;{} relating to the seismic design of nuclear power plants,

b I4 i Task Action Plan A-40 and the NRC Research Program on Extreme
E

} 15 ! External Phenomena. !.

1= '

|
E I6 ' The meeting is being conducted in accordance with
A

h
17 the decision of the Federal Advisory Committee Acts and the

=

h 18 . Government and Sunshine Acts. ;
#*

E ! I

I9g Dr. Richard Savio is designated the federal employee j
0 M j

20 for the meeting.

21 ' The rules of participation in tcday's meeting is
I

i

22 as announced. The notice for this meeting was previously

23 published in the Federal Register of May 15, 1980 and May 21, )
i

i

24 ' 1980. -A transcript of the meeting is being kept and made ;
,s

d
25 available -- -- Federal Reaister notice. It is recuested that 3

|3

h
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1
4

I each speaker first identify himself, speak with sufficient

( 2 '| clarity and volume so that he can be readily heard.
I

3| We have received no written statement and no recuest

4 for time to make oral statements from members of the public.
I

g 5| We will new proceed with the meeting. We, as some
:.

.

j 6 of you may have noticed, have a rather long agenda. Mr. Savio's
R ;

*
"O 7| first estimate was we would run to 9:45. After I saw that, we
s

# 1 8! chatted, and he now has a reply that shows it is running tillei

d i
e 9,
~. 8:00 o' clock. I should note this was supposed to have been a>

,
.

I
j 10 | two-day meeting in Los Angeles, which we had to change to'

i E !

^A
II

i Washington in order to save travel money for the NRC, although
$ !

( 12 | it may have cvst more since we have so many California-based
q .

-

: 13
) g members and consultants for this subcommittee.

5 14
@ I am going to try very hard to stay within the
&
9 15
g agenda time, even if it means not finishing a topic because

k Ib otherwise it is going to be a long day or even longer.
m

I7 So I suspect what we may do is on some of the topics,
=

,

5 IO at least, we may try to summarize them if that seems to be
!,"

19
5 appropriate at the end of a topic rather than trying to wait !e n

20 | to the end of the day when everybody is tired and anxious to go

21 eat.,

22 With that I will call on the representative of the

23 NRC staff, I think, Mr. Zech. i

24 MR. ZECH: Good morning, Dr. Okrent. I think that
( >x 1w ,

25j you have indications of a slightly revised schedule which we i
! i 1

i !
1

i ALCERSON REPORTING COMPANY, INC. !
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i

i

I 5

I| proposed from the agenda there. We have talked to Dick Savia

2 with regard to it. In particular, we would like to start out if

3
we could with item 1.c. and Howard Levin of the staff will have

i

4| about an hour to an hour and fifteen minutes presentation. Then
'

5|c | we will follow up with items 1.a. and 1.b. if that is okay with
9 ;

j 6! you.
R ,
=

} y|| DR. OKRENT: That is okay, but I would like to warn

A E 8'M him at the beginning not to plan on an hour and fifteen minutes
d

9'
of presentation because that leaves no time for questions., ,

-

g 10 | MR. ZECH: We will keep that in mind with the other
=
! II items also then, yes, sir.
3 ;

12 '"
i DR. OKRENT: All right.4

*
-

13() a MR. ZECH: After that, at 11:00 a.m. Bob Bier will be

I4 down and other members from Roger Mattson's division to talk
= !

i

b IS : with regard to the items that are listed on item number 2. And
i

j 16 then the rest of the agenda is assigned with the staff, and wex ,

* 17
$ hope to keep with the schedule as you have indicated.
m

IO I don't have anything else to say unless you have any
$ i

8 j questions in general of the staff. If not, we will ask Howard
e n .

20 I
! to start if he would, please.

,

!,

2I
Md. LEVIN : Gcod morning. My name is Howard Levin., ,

i

I am with the Systematic Evaluation Program Branch in the |
22

.

23 !

Division of Licensing. |
t

24 This morning my presentation is about the Systematic |rx ,

(_) 3

25 Evaluation Program seismic Review, and we are fortunate enough
i,

i

ALDERSON REPORTING COMPANY, INC. ,
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6

i

I
1

i to have some of the members of our senior consulting team here

( 2
today who will participate in the presentations.

3
! The presentations will go as follows. I will attempt

4
to provide an overview of the program which will be followed by

5 -
Bill Hall from the University of Illinois, who will address

e
! Dr.-

n

3 6'
n

,

the basis for our evaluation, the criteria, and provice an*
:

2 7i
; overview of the results of one completed review for the Dresden'

a a
8*

5 2 facility.
J i

: 9:
. j That will be followed by Dr. Robert Kennedy from

-

4
j 10 | SMA who will address the structural reevaluation for Dresden 2.
=
5 11 -
j

|
And then Dr. John Stevenson from Woodward-Clyde will address

4
12 | the mechanical and electrical reevaluation.3

: -
,

(~N = 13 |
- (-) @ ; In my presentation I will provide a very brief

$ 14
d summary of our philosophy in the SEP Seismic Review, provide
& i

9 15 '
I

@ an overview of our review procedures, think a little bit about
-

16 |Tj the seismic hazard determination, a very important part of our
;

'
"
d 17 | program. But most of that will be addressed this afternoon

t
-

0
E 18 !
-

during the A-40 presentations, the common elements of that.i=
-
"

19
j ; And provide a summary of our preliminary conclusions thus far,
- ,

20 !
In the reviews.
.

21
! The last issue I have is in support of safety-related

t

22 * !

equipment involved in the category of preliminary conclusions, !

23 I
and as indicated previously (inaudible) . |

t
'24

To refresh your memory, we have eleven facilities !/~h i

(_) !

25 *

, in the SEP. They are eleven'of the. oldest operating reactors ini
i i

i.
I

.

N ALDERSON REPORTING COMPANY. INC. |
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7

1 ! the country.
I

/~) i
(./ 2 Ten of the facilities are located in the central U. S.i

|
3 the northeastern U. S., and one facility at San Onofre is located

4 in southern California.*

e 5 This slide summarizes some basic information about
i

S
'

j 6 ; the facilities. The reason I put it up here in to show primarily
E i

7| the age, to give you a feeling for what the evolution design

o u !

y, 8; criteria might look like frcm plant to plant in the program.
d .

:; 9' And I might point out that these plants received their construc-
# 3

$ 10 tion permits from approximately 1956 to 1967, and during that
z
= i

j 11 period seismic design criteria evolved very significantly
3

I 12 , approaching standards which we would use today in the standard
,= -

("
's_}-

g 13 review plan.
= |

| 14 i Over to the righthand side of the page I have the

N l'
w

15
3 column that is listed SEP seismic review group, and I will come
=

y 16 ! back to that later. And what I am trying to do is differentiate
A

d 17 . the way we are looking at these different facilities. We have
a i

5 !e

18 ; basically divided them up into two groups, and basically thew

C ;
6 i ,

g 19 ,' older facilities fall in Group 2 and Group 1, and I will come '

o 5 .

20| back to that.
!
,

21 ! DR. MCELLER: Both plants at the cutoff point betweenj
i
! !

22 Group 2 and Group 1 received their CD's in 1964. Was there a |
\23 difference between February and December as far as PWR versus |

|24 ' BWR or what? i

(s .

t ) |

25' MR. LEVIN: No, it is really not SWR versus PMR. f'
''

I

.; .

1 !

3 ALDERSON REPORTING COMPANY,INC. !
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8

1I
They may have received their construction permits there, but the

) 2
primary reason a plant fell into Group 1 or Group 2 was the

3
i level at which seismic design was considered in the original

4I
j licensing. And for one reason or another that seemed to be

5|e
a logical breakpoint. The Haddam Neck plant was sort of theg i

n

3 6
: knee in seismic design criteria where it became more rigczous*
!E

n 7
! as it --*

_

8|j
"o
5
" DR. MOELLER: Thank vou.-e !

9 |i
d

MR. LEVIN: Okay, the primary objective of the SEPg,

E 10 '
E seismic review is to provide an overall safety assessment, and
E '

a 11 1'
j what we do is we attempt to use current licensing criteria as

-4 12
g a guide and to help us make these decisions to make that overall,

3
-,

(~)% s safety assessment.
- 13

(
E 14 ;
E t One of the objectives of the SEP was in fact to
2 l9 15 i
@ j compare the current criteria. And I would say that that is a
~

16 |
*

| secondary objectivt in the review, which we feel that the

h' 17
G primary objective is to make the overall judgment. And we do

i 5 i
'

w 18
that just to see hcw far we might be backing off from current-

# 19 '
,

j licensing criteria. ,J
-

'
,

20
The review recognizes and attempts to deal with the,

i

21 I |

| inherent ~ seismic resistance cacabilities of these facilities, i

22
and some of these things are not rigorously accounted for in

23-
some review plan type review, and many are very difficult to j

24 i

{'} j quantify. And we are trying to get at this to provide as t

25 I i
''

| realistic an assessment as possible.

j i.
:i ALDERSON REPORTING COMPANY, INC. $
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i

I i Turning to the second point, that we have attempted
I("s(,) 2 in the seismic hazard determination, which I will address later

3 this afternoon in the A-40 presentation, to get a realistic

4{ assessment of what the hazards should be, simply because with
!

e 5 these older facilities we just don't have the luxury cf being
4 i

n ;

8 6! overly conservation in that specification or in any criteria for
*

,

M i

& 7 that matter.

*
8i So we are doing a more medium centered evaluation to

"
i

d i

d 9; get at the real seismic margins of the plant.

5 !
*

E 10 An important concept is to make a determination if
*

E
_

5 ]] the plant meets the intent of current criteria. And I say this'

<
3
d 12 , with respect to the general level of safety that current
z
5 !

/~N d 13 criteria dictates today as a packet.
.

(_/ E !

$ 14 | We haven't in the SEP review attempted to go through
d
u

! 15 point by point in the standard review plan and check off

s
y 16 , criteria that the plant meets, because it is our view that

* !
g 17 ; individual criteria don't really dictate the overall safety of
E

E 18 the plant as specific criteria. There's counter-balancing*

E |

t 19 effects.
= o

e 5 |

20 i And then last, an important concept is the backfitting
i

21 concept in the SEP. And in accordance with Regulation 50.109,
:

22 i which says backfitting should be considered as~ substantial t

23 additional protection to the public health and safety, can be

24 obtained. And we use that as a guide in making decisions whether

O~'
25 to backfit or not.

,

3 ALDERSON REPORTING COMPANY, INC. |
-
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!
j 10.

|
'

i

1'
I DR. OKRENT: Do you have a quantitative measure for

("T '

s_/ 2
that?

I
3:

! MR. LEVIN: No. I think the closest that we ccme

4|j to that is possibly in the seismic input area, where -- and we

5!e
;; ! can address this later -- where one, because we have taken from
to

3 6-
one approach a probabilistic point of view, and one can assess,*

,

N -

M 7!
let's say, the original design level versus in light of what! I

! 8
*

we micht think that falls as far as the hazard, and determine"
'

d
: 9i

, j how significant the deviation might be and is it really warranted
-

E 10
g in upgrading or using a different seismic hazard.
= !
E 11 1
g i We can address that later this afternoon.

Id 12 :
j | DR. OKRENT: All right. Let me pose the kind of
- \

-

(~T = 13 !
(/ s : question I have in mind that I would appreciate hearing something

5 14 !
# ; on today. I read, for example, where at Lacrosse the staff !

15||
|E
!r
I

@ estimate was there was a potential for liquefr.ction which might
- ,

T 16 ;
y ; be in the range of 1000, 100,000 per year, and the applicants
d 17
d have other studies that indicated it might be less than one in
m

* $ 18
= 10,000 per year.
# |,

19 i '
.

j Maen I go to the subcommittee later this month,'
.

20 i
j people are talking about one in 100,000 to one in a million
i

21 |
per year for displacement, and it-would help me to understand-

22 !

what that logic is if there is a logic, and if there is not a |
!

23
logic why there isn't a logic. !

24
MR. LEVIN: Okay. There is not.an explicit goal

{'~
25 such as the 10 to the minus 6, 10 to the minus 7, goal that

,

i

i i

ALDERSON REPORTING COMPANY. INC. I,
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1*
|

11 l<

1 you might be trying to shoot for, that we are not quantitativelyi
,

(~) | \

\/ I trying to do that. But in the example that you gave, in
i

I

| Lacrosse, I think the staff and the licensee have both concluded

4|
! that the probability of liquefaction is of the order of 10 to the
\ |

e 5 '

.

g minus 4.>

N I

3 6* However, there are other things that you have to
_ ,

E '

$ integrate into that. Given liquefaction with the probability
N

* i 8'M j of structural problems and then even proceeding past that, the i

d
d 9;
g probability of some unacceptable consequence, which could:

,

E
i 10 | possibly get you to some risk level which might be acceptable.
= !

2 11 i
g We just have not attempted to do that, and I am not sure that

d 12 !z ! we could do it defensively.
: .9

O j-
13 < DR. OKRENT: I will repeat. I am aware of a couple

E 14 ' ,

d of cases where there are numbers that are being bandied about, |
M

.

9 15 ! and I would like to understand the basis for a decisionmakingg ;
- i

16 {
*

j where it is an estimate of numbers, and I would have to assume

6 17 |
0 | that in any of these things you have to provide scme kind of
= i

* $ 18 |
-

j numerical guidance if you can.=
"-

19
3 MR. LEVIN: Yes, I think you are correct, but what

a n

20 was attempted there was to see -- are you talking about something

21 '
that has a probability of one in a hundred or one in a, couple

22 d
:| hundred thousand, that kind of discriminator? And as far as
i

23 Lacrosse the perception was, and the reason was, that there was

24 4

cm, a show cause order issued on that plant, was it at the 10 to the
t i

'' ' 25 minus 4, the kind of numbers which we all kind of agree with.

I !
;

ALDERSON REPORTING COMPANY,INC. 1
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i

i
,

!
12

!

1 -

Didn't make us feel that comfortable. If it had been significantly,,

''~

lower probability than that, I think it may have been dismissed,,

3,
because it was perceived that when you convolute the other

4
factors in and structural margins, consequences, that you wouldn't

e 5
y get from a quali tative sense the kind of level risk that we'

3 6
i would be hacov. with. So therefore we would call for dewatering.
, ..

R 7

{ Jim, do you have anything to add to that.
'

. 8 8
MR. MAXWELL: I agree on that.

d 9
I DR. OKRENT : I am not trying to argue which of these.

E 10 I
E was right. I am trying to see if you have some semblance of<

7 11

$ ,' uniformity in going from reactor to reactor when you decide
d 12
$, that one of them should be designed for displacement or not

-

gg 5 13
W E and then another one should be designed for liquefaction and

z
? 14
y another one should be upgraded just for the vibratory motion,

2 15 .
E | even though it doesn't have either of the first two problems.

*
,

. ~6'->

G That is all.

$n
17

MR. LEVIN: I guess at this time in the SEP we |.
- r 1' E 18 :

5 haven't attempted to quantitatively deal with that. ;

I 19 |

A MR. ZUDANS: Before you go to the next slide, the
'

.

20
goals, is the second goal, comparison to current criteria, really

i21 ' ;

j a tool to see whether the first goal is met rather than an

22 ] ,

independent goal? '

23 ; ,

'

MR. LEVIN: On a first level we attempt to use that j
24

i'N ; as a basis for meeting the first one. Many times you just
,

25 |'
.
;
'

can't make it with current criteria and una to go to other ,

!

!
1 ALDERSON REPORTING COMPANY. INC. |
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13

things. You may want to take into' account, you know, in light
7-m.',) 25

of current knowledge, things such as allow ductility,

3
damping, things like that.

4
,

I haven't gotten to it, but as far as priorities I

5||e
will just briefly mention them. An assessment of the integrity-

.* ,

3 6'
of reactor coolant pressure boundary, safe shutdown systems,*

n I

8 7i
and engineered safety features, and that is the order of; i

n !
E 5 8IM priority which we are looking at in the review.;

4
c 9

DR. MOELLER: What determined the order ofg,

6 10 ,
E i priorities?
E !

= 11 ,

j MR. LEVIN: Primarily. I guess, as far as the reactor

d 12 ;
E coolant pressure boundary, the objective was accident mitigation.
= i .

: 13 ih,) E Don't cause an accident.;

$ 14 '
d And the second item, safe shutfown, was your ability
e
9 15
g j to in fact shut down given a seismic event.
-

16 |Tj And at.the third level, your ability to deal with an
* 17
d accident shoeld it occur. '

,

F I

5 18 ' |
'

= DR. MOELLER: Okay, so it is a sequential thing. l
9 i

I

E 19 ' I
But I understand --5 ,'. n

20 ''
MR. LEVIN: But in effect all three of those items

21 i
i are going to be evaluated.

22 '
DR. MOELLER: .Thank you.

23 '
MR. LEVIN: Okay, I come back to the Group 1, Group 2.

24 -
r3 And if you recall the Group 1 plants are the later vintage
\-)-<

25
plants in the SEP program, the Group 2 the earlier. And we made |,

't I

i

f ALDERSON REPORTING COMPANY. INC. |_
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i
i

14,

|
i

1
!

i a decision early in the program that we would attempt to review

(G_) 2
'

docket matericl, a licensee's file material, and make a judgment

3
! with respect to the early plant, simply because there is a

4 |
significant data base developed and we thought we could do it.,

I
5e

g On the Group 2 plants the data base was poor. In'

d 6
i

some cases seismic design wasn't explicitly addressed in theo

E 7 ;
; original licensing, and since there was very little that we'

, d
5 8
-

could look at and mdke a judgment we basically put that on the" <

J .

d 9i
,j licensee to come to the program to evaluate the seismic design,

: i

n 10
g of their plants.
=

g 11| Group 1 the staff and consultants are looking at,
2

'd 12
g and Group 2, the licensees have that responsibility.

,
'

13- -

s_) @ Two basic elements of our team are the group of
,

2 14 ,

M
,

people we refer to as the senior seismic review team andd
l'

r 15 e 1

g j various seismic review teams which are organized for the review j
- 1,

~

y-
16 '

of the specific facility.

d"
17

We look to the senior team to do the following, and
,

b 18
*

I will just read off the viewgraph. Recommend review criteria-
,

'$
- 19 -
g and procedures. Demonstrate these procedures at one plant.,

I

20| And we will discuss that today.

21 |The criteria that we are basically using in the ,

i

22 :) |SEP is NUREG/CR-0098, which was written by Newmark and Hall.
I I

23 1
i And the senior seismic team developed a procedure for-which to I

,

i

24 I

(~T go through a plant and review it, and that has been.their i

\ / im

primary contribution. But in addition to that,.and we have
,

!

}

ALDERSON REPORTING COMPANY. INC. I
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I| stumbled upon special problems of more than usual difficulty,
<% :

( ) 2; we have gone to them for consultation.
,

3 The seismic review teams include members of the NRC

4, staff and consultants, primarily frcm Lawrence Livermore and'

'

e 5 their subcontractors. And these people are the individuals
a i
N

s 6, who are responsible for the day-to-day review and documenting
e
R ,

R 7! the results for evaluation.
\

~
'

M
! DR. MOELLER: Excuse me. I guess I missed theD

E 8"
i

d i

= 9, point. You have the senior seismic review team. Is that above

I*

E 10 i both Group 1 and Group 2?
5 I

5 11 | MR. LEVIN: The senior seismic review team has, as
< i

u i

*J 12 | I said, they have reccmmended criteria to us, and they
z
5 i

(-)S _d 13 , demonstrated a review of procedure for one plant, and that
\. =

E 14 ' was Dresden 2, which is a Group 1 plant,
d i
u t

! 15 ; Okay, and basically the procedure is one which we
'

x
=

. 16 are applying just to later facilities, and the other facilities,"

3
A

i 17 , the evaluations are being done by the licensees themselves.
a
=
$ 18 ' And they will --*

=
w

I 19 DR. MOELLER: No, I guess what I am mixed up on is
K

e n

20 | how do teams or Groups 1 and 2 relate to the senior seismic
3

21 , review team?

22 MR. LEVIN: Okay, Group 1 refers simply to a |
!

23 facility. The senior review team is a team of people which will

|
24 perform the reviews on those facilities.

g

O''. ! DR. MOELLER: So the senior seismic review team. I
25 _I

'

J
;

,
.

j ALDERSON REPORTING COMPANY. INC..
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,

16

1 i
j will look both at Group 1 and Group 2 plants?

( 2 MR. LEVIN: Generally speaking, they will complete

3 | a detailed review for one plant, and that is Dresden 2. For
1

4 the other plants they will provide an overview of work which
I

5| the seismic review team is doing. So we will document results,e
N :
u
$ 0 we will go to them for advice. They will review the results
R .

O
S 71

,I and give us feedback in those other reviews.
,

'e u
= 8!n DR. MOELLER: Thank you.

*

,

*b $
9

P, 2 ~. i MR. LEVIN: The Group 1 review approach goes as
.

10 ly follows, and this was developed by the senior team. The first
,

':
2 11 ; thing that we completed was, as I mentioned earlier, the |<
3 :

12 '"
E criteria document, which is the NUREG by Dr. Newmark and Dr.' '

n , .

() ! Hall.
I

- . ,

U 14
'

A group of systems engineers identified items whichE i

= ,

0 15 '
h should be considered for seismic categorization. An extensive
=

y 16 ' docket review was completed. We supplemented that with
A -

*' 17
3 ,

materials from the licensee, A-E, and NSSS files. We then
: I
s*

18 | followed that up with site visits .-

+ '&
19 ,

j The objective from this point was just to gain
,,

t

20 I information about the facility and become familiar. After the
r

-21 '
! site visit we reauested additional information which came up ;

3 1

22 4 I
t as a result of the site visit. And from that point on we

23 followed up with a detailed review, and in many cases that
t

(~S
review involved confirmatory evaluations, primarily to update j24

%,/ . I

25- 1
in a way of a more contemporary analysis work that was- ; i

-

4 .
|'

:
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!
1

' j originally done by the licensees to help us in our judgments.
/N
Lt 2| '

And part of that activity was to determine structural

3
response, in-structure spectra, and in certain cases we audited

4
certain equipment and piping systems which we felt were

e 5i
g j representative of the way other systems in general were

3 6
1 ,

treated at the plant.
E I

7| And then we compared the performance criteria and
~
;

i N
5 8'!

" documented results. And those results for Dresden are documented,

'4
: 9i

, g { in a NUREG, 0891. And I believe most of you received that.
= \

h 10 { These are the Group 1 plants, and I have indicatedE ;
= '

E 11 1'

here the schedule for completion. Basically we plan to havej

d 12
j NUREG reports completed for all these plants by the end of this
2 !-

= 13 '
s E ; year.

$
y 14|' MR. ZUDANS: Is any one of these complete already?

!E 15
Q Mk. LEVIN: Yes. NUREG 0891, which I believe --
~

16 !| ,
MR. ZUDANS: Yes, what was the title of that?

i

6 17 ;
MR. LEVIN: Can you help me, somebody that has it?3 ;

*
.- >

E 18 ;
= I think it was just Seismic Review of the Dresden 2 Facility,

3 i

+ t,

E 19 i l

g something simple like that. !'
,

20|' SPEAKER: Called Seismic Review of Dresden Nuclear |
21

Power Station, Unit 2, for the Systematic Evaluation Program, .

!

22
NUREG 0891.

23 '
MR. LEVIN: Thank you. This is our Group 2 review

24
r~s approach, and it is very similar to Group 1 exceptfas you get I

$A ;25 i,
past our docket review the monkey is on the licensee's back to j4

|
1
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!

1i.

I implement a program. We are working with him to make sure that
/~N :

( 2i
| we are in agreement with his approach, and basically we will

3I
: review his submittals after he has completed his evaluation.

4|
This is the schedule which we are working. Basicallyi

I
e 5

I

g we are talking about an 18-month evaluation program, and we
~

6* anticipate we are to have input from the licensees by January 1,.

E i

n 7,
! ! 1982, and our review will be complete by April, and that

'
< u

5 8i" modifications will be complete by January 1, 1983 if they are

d 9i
g required.i.

E 10 i
E ! MR. ZUDANS: On Group 2 you do not have any screening
=
7 11
j ! analysis planned, unlike in Group l? Is there some big reason

d 12
Z for that?

,

t'') : 13(.,- 3 MR. LEVIN: No. We will, okay? In particular, we

E
d 14 | plan to audit certain of their calculations via confirmatory
=
F 15 i

i
j evaluations primarily as an example in the piping area and*

16 |
'

$ in the mechanical area,

p 17 '
MR. ZUDANS: That sounds like'you are screeningy

,

E 18
!*

evaluations and that sort of thing?-

s 19 '-

A MR. LEVIN: Yes..

20 !
MR. ZUDANS: I see.

21 a>

J DR. OKRENT: If I estimate crudely, that is probably
4

22 1 ,'

going to-take you five or six years past the becinninc c: the
'

23
SEP program.

,

{ |24

(~)N j !
MR. LEVIN: The 1983 dare? -

\_ 25 t |
| DR. OKRENT: 'ie s . .

i
i

L ALDERSON REPORTING COMPANY. INC.
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,

i 19 -

i
;

I
i

1 MR. LEVIN: Yes, the program started in October of,

2 ; 1977, so that is right.
|

3 |1 DR. OKRENT: How do you judge whether there are some
i

4i
j things that need more urgent attention?
i

e 5 '
i MR. LEVIN: Okay. We have already stumbled upon a-

a

3 6 '

couple of them and have taken action. I will be addressing them*
,

E 7|n
; in just a couple of minutes if you could --i

i n |
,

8'=
0 DR. OKRENT: I had rather -- tell me how you do it>

U

9|i other than stumbling.
=

, j
o i

-" 10 '
j i MR. LEVIN: Okay. Basically it comes out of a
=
2 11 '
g review of the facility, a review of the docket. It comes out

d
12 | of site visits. I might add that one of t.he things I will bez

:

13 |/~' :(j) g addressing in a minute or two is the issue of anchorage and

E
14|! support of electrical equipment, which was surfaced as a result$

u
9 15 -
g i of site visits to the plant, where we found that there was
-

i*

16
y equipment that was unsupported and there were no other lateral

* 17
3 load resisting mechanisms than friction.

b 18
'

So that was something that came out of a site visit.i=
w i

"
19j There were other things that have come up which we have taken

,

20 ' action on which came out of just a paper review. But it is

21 i
something that just has to fall out of the review procedure,,

l'
'22 '

and a judgment has to'be made along the way whether something |_

#23 has to be taken care of immediately.

24 a
r~% 4 Lacrosse was an issue. Anchorage and support was an
U-

25
issue. At Yankee Rowe support of the steam generator and ,

! !
t

-

N
I
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I
,

) 20
,

I

I reactor internals is an issue, and that is being taken c re of.

q 2 We can't do it any faster than we are reviewing it.-

-!

3| So I am not sure of the thrust of your question, Dr. Okrent.
i

4| DR. OKRENT: Well, I will tell you then how I might
I

g 5| go at it if I were trying to be responsive to my question. I
,

0
i think you have in fact a senior review group who together with

o
7j, a few other people as so needed could look at these plants,

"
;
n* 2 8'M just from a distance say, I don't think they would have to goi

d
e

]. 9|i up to them knowing the state of design, or the absence thereof,,
- ,

'j 10 | in the time period during which each was being designed and
= '

_

! II constructed, they could make some intelligent guesses as to
a

I f

'

where there might be weak spots and say maybe you should look
= !

() at these in a preliminary way first to see if they violate
v

z

$ ; some criteria, whatever it is. You know, there is something
h ; I
F 15g ! that we really don't . rant to let stay for three more years,
*

i }
E I0 i or whatever is the time period you are talking about.e i

d" 17|' See, I four.d that the staff, not your part of the
= <

IO |6'

.3 | staff, required B&W plants to shut down and fix certain things. [= i
"
2 19 | .They required a lot of pir.ats to shut down and fix some piping,

. 5 ,

20 '' hangars, and so forth.

21 i ~ i
+

[
I am trying to understand is there scme logic in ;

<

22 I
the way the staff goes with these things, or is it just what ;

1

23 I
you stumble en, to use your wo rds .

1
24 4

MR. LEVIN: Well, I think the basic premise, before
(~)s .x

we started all this, was that for the period of time that we |25
t

! t

i i

i :
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!

!.

I were evaluating SEP plants that continued operation was
*

. (7 2;k> justified for the interim for a variety of reasons. Okay.

3 As I mentioned --

4 DR. OKRENT: I am not saying that they shouldn't

15g operate.'

ti
6 MR. LEVIN: Okay.-

E I
"

| DR. OKRENT: I am saying though tPat there is
n r

* i 8 ''
; reason to be questioning about certain features of these plantsM

d

}". there are some things you could accelerate, a first look at,9
,

e i

* 10 i
j ; and see whether your suspicions are correct or whether things
E 1

4 II
i are borderline, if things are borderline you certainly want to

3 !
" 12 l' have a lot more information before you act precipitously.f

-

) g: 13 MR. LEVIN: I think some of these things will comey
z i

! I4 | out as I get to the preliminary conclusions that we have come
u
9 15
g j to. I personally believe that we have addressed the things

1
! :-

? 16 * I
that would fall into that category, things that bothered us. Jy ,

' 17
3 ,

One of them was the support of electrical equipment.
* !

b IO | As an example , I think people feel fairly confident
'

'8

j ; based upon -- it is a fact that these plants are not going to
,

20 l meet current criteria. Okay? But I think that because of

21! other indications, operating history.in similar industrial

22 facilities throughout the world -- like, as an example, in the ,

i

23| structural area - that we don't feel that that is an area
'

$ i

24 l that is something which we should drop everything and |s
( ) I !'~'

25I immediately go look at. I'
t

i ALDERSON REPORTING COMPANY. INC. I
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|II We did feel that about the support of electrical
.

\~) 2 equipment. In the piping area I think we feel very comfortable;

:|3 about the later facilities. There is no question that on the
i

4 three or four oldest facilities that they are going to be
i

5ij throwing pipe hangers in that plant. But all indications are
?

$ 0 that plants designed to similar criteria, B-31 requirements
R '

b 7| without seismic provisions in 1955 timeframe, have ridden
s t

* 2 g'
n through earthquakes.
d
"

~. 9| So we feel that in this interim, in that area as an
* 2

i
C 10 ty | examp le , that we can proceed with a review in a methodical
= !

! II
i way and not react to that. There have been certain things we

*
|" 12 ''

E have reacted to -- the support issue, the Yankee Rowe heavy
~

-

, () f equipment problem, the fact that it wasn't, the steam

3 14
@u ,

generator wasn't supported. There was questions about the;

E 15! reactor support at Lacrosse, et cetera.g
= |

j 16 | So I feel that as far as initial screening we
d
C 17 '
d have accomplished what you -- and we can get into this a little
=

|

| bit further in detail.
'

_

P |" 19 'E MR. ZUDANS : Can I continue en the same subject?
- n

20 . MR. LEVIN: Sure.'

,

2I MR. . ZUDANS : Now if I look at your review approach, [,

!

22 ) actually you have, there seems to be at least, a goal in the !

23 first top way to everything you could lay your hands on, the
i

24e comolete docket review,,

'i
'

(s -) is

25f
i

Ant. LEVIN: That is correct. I
J l

:..

1 !
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|

1 ! MR. ZUDANS: Now is it then to be assumed that you<

() 2
have gone through a ccmplete docket review for all the plants

3 in both groups?,

i
4'

MR. LEVIN: That is true.

o 5|
e i MR. ZUDANS: And you also have made site visits to?
9
3 6i
4 MR. LEVIN: All of the later facilities and scme of
R i
.4 7i

**
; I the earliest ones.

8 |'
u
=
N ! MR. ZUDANS: And of course you have looked at
d I

9!
j ! the information from licensees, A-E's, and -- -- already. So,
-

E
j 10 | if there was something glaring, then you looked from a point

'
E

g 11|. of view of an expert's understanding of what you are looking
e

d 12 !
& | at, you might already have discovered. So maybe it is not as,

n ,

d 13 1(em)j j bad as it might appear?,

,

E 14 i
5 | MR. LEVIN: I don't believe it is. I agree with that
E
r 15
g assessment.
-

~

y-
16

MR. ZUDANS: But nevertheless, you cannot rely on;
|C 17 i

d i j us t stumbling on. You really have to --
* i

5 18 |-

i MR. LEVIN: Well, it is much more systematic than-

9 :

C

19 | that,x
e n

20| MR. ZUDANS: Yes.

21 -
MR. LEVIN: I think that may have been a poor choice ;

22
or words.

.

23 ' |
DR. MOELLER: I don't know the extent of the 8

1 1

I24
{~g modifications that would be required, but if I read your I

s)
25 - schedule correctly you allcw one year in which to make all-of the ,

I '

1 i

d 1

- ALDERSON REPORTING COMPANY, INC. | 1
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I
modifications. Would the plant be shut down that year, or can

l')
\> 2,i

these modifications be made in a few months? Of course we don't

3
i what they are.

4
MR. LEVIN: I think in some cases the plants will

;

i

e 5'
have to be shut down. I don't think in any case we are talkingq 4

N 6
about shutting them down for an entire year.*

_
n ,

5 7i
! ! As an example, in the Yankee Rowe modifications,

a u
5 8I

| if you are talking supporting the steam generator, providing"

d ,

d 9i
g ; upper lateral restraint, the plant is going to have to be shut.
c ,

h 10 '|
E down.
=
2 11
j But there are other modifications that are related

d 12 '
y to the support of the reactor internais -- I don ' t know how

A E 13
(_) .@ many of you are familiar, but the reactor internals sit on

E 14 i
concrete legs, which will be stiffened and reinforced, whichd i

n ,

r 15 1
@ |

are external to the reactor, and I believe that could be done
-

i

? 16
y during operation.

n 17 :
C ,

So it is a mixed bag.
<=

5 18 ! )
'

= | DR. MOELLER: Thank you.
H
"

19j MR. LEVIN: This slide summarizes briefly some of
.

,

20 1
| our acccmplishments. As Dr. Zudans pointed out, we have
-

21 '
completed docket reviews for all the plants. We have completed

: .

the review of Dresden 2, as documented in the MUREG. !I
!
!23 ' Structural confirmatory reanalysis has been !

I

(''; ; completed for Ginna, Palisades, and Oyster Creek. The Millstone I24

v
25 I

j confirmatory analysis is in progress. That analysis includes

?

1 ALDERSON REPORTING COMPANY,INC. i
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1 i
j looking at structural response and in-structure spectra.

fs
(-) 21

Equipment qualification reviews are nearing

3
completion for the other Group 1 plants. We are working with

4
the licensees to develop a mutually agreed upon program for their

e 5
g ! reviews for the Group 2 plants. We are currently involved
n
3 6

in a review of the San Onofre 1 seismic reevaluation program*

E 7 |-n
! | results for Phase 1.

E 8
*

We have reviewed the Lacrosse liquefaction issue."
!

d i

d 9i
f We have devoted a significant amount of time to the lE equipment,
-

E 10
i support issue which led to an I&E information notice which I
5 '

j 11|4
w

will address in a few minutes.

d 12 !
j | We have just recently, we are coming to completion

i
~

3 13 -,s- -

(_) s of the site specific response factor project, and that we will
;

$ 14 'i '

|d address this afternoon.
u t |
9 15 * i

j This slide summarizes what might be called our '

T 16 |
$ j SEP lessons learned. In the structural area, as I indicated,

d 17
y at this point in time we believe that the Group 1 plants will
- .

E 18 |*

! be shcwn to be adequate and that the Group 2 plants will requirej-

s |

g 19 |, some upgrading.
-

.

20 | In the mechanical and piping area the Group 1 plants

21
will be adequate with some exceptions. And substantial upgrading-

,-

,

22 ) t
t

will be required of the Group 2 plants , and that is primarily
|i

'

23 ' in providing pipe restraints and things or that nature, because |
I

24 i .

("]
~

there were three or four plants where the piping was basically
'~#

25 ;i on a design for dead weight and temperature and pressure and
1
i i
1

1 ALDERSON REPORTING COMPANY. INC. |
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I | essentially no inertial input.
/~T i

(_/ 2 We feel that the largest problem that we have come

3 across in the review is that in the electrical area, and the

i
4I problem is in my view 75 percent a documentation problem and

,

5|i that very little information exists as far as functionalg
'

8
j 6 qualification of the equipment.
-

u !

B 7. addition to that, as I mentioned, the anchorage
!n

- u ,

j 8' and support of electrical equipment has become an issue, and that
'J i

*
,

9: has been taken care of. And I will address that right now.
? !
-
g 10 ' MR. ZUDANS: You are upgrading the requirements
z i
= i

j 11 I from a structural point of view always based on current day
3

Y 12 . criteria or some -- -- criteria?
E ! -

J i

) 5 13 | MR. LEVIN: No, we have generally utilized the
> = ,

z
5 14 NUREG by Drs. Newmark and Hall which recognize -- and Dr. Hall
- .

E '

15
. will be giving a presentation next. But there are in light ofj
=

j 16 current knowledge certain things that we can take advantage
a

$ 17 of such as increased stamping and ductilitys
a
z

h 18
*

MR. ZUDANS: -- -- a s compared to official criteria?
.=

b
19g MR. LEVIN: That is right.

5-

20 | MR. ZUDANS: Is what you will propose for the future,
I

21 ' right? |
1

22 , MR. LEVIN: We are proposing it for use in !
'

i
i

23 reevaluation of the older operating reactors. |
!
t

24 Okay, the problem of anchorage and support of j

I) i'~'
25 . electrical equipment came out of our site visits to the six !

,

.

'
. ;

a F
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1 '| later SEP facilities. And basically what we found from one
,r s
\ ') 2

piece of equipment to the next, there was a lack of uniformity

3
i in the way that, let's say, identical pieces of equipment on the

4|
saae floor might be supported. Scme equipment lacked positive1

i

5ie
anchoring, and by that I mean that there is no anchor bolts,; !

9 i
~

6
! welds, or anything attaching it to the floor or the wall. And*

E '
n 7

essentially the only lateral load carrying mechanism was

3'

8T' friction.i

O i

n 9|
g It appeared that many of the anchorages were, in some.

,

E 10
$ cases, afterthoughts in the field. They were engineered.
E 1

e 11 1

g There are tac welds and things of that nature that were used.

4 12 ; from our judgment they didn't involve engineering.y Just
|-

("T : 13 i
(,/ 5 ; Another issue that came out of that is the support

$ 14 |
of internally attached equipment -- control room panels,d i

E !
r 15
j instrument racks, motor control centers, things of that nature,

? 16 !
y cabinet type equipment -- where there were in many cases
* 17
y long cantilevered pieces of equipment attached internally which

;

E 18 |*

i may have only been -- may not have been supported adequately.=
* |" 19 'j j And we are trying to look into that in detail,-and that is a.

20 |
: real bear.
i

21 i And then the last issue was the potential interaction-

;

22 :
of nonseismically' designed equipment with seismic Category 1 i

123 ' equipment. And in that I refer to loose items that may be

24 ; around block and tackle, dollies, gas bottles, and in addition/~N i

\''l
25

anything else in the plant, nonseismic ductwork, stairways,,

,

ALDERSON REPORTING COMPANY. INC. {d .
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I anything that could beccme loose and dislodged and fall and

2 damage seismic-Category 1 equipment.

3| Here are examples of equipment which we and the

4 licensees found not to have positive anchorage. And it varied
1

5| across the plants. I don't think we can make a general statementg
@

$ 0 saying that the older plants were worse or that the newer plants
E io 7,"

i are better
~ i

, e
8'*

s In my opinion it varied with the constructor, and
J i

". 9| we found that most of the problem exists from the time that-

2-

O i

g" 10 {
' there is information got on the drawings, that somehow between,

'=

5 II i in the procurement phase, of the installation phase, something
3

i

!d 12
E happened, and the equipment didn't always get installed the
= i .

( ) f 13 way the designer had planned.

z i

N
I4 January 1st of this year the staff took action and

E
15 sent letters to each of the SEP facilities requesting that they

-

E I0 I do the following. Number one, inspect the facility, all
A

h I7 . safety-related electrical equipment within 60 days and then
F \

18 '~.

$ report back.
.

,
-

,

G !

I9 Two, evaluate the adequacy of the anchorage andg !
- n i

20 | support sy steas .
'

I

2I ! Three, correct these deficiencies, if any, by
3 !

!22 + September 1, 1980.
r

23 The first step was primarily designed to identify I
i
:

24 any ecuipment which was not supported at all. And the nine if') 3 * *
i

25 ' months of the evaluation phase was primarily focused at making
a

.
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I

1

1

I
| evaluation of the supports in general. Are they adequate,

1 2 even if, you know for those cases where they exist?
{ &l
t end T. 2 3 |

'
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I mL
1 Short-term resolution of tne pronlem nas oeen that-

2 all equipment tnat was identified as not naving positive

3 anchorage has been fixec or will be fixed prior to startup

4 from current outages. The only exception to tnis is the Big

5 Rock Point Plant where they will ce taking action to maKe

6 corrections this September curing their outage.

7 A long-term resolution is that the licensees are
9

8 in the process of evaluating the adequacy of tnese supports,

9 and we are maintaining a target date of Septemoer 1st. This
4

to is not a very good picture, but I hope it can ,give you a
11 feeling for some of the things we have found.

12 This is a battery rack, pretty much standard for

13 this vintage plant wnicn you see throughout the SEP, one,

S
:

'' J- 14 which through our evaluations we didn't like too much. We

15 found that these woocen battens are a potential proolem, and

16 maybe in this next slice I can give you an indication of

17 wha t racks look like today.

18 The first one is anotner picture of a rack that

19 mignt be existing at an SEP plant. This is a rack wnich |
*

20 standara review criteria mignt cictate tooay, anc that woulo
.

21 be acceptacle to staf f.
|

22 A lower rack is one similar to the first, wnich

23 nas oeen mocified oy a licensee because they have cetermlnec

24 tha t they didn't like the way the first one lockec. They

25 s a i d , loox, we are going to take some interim action until

,--

%
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(]} 1we can oo a more detailed evaluation, and they previded some

2 more substantial bracing for that rack.

3 Here is another indication of an interim action
4 that was taken by a licensee for a motor control center

5 wnich lacked positive anchorage, and here wnat was cone for

6 an interim until anchorage can be engineerea was an ancnor

7 bolt was driven into a wall and a support brace was provided
*

8 at the top to keep the unit from overturning. That was

9 consioered to De an interim action. Tnat licensee is now
,

10 currently working to engineer a proper support.:

11 That is all I have as far as my presentation. Dr.

12 Hall now will provide a discussion of the basis for our
'

13 reevaluaticn, the criteria we are using, and provide a more
() 14 detailed overview of what our results were adoressing.<

I

15 DR. OKRENT: Could I ask a point of information?

16 There was a memorandum dated Novemoer 16, 1979, or a letter,

17 from Lawrence White to U.S. NRC, attention Howarc Levin,

18 which transmitted their estimates of the return periods.
19 Excus s me. The NMI earthquakes at ten eastern sites or nine,

20 eastern sites for the 200, 1000-year and 4000-year return
* 21 pericos.

22 Is that considereo to be a reasonable estimate of
23 the state of a f f airs?

24 MR. LEVIN: The numbers which you see on that page?
25 OR. OKRENT: Yes.

,

'
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() 1 MR. LEVIN: One thing I would like to point out,,

2 and maybe we can do it now. We will adjust this in detail
3 tnis af ternoon. We have utilized Lawrence Livermore and ten

4 of their subcontractors. to provide some detailed sensitivity
5 stuales in this area. It is a multifaceteo approacn which

6 is prooablistic and deterministic. They provided us with
7just thousinds of spectra ano have sensitivities all over

.

8 the place.

9 They naven't really made a recommendation in tne
.

10 sense that we say you shall use this in design. Basically,

11 the sta f f reviewed the sensitivity studies and the varicus

12 analysis are completed, and we made a decision. This initial
.

13 decision will be discussed tnis af ternoon.
( 14 So I wouldn't in:erpret those as numbers which we

15 are recommenoing, necessarily -- I don' t know the paper you

16 have there -- but that we are recommending in the SEP. You
;

17 will hear that tnis a f ternoon.
18 Leon, ao you want to aodress that?

i
i

19 SPEAKER: Dr. Okrent, tnat letter is a correction I
-

20 o f a misprint tha t appeared in an August 1979 publication.
~

21 Since then we have done a lot of additional stuoles. That

22 does not represent the state of the art presentation. It was
|

|

|23 a correction of a misprint tnat appeareo in one of tne
|

24 original studies that was cone. |

25

O
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() 1 OR. OKRENT: I see. Do you have your own estimate

2 of wnat the 200, 1000 or 4000-year perico earthquakes are

3 for these sites?
4 MR LEVIN: I think later on this afternoon we
5will present you with how we view this thing at this time.
6 OR. OKRENT: All right.

7 MR. RIEDER: Dr. Okrent, gentlemen, I will make my
a

8 comments orief. I am William Hall, consultant to the NRC

9 througn N.M. Newmark Consulting Engineering Services, and a
.

10 professor of civil engineering at th? University of Illinois
11 at Urbana Champagne. .

I 12 I have two viewgraphs. These viewgraphs are

13 really only to remind me what to say. You have in front of
rw
's_) 14 you or will have in front of you momentarily a copy of a

15 writeup tnat Nate Newmark ano I prepared trying to put

16 forward some of the bases for the SEP reevaluation process.

17 I nill confine my comments specifictlly, in the

18 interest of time -- you can reso the occument at your .
19 leisure -- to two principal points. I want to aooress first.

20 the business of general philosophy benino tne way we went at
* 21 tne program, in line with some of Dr. Okrent's questions.

22 Secondly , I want to home in sligntly on the Drescen-2

Z3 evaluation.

24 This will be followec immeolately by presentations
,

25 0y Dr. Stevenson anc Or. Kennedy, witn the details -- ano I

I)\_,
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() 1 tnink perhaps in the interest of asking questions, it might-

2 be wise , Dave, to wait a minute or two until you hear thst

3 part, as I think there are some questions that are going to
4 come forward here.

5 Howard Levin has given a good nistory of tne SEP

Gcrogram. I shall not awell on tnis at any length at all. As

7 a member of the Senior Seismic Review Team, we are extremely
e

8 appreciative of the support effort provioed by the NRC staff

9 ano the Livermore staf f in getting this program under way.
.

10 Pernaps the most important thing I have to say

11 tooay centers around tnis item at the bottom of the first

12 page pertaining to the general philosophy and approach

13 pertaining to the review process. -

0 14 heeoless to say, it was with some effort that we

15 oecioed on wha t level to approach tnis particular

16 reevaluation. It is recognized by most of us, I think, th6t

17 witn tne earlier plants as tney were designed and

18 cons tructed , the criteria that were used were different than

19 wha t we use today. In some cases these criteria are less*

20 rigorous , and in some cases tney are more rigorous than
*

21 things that we might wish to use today.

n In the case of nuclear facilities, of course, we

23 realize tnat there are certain safety functions tnat just

24 have to work. On the other nano, tnat ocesn't mean that

25 these have to work in tne absence of inelastic behavior to a
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() Ilimiteo cegree, although in some cases there are some

2 systems that obviously nave to remain elastic from a design

3 point of view in the sense of insuring the kind of adequacy
4 that we would desire.
5 Thus, the attention was to the system in the sense

6 that we are looking at an entire system, hoping that we can

7 convince ourselves that it is able to achieve and maintain
'

8afterwards the safe shutdown condition.
i

9 Thus, in line with wha t Howard has said and what I
= |

10 we were struggling with, it should be apparent tnat this |

11 review is somewhat different than we might go at a new

12 licensing operation for a brand new plant today. We tried
' 13 to focus in on the pertinent items that w.e thought were
() 14 really of significance from the safety point of view.

15 This involves some assessment on a oroad range of
16 the sa fety issues.

17 From the very beginning we never did envision that
;

18 this was going to be one study based upon cemonstrating

19 compliance with specific criteria as reflected in tne.

20 s tanda rd review plan today or tne regulatcry guides. But ne
* 21 dic utilize the current licensing criteria with respect to

ZZthe level of design they dictate we used this as a baseline

23 from which to measure the relative safety margins, and the
24 key word nere is " relative."

25 By this I mean tnat we use this as a basis for
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() 1orawing our judgments. More tnan that, it gave us a

2 reflectf.on of the intent that we were af ter in looking at
3 this. Now, I am going to elaborate a little bit on these

4 statements that are here in writing, to get back to Dr.
5 Okrent's question.

6 I tnink you can see from what Howard has saio and

7 from wnat I have said nere briefly that to get started on
,

athis program was oifficult in the sense of oeciding to what
9 depth to carry out these stuoles. At first Nate ano I had

=

to envisioned that we would -- we worxed on tne 0098 occument f

11 that has been referreo to, giving some of the criteria that

12 we thougnt would be applicable with regard to an existing
13 f acility. We thought that it would be possicle, perhaps, to

|14 come in here and do a rather -- I won't call it quick but,

l

15 a rather rapid oversight review of the facility in sucn a I

16 manner as to look from a system point of view at the

17 important essential elements, draw some juogments, and go

18 from tnere.

19 As we got into tne process, there is a balance of-

20 information you have to have on wnicn to make these

*

21 assessments. It became obvious tnat to draw some of the

22 judgments that we wanted to make, it was necessary to go

231nto furtner detail, into looking at tne systems, analyzing
24 some of the systems and so on.

25 On the other hand, at tne other extreme, we want

O
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() Ito oe very forthrignt nere anc make it clear that we were

2 not out to recesign the-facility. This was not possiole anc
3 was not the intent, and would be impossible with the

4 manpower we hac, the economic ability ano so on.
5 So it is a middle ground here with regard to the
6 level of ef fort that shoula ce expendec. The Drescen 2

7 Plant was a learning experience in this particular sense, in
*

8 trying to delve into the depth that we should go, and

9 perhaps tnis is where the Senior Seismic Review Team played
-

.

10 the major role, in trying to set a base for tne level of

11 this investigation.

12 It centered around two things again, as Howard

13 said . One was the assessment of the integrity of the reactor
() 14 coolant pressure boundary, and an evaluation of essential

15 structure systems anc components to safely snut cown the

16 plant and to maintain the removal of resicual heat.
'

17 The review process I think Howard has covered. It

18 is one of "look see," digging into the documentation. I

19think it is fair to say that we uncovered, and Jonn.

20 Stevenson will address this a little oit, a lot ofa

' ~

21 documentation with regard to equipment and so on, which

n perhaps wasn't as obviously available as one might think,
23 and then making the anlalysis and studies -that one sees fit

24 to arrive at a Juagment.

25 The evaluation itself,_of course, is largely
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() 1 juogmental. It is one of -rying to be sure that you ha've

2 looked at representatisc systems, and by tnis inferring
3 perhaps what the othat systems were like, and raising tne

4 types of questions cnat will have to be aodressed in more

5cetail by the owners in the sense of getting into the plant

6 and looking at tnings and checking that tney do meet the

7 sams sorts of criteria.
-

8 So much for the first part. Now, I don't know if

9 there are any questions at tnis particular moment. There,

10 procaoly are. We can move ahead.

11 Witn regaro to the Dresden 2 evaluation, I will

12 just paraphrase this extremely briefly because you are going
13 to hear in detail from Bob Kennecy and John Stevenson. We

"

14 first had to make a decision on what the hazard was that we
15 wanteo to go ahead with the reevaluation in the case of

16 Dresoen 2. We were quite aware, of course, that tne

17 site-specific spectra studies were under way.

18 In order to move ahead, the decision was made to
'

19 use the 0.2 g zero period peak horizontal ground

20 acceleration as a norm against wnich to looK at tnings. It
a,

211s possible that the site-specific study will show that this

Z2ancnor point might be sligntly high, wh' 3, of course, an

23 additional margin if it turns out to be J: way..

24 Nonetneless, we ceciced on the oasis of our

25 initial look-see in this particular case to move witn tnat

"%
[V
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<-
1numoer to go anead because we had to have something to

2 operate against. We went in ano lookeo at the structures in
3 the sense of the as-constructed plant as mucn as we could

4 get at it. We made some analyses, found some things which

5 Boo Kennedy is going to tell you about.

6 We look at sucn things as, of course, the analysis
7 mocels that were used, the combinations of the loaoings, the

d

8 force and deformation patterns, and arrived at some

9 decisions aoout the structures..

10 Perhaps more importantly in some respects with

11 regard to problems that one might expect is that of the

12 equipment and distribution systems. It is a little harder to

13 ge t at. We both conducted a physical inspection of some of

O 14 the systems that we could see readily, used these to oraw

15 some conclusions in the sense of looking at representative

16 sampling of the resistance of these particular items, and

17 identified a number of things that have to ce looked at

isfurther. I will leave this to John Stevenson to describe to
"

19you in more detail.

20 Page 8 of tne writeup we reproduceo out of tne
.

21 NUREG report the general conclusions. The recommendation and

22 conclusion chapter is a long one in the report. This is the

a very last section of that particular cnapter. We pointed

24 out tha t witn regara to the structures ano structural

25 elements, in general we found them in our estimation

(O!
,-
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cm
(,). 3 adequate to resist this 0.2 g zero period grouno

2 acceleration control spectra base, with one or two possiale
3 exceptions. Boo is going to address this and these were

4 identified in the report.

5 We had some observations on the piping,

6 particular2y with regarc to the as-ouilt piping supports,

7 and some suggestions that should be followed there by the,

8 owner. Then in the mechanical and electrical equipment

9 fie10, we nad a numoer of items whicn we examined and tried,

10 to draw some judgments aoout the margins of resistance

11 against damage.

12 Some of these were predicated on items that are

13 lis te d there with dots, in tne sense of tTying to insure

14 tha t the equipment nas engineerea ancnorage, which means

15 that it isn't just tackec down out someccoy does study wnat

16 the overturning forces might be ano so forth, and really

17 designs tne anchorage; that there be additional

18 reconnaisance of the plant to identify and upgrade some of
' '

19 the things that have to be examined.
,

20 Then at the end we nave a statement about the
.

21 functional capacility of equipment. This is a harder thing
22 to get a handle on, something that nas to be taken into

23 account in terms of drawing an assessment as to the ability

24 of these tnings not only to resist it from a pnysical point
25 o f view , but can the equipment perform its function auring

k

I
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s 1

q,) 1and after the earthquake. To the extent that we could, we
'

'

2 tried to look at this from a judgmental point of view. '

3 I am going to stop here and let these two

4 gentlemen follow here and give you same of the precise

5 details, ano then I tnink at that particular point in time

6 it woulo be appropriate to ask some more oetailed

7 questions. I think there will de some.
-

8 OR. OKRENT: I have a general questions. In

9 arriving at conclusions tnat with certain reservations,o

10 0resden 2 would oe all right, is this something that

11 represents , tnen, a best estimate, 99 percent confioence on

12 your part? Where would you place your level of assurance in

13 making your statement about its capability?
(#\
\-'

14 DR. HALL: Well, it is certainly a best estimate,

15 to answer your first question, a best estimate in tne sense,

16 of being capable to go through the hazaro ano function

l'7 properly .

18 As far as putting an actual exceedance limit on

*
19 it, we did not look at it with that kind of a numoer counc

20 in mino. But I would say, frankly, tnat-in line with worx
.

21 that Nate and I have cone over the years in tnis particular

22 ca s e , I certainly think that on the assumption that

23 attention is given to the items that we have directed

24 attention to in tne report, tnat this thing shoulo come

25 close to being in line with -- let's use a number like a
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( 1mecian plus one sigma or something like this, in tnat

2 particular range. I don't think tnere is any question about
31t.

t'at isn't 99 percent, Dr. Okrent, but it has4 Now, h

5 got a hign level of assurance that I think we are okay, put

6 it that way. I know you woulo like to have a number, out we
,

7 oldn't quite look at it that way.
,

8 DR. OKRENT: I fino it important to know what

9 yardstick an aaviser or consultant is using in making a,

10 statement. I can rememoer once an ACRS consultant advising

11 us that a certain oesign basis on one of the Great Lakes was

12 o k a y , and I incioentally asked him what he had in mind. He

13 said the 100-year value. People in those-oays used to be
)

: 14 thinxing aoout million year values, to put it in

15 perspective, ano yet, witnout asking, one ooesn't know. So I
16 am just trying to get to that.

17 OR. HALL: Let me elacorate on this just one more

18 second , ano then I think Bob will probably ado to tnis, and
*

19 John. Howard alluded to the fact that we were looking here

20 more at a mean-centered type of thing witn regard to our
a

21 1o ok -s e e . On the other hand, as much as we could, I think

22 all of us were looking at the uncertainty picture ano

23 sensitivity, 'ano Howard alludeo to this, too, in tne sense

24 of -finoing tne basis, at least mentally,-for orawing some of'

25 these judgments.

O
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() 1 So again, it is elusive in the sense of putting
2 numbers on it, but I think we have been very, very conscious

3 in the examination of documents and in our analyses to look

4 at this matter of sensitivity; and Howare made some point of
5this. This is a large part of arriving at your juogmental
6 Dasis. It is a general statement.

1

7 Let's go on. I think mayce tnis will come into
o

8 focus when you see what is happening.

9 OR. OKRENT: If I can make two otner comments. Onee

10 is I think we all feel earthquakes are very imp 20bable in

11 the eastern United States. On the otner hano, it was only a
12 few years ago when we were talking about a construction

13 permit for a reactor, eitner somewhere in Oregon or

14 Washington, where people were talking about the design for

15 volcanic ash, eight inches or something, ano it seemed so
16 f a r-fe tched , I am sure. The applicant ano the staf f both

I'7 felt uncomfortacle.

18 MR. JACKSON: If you read tne affidavits of the

19 witnesses, which we have done, the comments, it reads like a*

20 work of fiction. But reading it now in ninosignt, it looks
*

~21 like it was a very gooo staf f review.

22 DR. OKRENT: Yes, inceeo. One otner thing. At

23 some point in tne relatively near future, it seems to me,

24 cefore tne eno of the SEP program, tne staff ought to ce
25 able to tell -itself ano the ACRS and the puolic wnat level

O.
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1 of safety it is seeking with regaro to tne seismic designs
2 of tne SEP plants and wny. I thin < you have to somehow

3 quantify it with a ban. I don't think you can wave your

4 hancs, myself. I tnink that will lead the whole thing into

5unsettlea situations, not only for me.

i
6 MR. KNIGHT: If I may, Dr. Okrent, I am Jim

7 Knignt. This discussion came up earlier. I certainly agree,
a

8 entirely. One of the things that we have to do and co a

9 better joo at is developing the tocls that allow us to take,

10 tnase next steps to get beyond the likelihood of the hazaro

11 ano go into the perf ormance of the equipment, the

12 performance of the structure so that we can come to a bottom

13 line .0
-

14 Tha't at tne moment strikes me, at least, as our
15 weakest point.

16 DR. OKRENT: I am afraio you are going to have

17 concluded the review and decicec wnat you need before you

18 know why, that's all.
*

19 DR. ZUDANS: Maybe the "wny" will crystallize at

- 20 tha t point.
.

21 OR. OKRENT: It may, but it may not have been the

22 "wny" on whicn they nave a defensible position.

23 DR. KENNEDY: My name is Bob Kennecy. I am one of

|24 the members of the Senior Seismic Review Team. I-want to
. I

25 give a brie f overview of the procecures tnat were useo to

13v

1
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() 1 reevaluate the seismic adequacies of the structures in the

2 systematic evaluation program.

3 Tnis review of the structures and of the equip-
4 ment -- I am going to concentrate on the str. .:ures -- was

5 conducted to enable the NRC staf f tc focus on critical areas
6 when they went oack to licensees to ask for more detailed

7 evaluations.
"

\
8 In other words, the level of work that we old on !

~

9 the Senior Seismic Review Team was what I woulo call a
.

10 scoping level of work, to define tne general seismic
.

11 acequacy of the structures and the equipment. It was not a

12 detailed evaluation of individual structures and equipment
.

13 bu t was more of a scoping type effort to.look for problem~

14 a r e a s .

15 The original seismic cesign criteria used on these

16 older plants was very much dif ferent than currently accepted

17 criteria. I think we are all aware of tnat. The real basic

18 question is whether plants designed to the seismic design

19 criteria tnat existed at the time tne plant was designed*
--

20in other words, criteria tnat existeo in the early 1960s,
21 generally -- whethe plant structures designed to tnat

22 criteria are seismically adequate based upon our current
23 knowledge.

24 Now, I am going to concentrate in my discussion on

25 Dresden 2 and 3 Decause tnat is tne facility tnat we have
,
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1 finisned the evaluation on. It is a Group I plant. We have
:

2 also looked at other Group I plants. I think tne general
3 conclusions I am going to give for Dresden 2 and 3 are

,

4 generally true for the Group I plants.

5 I am not prepared to really oiscuss the seismic.

! 6 adequacy of the Group II plants.
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b
1 "Dresden 2 anc 3 is a SWR Mark I. Basically this

2 is a plan view. It consists of two reactor ouildings tied

3 .ogetner anc tnen integrally tied into a mucn larger turoine

4 building. Now, this integral tie into the much larger

5 turoine ouilcing is an area that causec us some concern in

6 the original design of plants of this vintage, torsional

7 viarations and the effects of torsion due to these inner
.

8 ties of ouilcings was generally neglectec in the original
.

9 design.
,

10 So this was a,n area that we cid feel we nac to do

11 a considerable look at was the ef fect of tnree-dimensional
12 viorations due to torsion, cue to the inner ties between

- 13 buildings , because that was something that, at that vintage,
(s'~')

14 was typically not consicerec.

15 This is an elevation view. You see the reactor

16 culloing tied to the turbine ouilding anc one of tne

17 critical areas was this inner tie at the intersecticn of tne
18 operating floor of the turoine ouilding with the reactor

*

19 building, again because of forces at that inner tie tnat

20results from torsion cue to tne cifferent viorations of tne-

.

21 cif ferent bulloings being ignored in the original design.

22 This viewgraph simply compares tne cesign criteria

23 that was originally usec with the re-evaluation criteria

24 tnat we usec. Sasically, tne plant was cesignea for a 0.2G

25 Housner spectra. The re-evaluation list concucted for a.

--.

[ ')
(,'
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() 10.2G Reg Guice 1.50 spectra.

2 Now, the spectra associatec with Reg. Guice 1.60

3 tends to be, throughout most of the frequency range,
4 consicerably higher than the Housner spectra. Tne Housner

5 spectra was originally intended to be a median center

6 spectra. The , Reg. Guide spectra was intended to be a mecian

7 plus 1 standard deviation spectra.
'

8 Why was tnis cnosen? It was cnosen because at the
~

9 time we did the structural evaluation the site-specific
d

to spectra for this site were not yet cevelopeo, and it was the -

11 senior seismic review team's opinion tnat tne site-specific

12 spectra would be enveloped, conservatively enveloped, by
13 this spectra that we re-evaluated for.

.

14 So we think this is a source of conservatism in

15 the re-evaluation ano I think this afternoon the site
16 specific spectre will be talked about sc you can make your.
17 own juogments at that time,

is The next area of considerable cif ference, p1' ant

19 Dresden 2 and 3, in the original dynamic analy- s were*

20 analyzeo using mucn lower camping levels, typically, that,

'

21 are in the Reg Guides currently and even lower than what was

22 jucgec by the senior seismic review teams as proper damping

23 levels to be used in the re-evaluation program are given in

24 NUREG-0098 wnicn was originally ceveloped oy Drs. Newmar<

25 and Hall.

4
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.

1 Basically, this oriefly compares most of the

2 structure being concrete. In Dresden 2 and 3, 5 percent

3 damping was used in the original design anslyses. Reg Guide

4 would suggest 7 percent. The NUREG uses the 7 percent as a

5 lower cound damping estimate and a 10 percent value as sort

6 of a median damping level.

7 Throughout the review effort, tne senior seismic,

8 review team concentrated on using what were judged to be
.

9 meolan damping levels. So the work that we've done is baseo,

10 on the use of a 10 percent camping level for concrete as .

11 compared to the original design of 5 percent, plus the use

12 of a Reg Guide 1.60 spectra, as opposeo to the original
- 13 design Housner spectra. -

14 This gives a rough idea of the impact. Typically

15 you woulo compare a Housner .5 percent damp spectra with a

16 Reg Guide 1.603 percent spectra to be consistent with the

17 philosophy that the review team has used, or alternately a

18 Housner 2 percent damp spectra compared to a Reg. Guice 7
.

19 percent camp spectra.

* 20 I tnink you can see tnat generally the response
.

21 factor used in the review was somewnat higher tnan tne

Z2 response factor used in tne original design, out r.ot

Z3 excessively so.

24 The review - wanted to look at, in the original

25 oesign of plants in this vintage, tyoically they usec

7
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() 1 aosolute sum comoination of one horizontal ano one vertical
2 component of an eartnquake. Throughout tne review, we used

3 SRSS ccmbination of all three components.
4 Original design, the structures are held elastic.

5 Tnroughout the review, we dio allow a limiteo amount of

; 6 inelastic cehavior, jucgeo oy the seismic review team to be

7 acceptable levels for structures. In other words, if we
.

8 calculated or estimated small amounts of inelastic behavior,
.

9 consioered the structures to be acceptable. '
,

10 Basically, the levels of inelastic behavior that j
i11 we consider to be acceptacle througnout this review on '

12 structures was a level of 1.3, a ductility factor of 1.3,

13 inelastic aeformation 30 percent of tne e-lastic.
.

'

(
14 We were very concerned about the effect of torsion I

15 wnich was ignored in tne original cesign. We also wanted to

16 be sure that for the re-evaluation of tne equipment that we

17 used a floor spectra approach, or an instructure spectra

18 approach for all instructure spectra that were calculated

* 19 from the dynamic characteristics of the structure, where in

20 the original design, what was typically used fer most of.

s

21 this -- and this is typical for most of these SEC plants of
Z2the group one level -- is they used an amplifiec ground
23 response spectra. They simply scaled the ground response

24 spectra up to the acceleration of the floor level.

25 They dion't change tne fregrancy characteristics

(v)
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.

,,

k- 1 of the ground response factor. Or, in some cases, they used

2 floor spectra from other plants.

3 Now, as I said, it was a scoping type evaluation.

4 The procedure that was used is the following.

5 First of all, using models of relatively simple

6 structural mocels, but that incluced the ef fects of torsion,

7 included what we judged to oe the important dynamic,

8 characteristics of the structure, using these models we cic
.

9 a re-anaysis of the basic lateral load carrying systems.; ,

10 In the re+ analysis, we used the criteria I earlier

11 showed. We then compared the peak forces, snears and

12 moments from the re-analysis at various levels throughout

13 the system with those that were originally used in the-

14 design , in the original seismic cesign.
15 If the forces and moments that we got from our

i 16 re-analysis were less than those used in the original

17 design, we judged those structures to be adequate, i.e., we

18 dic not go back in and look at the details o,f the original
'

19 design, as long as we hac lower forces than were originally
. 20useo.

.

21 Secondly, if the forces that we calculatea

22 exceeded the original design forces oy less than a factor of

23 1.25, we judged tne structures to ce adequate. Now, the.
|

24 choice of the 1.25 numcer is cased upon this cuctility
.

25 factor of 1.3.
|

|

|
I
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'

/~(,) 1 If those forces and moments did not exceed the
2 original design forces oy more tnan 1.25 -- and tnis is in

3 the report -- we can justify that tne ductility factor woulc
1

4 have had to have Deen less than 1.3. Now, in fact, that is

5a fairly conservative scooing type approach because it

6 ignores the possibility that there was reserve capacity in
7 the original design.

,

8 But it does acmit to some possibility of inelastic
.

9 behavior if the forces were over the original design,
d

10 Now, any places where the forces exceeoed tne

11 original cesign forces by more than 1.25, we did go back and

12 do a careful look at the design of the structures. We went

13 back and we judged whether these structur-es, by looking at~

O 14 tnem carefully, had sufficient capacity to take those forces
15 witn a ductility factor of 1.13 or less.

16 DR. ZUDANS: Coulo I ask a quick question?

17 DR. KENNEDY: Of course.

18 DR. ZUDANS: If the forces or moments exceedea, or
' 19 didn ' t exceed 1.25, you concluced there was some inelastic.

20 de forma tion , therefore, you didn't worry acout --.

s

21 DR. KENNEDY: That there coulo have been some. We

22 d o n ' t conclude there was, but that there could have been.

23 DR. ZUDANS: Wouldn't you have to have looked at

24 One motions , displacement, the relative possibility of
2Sinterference?

]
|
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i 1 DR. KENNEDY: We did look at that. Anyplace where

2 we did nave any possioility of inelastic behavior, we did,

31ook at the relative displacement. Now, we're talking of

4 very smally, inelastic behavior when we are talking

5ductilitiles of 1.3.

6 DR. ZUDANS: All right.

| 7 DR. KENNEDY: So we did do limited stress analysis,

j 8 re-analysis in those cases where we nad critical elements in
,

9 unich tne load ratio exceecea this 1.25 factor. Then we,

10 generateo also floor spectra, as I indicated, for tne use in

11 tne evaluation of equipment.

12 This is a representative plot. There's lots of

13 such plots , but it's representative. It'shows the
-

14 overturning moments at various levels in these ouildings

15 from the north-south excitation. What's called JAB was the

16 original design values as calculated by the John Blume

17 organization.

18 The other values are calculated using the damping

19 levels I already talked about anc for .2G Reg Guide spectra.
20 The otner thing to point out here is in tne-

.

2ioriginal design analyses, some very conservative analytical
22 approaches were used. Tne way tne modes were supraimposed,

23 the way the displacement ef fects were accountec for,. lec to

24 some f airly nign calculatec overturning moments ano shears

25as opposed to what you woula get from-dynamic. analysis.

()>

.
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) 1 So tnat, in tnis particular area, and this was

2 representative of a lot of cases, the forces that we

3 calculated in members actually were less than were useo in

4 the original design.

5 DR. ZUDANS: This was tne stick mocel reactor?

6 DR. KENNEDY: Typically stick mocels, yes, but

7 tnat included the effects of torsion.
.

8 DR. ZUDANS: All right.
.

9 OR. KENNEDY: aut in certain others, and in tne
.

10 east-wes t component -- and tnis was primarily cue to torsion

111n certain areas we got higher forces and moments than were

12 useo in the original design.

13 The only area of tne reactor building that we nad,

14 -- reactor building, turoine builcing -- that we hac what we

15 consicerec potentially significant problems, was at tnis

16 in tertie . Ana so we cia have to go back anc co a careful

17 re-evaluation of tne intertie oetween the two buildings.

18 And we found in the careful re-evaluation tnat we basically
*

19 -- the intertie is acequate. It is nighly stressec. It is

20 stressed close to ultimate, out that it ignores a potential.

.

21 inelastic capability of tnis intertie. Anc that high stress

221s due to the fact that the torsional effects were not
.

23 consicerec in tne original design.

24 But we judgec tnat intertie to oe acecuate. It is
~

25 within structural capacity.

(~) -

\,s'
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fs

(_) 1 DR. ZUDANS: Wouldn't tnis also De suojecteo to

2 shears not necessarily just from proportion, but from the

3 fact they have excitation that could be lagging?
4 DR. KENNEDY: Right.

5 The shear effects were considerec in the original

6 cesign. The relative snear eff:.ts were considerec. It was

7 only tne aoditional effects due to torsion that were not
,

8 considereo in the original design.
.

9 DR. ZUDANS: What would happen if that wall orake?,

10 DR. KENNEDY: If that intertie broke?

11 DR. ZUDANS: Right.

12 DR. KENNEDY: I don't think that would be a major

13 critical problem. -

14 DR. ZUDANS: (Inaudiole) for the wnole tning, or -

15 no?

16 DR. KENNEDY: The structure is intertieo at the
!

17 base at this location as well, yes. Yes.

18 I don't think it would be -- I don't judge -- in
*

19 our opinion, that intertie will not break. We judge it to

.20 de acequate, tnat. --

.

21 DR. ZUDANS: It would be limitec?

22 DR. KENNEDY: It would ce very limitec. It
,

23 woulon' t nave any impact, in my opinion, on the reactor ~

24 bulloing It coulo have some cetrimental 1.mpact on the

25 turoine ouilcing ano on any pipes, et cetera, tnat join

-
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,,
' ,) 1between the two buildings. Sure.(

2 Now, I want to snow Driefly -- and Jonn Stevenson

3 will go into a lot more cetail on tnis -- I want to show

4 briefly the floor spectra that we Gbtained out of this

5re-evaluation. This is the east-west spectra. This~is nigh

6 up within tne reactor building where we would expect to have

7 some of the greater differences.
.

8 This upper limit spectra here is an envelope
.

9 spectra that includes the ef fect of torsion. It should ce
-

10 compa red witn tnis spectra that woulo have oeen typically

11 used for eculpment and design and amplified Housner ground

12 spectra , and tnroughout most of the frequency range, the

13 ficar spectra that was provioed to Dr. Stevenson for the

C) 14 review of equipment was significantly higner than tne%-

15 original design spectra.

16 This was one of the reasons wny we say there were

17 possible places where equipment coes have to be re-evaluated

18 anc certain things done on equipment, is that the motions
* 19 trans ferred to the equipment generally 're quite a bit

20 higher tnan was consicereo in tne original design.,

.

21 Our conclusions are that the reactor ouilding and
22 the turbine buildings are -- tne structures are adequate.

,

- 23 There mre no places tnat we founc where the inelasticity

24 exceecs wnat we judge to be allowaole, your ductility factor
3 of 1.3.

('\
(_)
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1 In general, tne structure behaves elastic. There

2 may oe certain regions where it does r ,t. The cry well, tne

3 structure is acequate. The new seismic loads are quite a

4 bit higher than the origit al loads, but the seismic stresses

5 -- we dia go back and check seismic stresses througn the

6 arywell. The seismic stresses are low, below about 1200 PSI
'

7 in the concrete elements.
*

8 The suppression chamber, we jucged, the seismic
.

9 review team judged, that it coula not fully check the
.

10 seismic acequacy of the compression enamber. The reason is

11 that we are aware there are a lot of other new hycrocynamic

12 loads that the suppression chamber ';as to take concurrent

13 with seismic. -

''' 14 Tnose loacs are ceing carefully re-evaluated right
15 now oy the licensee. We did not have tnose loacs. We could

16 not calculate the combined ef fect of tne new hydrocynamic

17 loads with the seismic loads.
18 Seismic by itself -- our judgment is that the

'

19 suppression chamber is certainly acequate, but we found the

20 seismic loads on tne suppression chamoer to be small,

.

21 comparea with the new hydrodyamic loaas.

22 Our recommendations are that in the re-evalution
s

23 of the suppression enamoer, higher seismic loads snould be

24 useo tnan the original cesign loaas, anc we nave mace

25 recommendations as to wnat level should ce usec anc that

,0
N)
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1those loaos have to ce combinec with the nycrodynamic loads.
2 But seismic by itself, the suppression chamber is

3 de finitely adequate. We also checkec the vent stack. We

4 again found that the new seismic loads were significantly

5 higner than tne original aesign loacs, but again that the
6 seismic stresses were very low, on the oraer of 850 PSI and

o-
7 lower,

a

8 DR. ZUDANS: And the suppression, do ycu not
.

9 contracict yourself? You say, cetails of tcrus bracing,

10 system were not available?

11 DR. KENNEDY: Okay. What that says is that we

12 looked at tne torso Oracing system. We did not have

13 available to us whether they are -- they are casically tie
' 14 r o d s , the bracing system. Whether tie rods had upset

15 threads or not.

16 Now, if they have upset threacs -- and we mace

17 this recommendation in the report -- if they have upset

18 threacs, we've judgea tne tie rocs to be totally acequate --
19 1.e . , the auctility is less than the 1.3.

* 20 If they co not nave upset threads, tnen ne
4

21 consider that the bracing is an area that needs a careful

.

121ook at impossiale replacement.

23 DR. ZUDANS: You knew where the oracings were

2410ca ted prior to the --

25 DR. KENNEDY: Oh, yes. The only question we nad

(m
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O 1was wnether they were upset tnreads or not, and it is my
a

2 understanoing that they are upset threaos.

3 MR. LEVIN: Well, Commonwealth Edison has,

4 suosequent to the time that Dr. Kennedy did his evaluation,

| 5 provided a detailed report on that wnicn is being reviewed.

6 So today I conclude that, overall, it is a ductile system.
7 DR. ZUDANS: You have the information on bracing?,

8 DR. KENNEDY: We have the bracing sizes, et cetera.

9 DR. ZUDANS: You nave the oetails of tne details?,

! 10 DR. KENNEDY: Yes.

11 DR. ZUDANS: Thank you.

12 DR. KENNEDY: Tnen we were not able to get in

13 there and look. -4

14 DR. ZUDANS: Okay. Thank you.

15

16

17

18

a

19

.

20*
; a

21

22
3

3

23

24;
.

25

.
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1

(~~O/ACRS i DR. TRIFUNAC: I have a question. The original
6i / 30 2;

j design for the concrete ducts damping is, as I unders tand , 5

Babineau/ 3|
Burrell

.
percent?

4|;

* Tape 5 MR. KENNEDY: Yes.

Page 1 , 3j DR. TRIFUNAC: And you used what?

3 6
1 MR. KENNEDY: Ten percent in the reevaluation.

,

*, E f
n 7I

f
~

DR. TRIFUNAC: Now there was no substructure --. ,
N

I5 8" all of this is damping in the building?,

d 9*
i MR. KENNEDY: Yes, this is basically a rock site atg

E 10
!E Dresden 2 and 3.
'=

E 11
j DR. TRIFUNAC: Now if you were -- -- to proceed

d 12
$ .

with your original 5 percent, how would so,me of your present

() 5 13 !
E

'

-- -- and statements just now a few minutes ago go through?

E 14
y Would they be changed, would they be similar, or --'

_

f 15
$ I MR. KENNEDY: Well, we also looked at the buildings

|
-

$.T
16

; with 7 percent damping. We did not look at them with 5 percent

N 17
@ damping. We did also look at the structures with 7 percent i

.
.-

E 18
|g damping. There would have been quite a few more elements that i

4 s , ,

. - 19 l
y |

would not have passed our scoping analysis; i.e., the forces, j

! 20 l
the recalculated forces would have exceeded the original design

', i

21 >

forces by more than 1.25 in quite a few elements, and we would |
-

22 -| t

have had to go back and do a detailed evaluation of a lot more ;
,

23 !

elements. j

(~ 24 I
(_T/ DR. TRIFUNAC: For 7 percent? |,,,

f i

25 :
MR. KENNEDY: For 7 percent. j

|-.
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j. !
D7..TRIFUNAC: Okay. So if you were to work with

| 5 percent, I suppose that this would apply even more?

3I
| MR. KENNEDY: Yes, but that is for a Reg Guide 1.60

4
spectra, and if you change the spectra then'I think you would

5|m

y i need to be careful about that statement, in other words.

N 6'
1 Yes?,

i! !'

7| MR. LEVIN: Dr. Trifunac, I think, just to make it!.
i a

5 8
,] |

more quantified, I think if you go from 7 percent to 10 percent,

d 9!
i in the frequency range of this building it is approximately" *

i .5 10
5 a 20 percent change in load, 18 to 20 percent, so that is to,

j 11 | give you a feeling for how the loads might change just due to
2

'd 12 '* the damping.

O a i3:
~

E
,

DR. TRIFUNAC: Now is somebody somewhere along the

A 14
$ line going to get to the physics of how good is that 10 percent?
=
r 15'

g So far, as we always hear, Reg Guide says so much, 5, 7,

]. 16;

g whatever.

H 17
@ Is somebody going to present a physical basis for

,
-

,

G 18
that job?= -

E 19
*

* Can it be defended? Can you ccmment on it rightA |
,

20 i i

! nnuo 1
!

= . ;..
!.e
IMR. LEVIN: Dr. Stechenson will comment on it durine

}
22 '

!
his presentation. j

,

23
DR. TRIFUNAC: Okay. j

24 ;

C,)s MR. KENNEDY: I could comment also, but I will bow

25
and let John comment because he has some detailed data. | l;

s

!
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1 !
3 But the same seismic review team spent a lot of{}>

j time discussing damping levels, and I think we are all of the

3|
opinion that the difference of damping levels can be justifiedi

4
- by test data.
I

3. . 5{
e

-

I think that the discussion --

G 6'
1 | DR. TRIFUNAC: By which?

E 7i
*

! MR. KENNEDY: By test data that we are aware of.:.
n
3 8'"

I think the discussion would take a fair amount of, a
n 9

*
g time here. But we could get together and discuss that.

E 10 |
5 i MR. THOMPSON: If you had to substantially revise
-

2 11

$ | the probable seismic intensity of any of these sites and follow --
d 12 !
$ are we keeping alert to advances in knowledge about this?;

I ') E 13 !"'
5

'

MR. KENNEDY: I shculd probably --
z
= 14 ,

$ | MR. LEVIN: Could you repeat the question?
-

2 15 :
4 c1R . KENNEDY: The basic question is: for any of thesey

.] 16 |
2 j sites has the -- I guess my interpretation of the question: >

h' 17
@ for any of these sites have we judged that the peak ground;,

E 18 I
3 | acceleration would have to be higher than the original design ,

I 19 ' I*
*

A basis? Is that what --,

20 |
MR. THOMPSON: All right.

21 | |
'

MR. KENNEDY: Doesthatrestateoneofyourquestions?|
22 1 |

'

MR. THOMPSON: Yes. I

23 |
There hasn't been much emphasis on how one is keeping i

I

() track of' advancing knowledge about the techtronics of these-

25 1
!'

areas. Is that going to be covered somewhere?
.

.

1
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j MR. LEVIN: It will be covered this afternoon
A 2 I

in the A-40 presentation. 'To'~ answer your qu stion briefly, there

3
! are sites .where it has increased over the FSAR values.

4
. DR. OKRENT: If I could put these last two questions
Ie 5

5 ! in a different context. If any of the reactors excluding
'

8 6* San Onofre were in the state that San Onofre is located and you

E 7*

{ had Governor Brown as the governor and so forth, would you,

I 8!
,", use the same assumptions in the reevaluation that you are,

,

5 9:
* g using?

E 10 |E '4R . KENNEDY: That would be my recommendation, yes.

E 11|
j ' DR. OKRENT: Now are these the same that are used

d 12
j at Diablo Canyon?

, O i is

~

q E SPEAKER: No.
;

! 14 !
$ i DR. OKRENT: Then I would like to know at some pointi

! 15 !
i j |

how you decide when to use this set of assumptions and how

'
J 16
; you decide to use those that you used at Diablo Canyon. Youi

y 17 '
g; don ' t have to tell me now, but again that is part of my

,

E 18
r ! interest in understanding the basis by which the staff will i

E 19 i*
*

*
A decide if something is okay or not. '

20 |
I am only trying to understand the rationale, as

*
21

I say, before your role is up.
0'

,

22j i
If you want to elaborate -- ;

23
MR. ADN!S: My name is Dennis Adams. I was just ,

24d
'

j going to answer vour cuestion. No, they are not the same

25 }I'
assumptions.

i
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l
.

1
'

/~~*) ! DR. OKRENT: I knew what you were going to say.
U

2
(Laughter.)

3i
! MR. STEPHENSON: My name is John Stephenson. I am

4I
! a senior consultant and vice president, Woodward-Clyde
i

e 5
j Consultants, Cleveland, Ohio,

d 6'
My presentation will cover basically the evaluation*

" '
.

u 7
! ! by the senior seismic review team and the analyses done in the,

n *

_E 8:
area of mechanical and electrical equipment qualification and1 '

. u
d 9!,

g | quantification specifically for Dresden.

E 10 ; .

We attempted first of all to identify that equipmentE i

_

$ 11|
2

which would be considered the thought, or maybe a little

d 12 |
$ dif ferent thdn what you were handed, but they are all in there.

;

/'T , -

- (') E 13 i
E The attempt was to identify the equipment, first of

,

i $ 14 !
$ i all, as to whether it was active or passive because we would ||

l
5 15 |

use different criteria for evaluating potentially active !y ,

.
! '*

$ 16 | components and also to identify those items which would be !

R 17
$ considered flexible versus rigid,. ;e
5 18 '

Flexible for this plant would be components which ;- '

i
< p

19-.

A have fundamental frequencies typically below about 20 hertz,3

20 |
meaning that they would have some response. And the fundamental ,

. .

21 i i

frequencies or the buildings of the Dresden ccmplex are |
22 |

between 5 and 6 hertz, so this is-about 3, a ratio of 3 was ;
,

23
considered that had flexibility. !

;

(''x 24 |(-) The first item then was.to identify those components ,

25 {
which we considered based on our experience, and this is the ;

i
*

i
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1 i
! experience of the seismic review team, senior seismic review

2 i
team, might be of concern. They would tend to be the lower

3,
i bound problem areas. There are literally hundreds of components

4I
in any nuclear station -- electrical equipment, mechanical

e 5
j equipment -- that could and in a normal design procedure would

;

3 6* be evaluated, but to make this problem trakable, we tried to
9

7 i
n

e

{ { select those components which in our experience would tend to be,

j.3 8 |
a lower bound capability, assuming that if we evaluate these'

,

d 9,
*

i components and they turn out to be correct then, or if not, then
,

E 10 i
E i that gives us some information about those components which we

5 11
j would assume are of a higher capability.

'i 12 '
$ The five that we selected as a result of our '

(~N, - 13 ;'i

' ~ '
5 walkthrough are shown here in this table -- the control rod

'

5 14 i
$ i drive mechanisms, the shutdown heat exchanger, isolation
-

2 15 |
g | condenser, overoperated valves, and the battery rack. And

J 16 i
G we have on the righthand column the reasons why we as the

$ 17 .

y senior seismic review team during our walkthrough selected these,

5 18

5 five items for more detailed review.
*

I 19*
A In addition to this column, which was'done by thes

20 !
| senior seismic review team, we asked the applicant -- the

'
21

licensee in this case, to supply us the analysis and design-

22 i |
documentation on a number of generic items. ,

23
We specifically asked for a horizontal pump, and the

() .one that we got was a high pressure coolant injection. We asked

25 !

i for a vertical pump. These are both examples of active i

|1
; e
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1 .

Q i components which have an importance to safety. Liquid ~ control
b 2 i

i tank, this is an example of a column-supported tank which are
i

3i
usually of concern if there is going to be a sizing problem.!

4
! We also looked,' obviously, at the more critical
1

m 5i
j. i items, reactor vessel and core supports, recire pump. We then |

N 6
i looked at piping systems. These were done for the recirc

'

,

E 7 i*

f system, the low pressure core injection system, and there was ae ,
N

I 8!
.", typical small diameter pipe run made which is called the,

5 9
*

g Quad Cities Typical Pipe Run Test Problem Number 1. And we did
;

E 10 ii

' ~

z a detailed reevaluation of that item.
,

"A 11 *
$ | In addition then, we looked at these other items

d 12 I

O a$
in the electrical area -- specifically, the motor control.

n.
S centers 250, the de and the ac. And the reason for the change

A 14 i
$ is one was made by one manufacturer and the other by a second,

! 15 |
g j so that the seismic qualifications may or may not have been the

16 |'

$ same. Switch gear, transformers, control room panels,

d 17 *

E ,
and electrical cable raceways..

E 18I
= ! We tried to identify those items which are in general !
( 19

!
~

'

' !

$ generically are of importance, of some critical concern with'

20 !
: regard to seismic design.

*
21

DR. OKRENT: Excuse me. Before you go on, twog
22 !

questions. I have heard Jesse Ebersole raise the question ;,

23 !

with regard to the valves which is'different, a little bit, if |
;

24 i

(O |) I understand it correctly, than what you have put. If a valve'

25 |
has to act, to do.something arter the earthquake or during the ;

_

-t,

1
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i

;"'T ! earthquake and if it could be subj ected to ' distortion, sometimes
'' 2i

there are close clearances involved and I am not sure whether
3i

; his concern is picked up in your item 4.
I

4| MR. STEPHENSON: It is to the extent that we consider
i

5ie

.} { a motor operated valve as an active component. As an active

3 6
component we require it to meet a criteria of more severity.h ;

*
E 7
! DR. OKRENT : Now you talk about the piping, and hes
n
E 8,

." is concerned about whether the valve itself will be able to!
.

5 9
*

i perform its function. And I am not sure those are the same

$ 10 '
,

,

_3
questions.

G

$ 11 | MR. STEPHENSON: Okay. On Dresden there was no tests

i 12 '
$ of motor operated valves as such. There have been tests of

\
*

"

u) 13 ' similar valves used on Dresden 2, and specifically in Ginna
-

5

A 14

_E they were tested. Similar valves. Not the same obviously.

E 15 i
y | Similar manufactured type.

J 16 |
2 | It was found that they did operate under the seismic

i

n 17j input equivalent to Dresden, but we did not address it;,

$ 18 '
3 specifically in this case, no.

,

I 19 '
'

A | DR. OKRENT : Well, then a more general framing of !
I

20 | !

the same question: obviously certain valves have to function
'

21 i
if you want decay heat removal to work. Would you say thati

i
22 I

{ your selection of components is suf ficiently extensive that one j

23 |
could be assured that decay heat removal would work in a sense j

k'_/ 24]~T
that everything that needs to move or in order for these systems | i'

25 i |

to runction will be able to -- whether it is electrical or ,

I..
! 1
-

i
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I:
r-9 i mechanical or so forth --
's ) i'' 2|

MR. STEPHENSON: The answer is no.

3
DR. OKRENT: Okay.

4!
: MR. STEPHENSON: We selected what we thought were
I

e 5
ij those components which we identified as having perhaps the

3 6'
1 highest seismic fragility. We did not attempt to identify them,

e

n 7*

{ |
on a system by system basis.,

3 8)[ DR. TRIFUNAC : Not by some main functions but to --
; ,

E 9
* g MR. STEPHENSON: Not by function, but mainly by

E 10
2 concern that the type of support that -- our experience has been.

5
$ 11 | that, for example, th'at our column-supported tanks give us
i 12 !
E problems in seismic design. In many cases vertical pumps give,

O E 13 |
"' 5 ; us problems because of the long unsupported intake structure.

A 14 i
y So we tended to select -- also tanks in general

2 15
give us problems today.y i

J 16
2 Yes?
N' 17j MR. LEVIN: Doctor, I would like to ask one other

,

5 18 '

|~
i thing, is that an important element of this evaluation that-

*
E 19 i

*
A ,' you haven't heard about today, and-that is the report that the j

20 i !
'

senior seismic review team and some of cur other consultants f-
'I* 21 i

1 write will be used later for an integrated assessment of these |
22 '

j p lants , at which time systems types will be involved. ;

I !23

f As an example, in the example you gave, decay heat |
24 I |

,) j removal, considerations such as manually operated valves and |
t

25 1'

things like that are alternatives in addition to using nonsafety
i. !

>

l
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'

1
0 systems.,

'' 2
So those kind of things will be integrated in with

3
i these conclusions to reach a more integrated conclusion. That

4
. is sometime off in the program, but nevertheless it is planned.
!

5,=

y
,

MR. STEPHENSON: The next item then was to identify

3 6
i

,

the actual acceptance criteria or behavior criteria that would
E !.

7in
*

be used to evaluate the components that we had selected. And'
,

cn
3 8'
." this is the criteria that is used..

d 9
' g This is a comparison then between the original

E 10 .

E criteria that was used on Dresden 2 and the new criteria. The
2 11 ,

j | important thing to recognize, the original analysis was generally
6 12 !
$ based on a .lg or what we would call now an ODE input. And,

.

(') h 13 |
E the current criteria is related to a .2g SSE input.
5 14
$ | We identify then what we would consider as
-

2 15
y acceptance criteria. These are the same acceptance criteria,

J 16
g that would be used on a plant being licensed today. They are

d 17
,

-

basically the criteria of the ASME code as applicable.5
G 18 ,

i Finally, then I want to give a rundown of what weg
*

I 19 **
A found in doing the evaluation. The first thing we did is we

20
looked at the calculations _that had been performed originally

*
21 '

q by the vendor or by the architect engineer. We supplemented

22 )
those calculations where we thought it was needed. In many

23
cases dynamic analysis was not performed. The frequency |

() characteristics of the systems were not performed. .G levels
'

25 '

t

4 for design were-picked on a -- well, the enly way to describe itj i
; u,

a i
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1

). '! is somewhat obscure basis. It wasn't obvious then to how the
'

2 i
j G levels were selected. And the only way we could determine

3;
what they should be was to do some dynamic analysis.

4!
So we did do limited dynamic analysis of the

;

5|i e
j | components we evaluated. We looked at the original calculations

3 6* and we performed supplemental analysis in those areas where we'

g.
7,n

! did not feel that the original calculations were sufficient., .

n
2 8

] And the result of these -- these were simple. We did not spend-
,

d 9: ,

g in any case more than about three or four engineering mandays'

;

E 10 '
i of effort. Where it was beyond that we simply put in a report,

-

G 11

$ f that a reevaluation was required. We only did that level of
'

d 12 '
$ effort that would take in the neighborhood,of about one man --,

() ! 13 |
E

.

four to five mandays, one manweek.
S 14

! $ And these are the conclusions we reached on the
_ ,

2 154

; y evaluation of the equipment. Control rod drive units and,

I T 16'

3 | associated hydraulic tubing, design adequacy of the tubing and

f 17
its support system to .2g SSE seismic event should be. 5 ;

- -

E 18
demonstrated by analysis. There is no analysis in existence of- i

* G
19n -

A the tubing itself. There is a seismic test of the control'

20 i
units where they were tested on a chafe table. But the attached,

.

21

h tubing and the support'of the tubing at the present time there
;

22
3

; is not an analysis, and in our review of the svstem it looked i

! 23 |
relatively 1cw frequency. And we simply don't know at this ;4 ,

() time whether:or not.the tubing as it is presently designed would

25 | are therefore recommending that in j|i tr (e the . 2g earthquake . We
'

t
'

I
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!12 1 this case it be reevaluated' by the licensee.
fx

\) 2: We evaluated the shutdown heat exchanger and found%

|

3I it to be adequate.

4 We evaluated the isolation condenser. Primarily again

I
g 5| the support systems and the areas of high stress and found it
9

3 6: to be adequate.

R ,

$ 7| Motor-operated valves, we get back: generic*

e ;
j 8' analysis shows motor-operated valves on lines 4 inches should be

d-

d 9' performed -- less than 4 inches should be performed to show
Y*

@ 10 i rasulting stresses are less than 10 percent of Condition B.
E

] 11 This is the ASME code limit for the Condition B or what we used
3 i

y 12 ' as the active limit for analysis.
=

(~-) h 13 I Otherwise, stresses induced by valve eccentricity
~

=

| 14 ' should be introduced into piping analysis to verify design

$ ;

2 15 i adequacy or provide a procedure whereby all motor-operated
E ;
_

y 16 ! valves less than 4 inches be externally supported.
x

d 17 So we make some recommendations. This does not,

N !b
E 18 however, address the specific problem that you have had. We
:
-

? 19 ; do address that, however, on scme of the later plants where we'

* 5
20 i do have test results. And we have used the test results we

' 21 have gotten from the later ' plants to satisfy ourselves on
;

22 1 Dresden that it is not a generic problem as such.
1

23 DR. OKRENT: Did you look at the dc power system

24 sort of in its entirety as part of your --g-
V

25 ] MR. STEPHENSON: We looked at the de motor control i

:| - i
;

l |
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.

1!
s ! centers. We looked at the battery racks. And that is it.'

2I-

They are two of the components that we thought to be the!

3
, limiting cases. We again did not attempt to evaluate on a
i

4;
systems-by-systems basis.

I
5'ej But we tried to identify those components which we

3 6*
considered to be the weak ones .

E 7
' *

~

! MR. ZUDANS: Jim, on item 4, what is the implication?o -

nj 8 .

You looked only at motor-operated --. ,

a
d 9

' i MR. STEPHENSON: No, what we are saying is that there
E 10 i
E were some calculations that had been done by the architect

,

G 11 i
| $ | enginee- on Dresden which indicated the stresses were relatively

4 12 ' ~

-

$ low in pipe sizes 6 inches and above, and yet there were no.

rg - t

(_) E 13 :
'

E
'

calculations that showed they were -- there were no calculations
$ 14
$ on 4 inches and below. My personal experience has been that
-

,

E 15
y i four piping systems 4 inches in diameter or less that you had
: 16
) better externally support motor-operated valves, or you are

h' 17j going to run into stress problems.g
5 18 '
E | It is just a personal experience, and we said either

*
I 190
A use them in the calculations or externally support them. We

,

20 |
! are not satisfied with the way they are now placed.

i*

21| MR. ZUDANS: And for 4 or larger the analysis either |
4

22 ) was done or your experience said that you don't need supports?

23 j
MR. STEPHENSON: That is correct. And they did do j

i 24 i i,

s_) scme analysis for the larger pipes. Interestingly enough, they-

i 25 -

1

| did not select any of the smaller-piping when they made the
, ,

| N
'
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l
1

7^3 evaluation.:

~# 2|
| We looked at the reactor vessel. We did not look at

3|
the recirc pump. There simply were not available any detailed!

4!
i calculations. And we decided that that was a job beyond the

e 5
j : one-week type of scoping.

8 6* Also, the material that we had in the reactor vessel
g

7
.

n

{ | and internal shroud support indicated it was probably good up4
#

I 8

]_ to about .6g, which in our opinion is near marginal, and that.

d 9
P i there is some detailed degree evaluation should be done there

E 10 i
E as well.
_

2 11

$ We go on then with the other items we looked at,
,

'i 12 :
$ piping. We looked at the research system, , low pressure core,

(- ) 5 13
E injection system in a small diameter typical pipe run, example

A 14
0 . 1.
e 1

2 15
And the only problem we had really is there were someg ;

J 16
; assumptions made as to what the fundamental frequency of the

h' 17
@t -

piping systems were and those would have to be demonstrated,

E 18

3 or alternatively, there may be some overstress in the pipe
|* 8

1 E
supports.a ,

2C !
The piping itself seems to be okay, but there may be

* 21 i
)

scme problems with pipe support ove: ress.

22]
'

These are detailed in the report.

23 I

This is again a repeat of what was said earlier.- '

24
C)N The support or anchorage of electrical equipment, including.

3 ,

i
25 f '

o
i

1

control panels, instrument racks, switch gear, trans:ormers,,

i,

f
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|
1'' motor control centers, et cetera, do not appear in general to,

2-

have been engineered. Positive anchorage of such components

3
appears to have been decided in the field without any specified

4
I material, design, rabrication, or inspection requirements.

5I '

e

y Supports or anchorage -for electrical components should undergo

G 6* a general engineering review to assure design adequacy.

E 7i
*

! But basically what has happened, I think, in this
{-,

5 8!
'l Vintage plant anyway, that the decision as to how these. ,

: 9
i electrical components will be supported was left to whoever'

E 10 l
i installed them. And you see combinations of bolts, plug welds,;
_ .

2 11 i
j | tac welds, and every other combination of that type. It is to-

-ij 12 ;i me fairly obvious that, unlike mechanical , components, at least
.

= 13 i(,'
3

'

the high safety class components, the decision as to how they

$ 14
4

.
'

$ were to be supported was not made in an engineering office.

2 15
y i They were made by field installers.
*

16
h Now that doesn't necessarily mean that they are not

d 17
@ adequate. It just means that there is no real significant

t -

E 18
proof that they are adequate. I

'-

s G
19-

*
A We did have, there were some tests on instrumentation

,

20 |
'

and control panels not used on Dresden but of the similar

21 I
*

; components used in Dresden, based on, it happened to be Quad j
a

-

22 j j
Cities, a sister plant. There were'some changes made to the '

,

, ,

23 1

instrumentation recommended. We have not as yet determined -| ;
i '

b) '. that those changes were in fact implemented.
! 1x-

25 i i~ l

! -So we are saying that a check should be made l
1

i t

.
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i l
1' ;

(^j that these changes of instrumentation based on the shake tablai

\# 2i
j test of comparable equipment should be implemented.

3!
I The same is true for motor control centers. There
t

4i
were some tests made. We have some concern about the frequency

e 5
y | range of the tests and it would then be a function of what

3 6
i ; frequency range of the actual equipment installed where there

E 7
-

{ are some limitations on frequency.g
! 8

'

], Battery racks, we determined that we were concernedf
,

; 9,

i about their design, but determined that the only area of real'

: ,.

h 10 i
f concern was the failure of the wccden battens which held in

5 ;!

j | the batteries themselves. Were they replaced or strengthened
Id 12

$ we felt the battery racks would be adequate.

O2
~

is
S Finally then we get into the other electrical

E 14
y equipment. There is perhaps more testing of this equipment

,

2 15 |
than we anticipated for this vintage plant.j ;

.

J 16 ;

g Generally speaking, the equipment on the plant

i 17
g itself was not tested but the licensee was able to find

7
5 18
g comparable tests of equipment at later times and supply that'

I 19 |*

''

A I information.

20 !
~

So we feel we have a reasonably high feeling that
*

21 !
j functional adequacy of that electrical equipment is perhaps

22 '
better documented in this plant certainly than we had

i

23
anticipated. That does .not mean that additional testing may not

rs 24 3 i

(_) 3 .be required if you want a complete concern of functional i

25
adecuacy. But there was a significant amount of it. i'

f

F

. )f

:
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("']17
The other area of concern is the cable trays. ThisI

\_ 2,i

particular plant does not seem to have any lateral restraint

3
of cable trays. They are the old rod type threaded hangers,i

4|
| and some additional work in our opinion has to be done, either
I

5'e
I to demons trate that what is in place is okay by analysis,-therey

s 6<*
; is no ana*ysis existing on the cable tray to seismic design,

E 7i
*

g j or alterna.ively, they will have to make some modificationsf

E 8''
" to their stpports..
,3
d 9'

" - h?.nally, then I wanted to go on to the question that3
E 10 i
E was raised about damping.

$ 11||
7

DR. ZUDANS: Can I ask you a question?
'J 12
3 MR. STEPHENSON: Sure.

b) h 13 |'''
5 DR. ZUDANS: When the licensee brought forward some
$ 14 '
$ test reports on equipment that has been tested after the

! 15
y installation in some other facility, how did you construe that

16 i
$ ; that report applies to the piece of equipment installed?

y 17
, y MR. STEPHENSON: Well, our request of the applicant

$ 18 ' i

= | was, or the li ensee was, we need some kind of statement from
e p ,

19 .-*
A you, from the vendor, that what you have tested is equivalent'

20 !
| or similar to what was installed in Dresden.

.

21
! In some cases we got that statement; in other cases

22 ' !
we did not. I

,

DR. ZUDANS: In other words, you assumed that if

() the licensee stated that th3.s is an authentic report, you !

!
25

accepted that? : |i
,

I i,4
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g-18 1| MR. STEPHENSON: Yes. We did not attempt to go in

\- 2| and determine independently that what was in place was in fact,

I
3i

j similar to what was tested. In fact, I doubt seriously if

4
anybody could do that anymore unless you would identify repeater

e 5ij or switch by installation number.'

3 6* Now the question was asked, do you have any strong'

n ,

5 7|*

! feeling for the damping values we used. All I can say is that
;4 n

3 8'

']
there was a paper prepared for the -- -- Conferences last summer

, ,

9i
e i in Berlin which compared the existing data that has been

-

5 10 i
i experimentally gathered for nuclear systems, nuclear plants,

j 11 |
2

for concrete structures which are similar to the type they are

i 12 !
$ i installing in nuclear plants. It will be published soon in

O 5 13 i
~

\- ' E Nuclear Engineering.'

A 14 i
g What I want to call your attention to are these
- t

9 15 '
] last, columns 6, 7 and 8. Under Column 6 is the Reg Guide

,

T 16
$ ! 161 values, which would be those that would be used for the

N 17
$ SSE for new plant construction today in the United States. -

|
! C

w 18 '
3 Item 7 is the suggested Newmark and Hall values.

.

'

,

' I 19 '
j This is the NUREG report that we adopted as the SSRT, the j

''

20 !
damping values we used -- 3 per;ent for reactor piping systems,

21 ! |*

7 percent for mechanical ccmponents, 10 percent for concrete j

22 | !
- structures -- as what we consider best estimate values. j |

I23
I Finally, number 8, are the measured daming values

'

I

[^) normalized to .9g yield stress, faulted condition, buildings, !

Ns ., 1
'

25 ': emergency for component supports, and the damping values that

i
e

3 ALDERSON REPORTING COMPANY,INC. i
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j-4
19,3 j would be associated.,

\/ 2| '

|
This is based on the actual evidence that exists in

!
3

i the reports that have been published and the tests that have been
;

4i
! performed.
!

e 5
g ; I can't explain it other than the fact that these
N

3 6
are the numbers and the way they came out. These are the mean* '

n
R 7*

! values. We also publish the standard deviations and the other
o n ,

! 8:
s tatistical parameters . 12.7 for piping systems, 7.7 for"

* J
9

e j mechanical components, 18.7 for concrete structures.
-

h 10 <
g This one is based on 22 pi as of data. This one is
=
E 11 i
j based on about 40 pieces cf data. This is based, unfortunately,;

d 12 '
y on about 5 pieces of data.

n ,

13
-

:
5 DR. ZUDANS: Jim, when you say normalized to .9-s-

$ 14<

y yield stress, what do you mean?
,

E 15
'

j | MR. STEPHENSON: Okay, what we did is we, and as you

j-
16 ''

know, in most cases the actual tests that have been performed

R 17
Q have been performed at relatively low stress levels. There are,

' C
w 18
= however, tests in aach category that have been performed in
+
E 19 '

' '

g laboratories at high stress levels. )
*

20 ) |
And what we did is take the damping trends, if you !

21 |
*

'

will. As the stress levels increase in all cases the. level of i7

! l
22 , !

damping measured increased as well. And.these are, they have
,

23
a slope if you will.

'

24I' What we did is we took the slopes.that were determinedf3
( )
ss :

25 -
: from the few tests we had where we had results both in the Icw-

!
2- i

+
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70 | input range and the high input range. We have tests, for7

(_) 2|,

example, where concrete beams were tested above yield. Most of

3
our data, for example, on concrete is tested at probably.less'

4f
than 10 percent of yield.

e 5,

d ! But we determined then the mean and standard

6 ;'3
* deviation values for the actual low stress results and then applied
E 4

7i- n

! I the damping trend curves developed from the high test -- the
o u

3 8'
," : high stress laboratory tests to the low stress data to get

* a i

d 9j
y this number.e

E 10 !
i i DR. ZUDANS: Okay, now (inaudible) your yield was
-

11 ,
,

2
j | at .1 and you extrapolated the result at .9. What was the
d 12 I
,5 - stress value at .l?

'

:
<

E 13
.

{s} E , MR. STEPHENSON: .1 would be, well this would be-

A 14 ;
-E here. Average of measured data .for stress levels at or less

E 15 |
than .1 yield for components and piping and 25 percent fors ;

J 16 '
G concrete. These are the numbers that were actually got in most

;

i 17
y cases. These are what the projected numbers would be at higher

,

' $ 18 '
E : stresses.

* I 19 '
A DR. ZUDANS: But that is the significant extrapola-*

20 '
tion?.

* 21 '
~STEPHENSCN: It is, but it is based on theMR.

:!
!22 j

data that exists.

23
DR. ZUDANS: One thing, one thing. If you take a

24

(") real structure, it will not be uniformly 9 yield or .1 yield. ;,

25j | i
'~

The .9 yield might be reached at very few points, and at those : ).
'

.
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1 |
f3 points I could understand an extrapolation, but in the21

' 2 I
overall --

3i
i MR. STEPHENSON: Well, the same is true even when

4_I
,

you test a beam. You only have yield at the point of maximum
i

e 5:
moment. So even in a laboratory test you have points relativelyy |

~

6* local -- -- stress.
E-
:. 7.

! DR. ZUDANS: Well, but it could be flat (inaudible).~

,
re

5 8|
, ,

MR. STEPHENSON: Well, for uniform load --**
,

5 9'
i DR. ZUDANS: (interrupting) But you take your'

6 10 '
E i reactor building and you model --
_

11 ,2
j | MR. STEPHENSON: I agree.

i 12
$ DR. ZUDANS: -- different locat, ions. I think this

() h 13 !
4 E extrapolation requires to be looked at.

! A 14

{ MR. STEPHENSON: I am not suggesting that it is the ,

E 15.,

| g | only extrapolation one could make, but_right now it is I think
? 16 |

$
1 the best we have available.

p 17 .

I agree that, one, you could argue that it isg ;; ,
5 18

certainly a function of system, overall system stress level ;-

,

E 19 '*

*
A as opposed to compo stress level, but at this point I don't

20 .
know how to make that adjustment.

.

21 i |

f DR. ZUDANS: For a single _ component I would buy ;

22 :

your extrapolation but not for the -- |
I23 '

MR. STEPHENSON: Okay. Well, at any rate, if you
t

,e~s 24 3( ,)
{

use that approach these are the numbers you get. f
25 i i

1 DR. ZUDANS: Okay.
1

! !
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:

I| DR. TRIFUNAC: You said example that is extrapolated.
("T, 2 2 ;
i

i'' 2i How? A straight line?
|
1

3 i MR. STEPHENSON: Straicht line.
I

1

4| DR. TRIFUNAC: You mean you have a level at a lcw
i

i

s 5; strain damping and you have a level of high strain damping,
8

3 6 gives with a straight line --
e7 .

#1 7-. =
| MR. STEPHENSON: That is what we did. I am not
'-' ,

j 8: suggesting, you know, I am just saying this is the first step
* .J i

9'
, . in doing what you have asked to do. Most of these types of

3 i

E 10 damping values up to now have been judgment decisions. This
z
= i

@ II | is perhaps the first, I think, a new step towards quantifying
3 I

I 12 that judgment. It may not be the -- you know, certainly it is
=

() 13 not the last work in the field. There is much work being done,
-

i
E i

j I4 particularly in Europe, in this area of testing. The French
C

,

I

j 15 have a major program, both in concrete and piping, which we hope1

=
'

16j to get results for in the next six months or so, which will
A ,

p 17 add significantly to the state of things.
x

9 5
} 18 But anyway, that was what we, based on this, we feel
:

* "
19g that the numbers we have used, which is column 7, are not too.

n

20 | bad.

. #

21 ! DR. OKRENT: If I can carry Dr. Zudans' and Dr. |
! !

22 l Trifunac's points along to a next step, if the building is only

23 exercis'.ng 10 percent damping in part of the building, and if
I
I

- 24 much of the building is only damping at 5 percent, then the
|ss ,

25 building is okay, but the equipment sees something different. |
1

b I

3. ALDERSON REPORTING COMPANY, INC. {



i gg. . . .

l

i

1!
g~ 23- ! And you are analyzing the equipment as if the building in fact
\- 2

everywhere is damping at 10 percent, if I understand the

3i
i situation.
1

4i
MR. STEPHENSON: That is correct. The generation of

e 5
y ! the floor. response spectrum assumes a 10 percent building

3 6'
i damping.
n
5 7,*

,~ | DR. OKRENT: Now why is that okay?,
u ,

p 8'j MR. STEPHENSON: Mainly because we have assumed,

n 9i
j i linear elastic analysis, and if we get up anywhere near the*

E 10
E stress levels that we are concerned about in the equipment or
_

.

7 11
j j not -- and assuming we don't get in the building, we will get
i 12 I
$ ; significantly higher damping values. So our feeling is that

( ) 5 13 !
'

'
E these are reasonable estimates.
E 14
$ DR. OKRENT: Well, I guess I can't really tell. As
_

,

E 15 ,
y i you may have gathered from what I asked before -- I will state

J 16 |
g it again -- my impression is everytime I come to these meetings

6 17
@ is the buildings are likely to be okay unless somebody tissed,* c
w 18 ;-

3 something like maybe the torsion effect or so forth. It is ;>

I 19 S*

*

A the equipment that you need to remove decay heat, which most

20 .

of the analysts relegate to a later study by somebody else. But'

* 21 i ;
end ; this is really what has to run. i

T. 5 22 )
Su 311

: 23 I
t

!

24 1s
i a) !

25 ;

I !
3 ALDERSON REPORTING COMPANY, INC. i
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3 '

|
4

racq 6 j DR. STEVENSON: Also recognize that these analyses |

Ex|h... hen.Rdh\CRS !

2 are done based on floor resconse scectrum. These floor resconse |
6/4/30 a |

Babineau/ 3 $ spectrum neglect any dynamic coupling between the equipnen: and ,

3at# i.e l d :|
&4 the building. And we know from when we do the analysis where we

,

I

e 5 use an integrated equipment primary and secondary system combina i
,

,

H | I

6 I tion that the response of the equipment is very drastically~

<. 4

. -T .| j
h 7 reduced.i

,

I-,
!r, j

$ 8, For example, a 1 percent mass ratio between the equip- -
. n

.. i

5 9 ment and the building -- and this doesn't have to be the whole !,

d .

|5 10) weight of the building, this is the mass of the building !

9* '

!

3 jj effectively excited by the equipment -- is equivalent to 3 per-
<
B >

d 12 cent damping in the resident region.
(~b N

^

(f j 13 DR. OKRENT: But some of the things that need to work
=
-

$ 14 are not 1 percent, they ' re not a loth of a percent, they're not jx
: I

? 15 , a 100th of a percent mass ratio, but they still have to work. i
-

t6 !- ,
-

.

16 DR. STEVENSON: Well, they're connected, usually con-g
A

,

.d 17 nected, with something that is. I
'

i
v W i .

|= -s

$ 18 i And : 2y ' re all integrated. You can't -- I'm just
- ,

e = |
I 19 ., saying that our generation of floor respcnse spectrum, in 'a
x ! 4

A I

20 :| general, is a very conservative step in its own right. And my |
t

.

21 >| own feeling is that it's certainly consistent with what we have

22 here.

23 Again, if we look at what the damping for concrete

s

(^T 24 would be at very, ve ry low s tress levels, this is 22 buildings,

25 these are not -- this is -- most of this data is based on actual

ALDERSON REPORTING COMPANY. INC. i
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I
i
i

JP,2 1 tests of buildings in ambient conditions. These are not tests |
'

(s) '
<m

2 in beams. The only time they use the beam test results would be
a 6

3| to get the extrapolation or the results. That's still fairly |

,

!

4| high.

e 5 DR. ZUDANS : Ye ah , but to go from 5 to 10, your response
s
G 6 will reduce by about 25 cercent.c -

* R
8 7 DR. STEVENSON: Yeah.

o -

n

!. 8' DR. ZUDANS: So it's not insignificant, if you're. .

;
- d 9 talking about scmething marginal. !

N } |
@ 10 } DR. STEVENSON: Well, but still, 5 percent damping,

'

3_
g 11 starting off at extremely low stress levels, is a significant
h

y 12 ' damping at the beginning.

(~') E
,

k- s 13 ; DR. TRIFUNAC : Well, the question arises even whether I

E

A 14 th a t low-level excavation mapping counts from the concrete it-

=
j 15 self. Many of these steps just shake the whole system and looki

-

jc
I

j 16 ' at the weight on the curve. And they don' t try to identify -

A
i

6 17 where that comes from. And some of us have serious questions !'.
* E !

E 18 about whether there could be 5 percent, or half a percent, in
i-

e :

y 19 , the concrete at that level. Because ncbcdy just seems te_lcok
,

.

w a

20 a t the data and say, well, this appears to count. probability.
q

.
.

21 ; Maybe it counts on the s . 'l.
#

22 : DR. STEVENSON: In all cases -- that --_in that in fo rma-_

4
'

23 tion we put it in. We did'try to use the original data and to
3i
,

e

/~ 24 segregate out the soft structure interaction phenomena. There%)T ;,

-

i

25 were some cases, for example, where at very low stress levels you ?
I !

, ,
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|
|

Jo-3 1i got 14 percent. | |0
f21 You look at San Onofre, for example. The firs t --

| t

3| their test result of their concrete was 14 percent. We threw

I4| that out, because we figured it was sof t structure interaction. i
i

i

5' But we -- this information has -- to some degree, ite --

r i

vi n

6> obviously, we don' t have complete control. These tests were done
~

+
* r.

R 7 at different times, by different people, with different com-, . -

i~

j 8' petences, different procedures. But we did review the original,

G !
. d 9; test results records and try to filter out those items which

Y

@ *10 we felt were not indicative, as you've mentioned, of the concrete;
z .

= .

7 11 response.
< i

3 i

*J 12 :i DR. ZUDANS: What tests are being planned by thez

O s 13 '

,

E !

French?
=
- ,

A 14 DR. STEVENSON: Well, the French have run a series on
a
e
2 15 concrete, where they've gotten not only large damping but obvi-
u :
= >

." 16 ' ously great shif ts in frequency, which is an interesting -- youj j.
A

j; 17 know, the systems become much sof ter before they reach yield,
= w

= i

5 18
_

even before they get -- because of cracking in che ccncrete; it
4 y

1

C 19 changes the stiffness. i
*

5 !-
,

t

20 ' And they have finished that series. They are now in !

l
21 3 the_ process of looking at a series of piping sys tems, s uppo rted i

7, '

22 g as a hot line would, pressurized. '

23f'
i

DR. ZUDANS: The :requencies are, in general, lower? i
! >

1 ;1h 24 i DR. STEVENSON: Frequencies in the concrete. As stress;\._/ t

:

25 goes up, the frequencies drop, yeah, as you would expect. The
!

: !
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1

70-4 1 more concrete cracks, the less stiffness, the icwer the frecuencv.,2 - -

2 MR. KNIGHT: My I j us t -- when we look at this,

!3 particularly with regard to equipment, it seems to me there's a

!4' general trend to concentrate on the structural damping and forget ,
|

5l about the other damping in the chain. In order to get the !e
~

,
N
~

6 , response in the equipment, we've got to new look at the damping*
IR >,

R 7 | in the piping system and we've got to look at the danping of the
-

.

t

j- 8 mounting of daat equipment. j
. ,

In 9 And our -- and that has a very significant ef fect,,

I

@ 10 particularly in the peaks. When the damping goes up at all, whenL
,

d i
-

4-

11 the equipment damping goes up at all, it knocks that peak right,<
3
i 12 dcwn.
z

I-~i
-

-

(_/ : 13 And our trend, if you will, to date -- and it's a good
5 !

|4 14 one -- is to be very conservative in our choice of equipment to
-

Ic I,
o-

15 ! have. I think much of the data you see there portrays that !E

N l
,

j 16 fact, and any other data that I'm aware of is consistent with
I-

/. ,

H 17 th a t . !m i. t i-

2 18 I don't knew, do you feel you've got all the pertinent
: '

C -
8

E 19 i data there? '
.

X 1

6 s
'
,

20 j DR. STEVENSON: The only thing d3at's not included that;
. :

'

21 I know of is some information I've retently gotten on Humboldt
;,

22 3ay.

23 Sut it -- to my knowledge , this is all -- it contains
i

(' ' 24 all of the in situ tes t data that is in the public domain, with- '

25 out exception. *

,

h

ALDERSON REPORTING COMPANY,INC.
s



_ _ _ _

!

87.- -

I
I

10 ~ 1 MR. KNIGHT: It's well to keep in mind with this, the i,

i

2a rationale, if you will, has to include the whole picture.
,

t

3, DR. OKRENT: I agree. Well, thank you, i

4 Las t question.

e 5 DR. TRIFUNAC: This might be a long one. ,

P. I I
~

6 i DR. OKRENT: Go ahead. But if possible -- -

e ! !

R ;,

R 7] (Laughter)
1

*
-
r,

j, 8 DR. TRIFUNAC: And I don't know whether it's the right
-.
.. 8

!5 9 time to ask the question, bat Mr. S tevenson might et = ment, maybe.

?,

@ 10 semebody else might comment. *

3
_ t
2 11 Is it correct that many of the equipment components are<
a
i 12 essentially designed for the peak acceleration at a particularz

</ =
-

_/ 13 point, because the fr.equency o f the equipment is a high fre--

=

j 14 quency, the fundamental frequency is a high -- I don't mean all
;

)e
'

15 the equipnent, but a lot of equipment.
|_6

j 16 DR. STEVENSON: Well, first you identify it as being-

h

H 17 rigid or flexibile. f !.
. z .

!=
E 18 ! DR. TRIFUNAC: Sure. Sure. But can we operate on that:
-

'fo r

} 19 i basis, tha t this applies to a lot of equipment. Now, the.

=

20 question I have is this. It was surprising to me, and, I do n ' t
o f

1

21 p know , perhaps to some other people, to see the records

22 that came out of (UORDS UNINTELLIGISLE) during the last October

23 earthquake, where the accelerations of the base were not un-

.

24 reasonably large and the building did go into non-linear range,

25 and so forth and so on. But what happened was that certain

ALDERSON REPORTING COMPANY, INC. ;
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i

:JO-5 1 portions of the building experienced large non-linearities; there !I

|
[ws) >

.

2' was a f ailure of the columns,

i
3| Now, that failure of the columns resulted in unusually

4! high -- of, at least, accelerations that I haven't seen before --
i

e 5 very short deration but very high accelerations .
'

s
~

6, And I think that when we work on this record a bito
-

, r. .

R 7' more, we will find that actually accelerations at various points
: b*
e.

J 8' in the building -- okay, first floor, second floor, and so forth
. a

J
. : 9 -- were even larger than what we see in the records in here,

5
5 10 because the frequencies are extremely high, hundred, two hundred
2
=
7 11 . cycles per second, and we even at the moment don' t know how to< i

3
J 12 ' correct for it instrumentally.z

O5
-

s

s 13 But say we do. It's above required -- very high
~

A 14 accelerations. Do we have'some something in our procedures, the ,t '

I*
2 15 way we look at equipment, tha t says , well, it is possible that |

|
e

(
iy 16 some high-frequency equipment, if we look at it as being designed

x
p 17 statically, is going to -- very fragile equipment -- is going to |
d_ \

~

E 18 experience accelerations that are very short in duration but '

= 4 !
3 i* -

} 19 ,i possibly quite a factor above the peak acceleration at the I.

a |

20 ) particular level of anchoring?
- ,

21] DR. STEVENSON: We have quite a. bit of data -- again,
, :

22 i it's in the. defense area, where we have hardened structures,

! i

23} where we typically, for example, don't worry about response of i
t

1

() 24 the_ equipment -till you get above 25 g's, because of the structure

25 even though. that we can calculate that acceleration, the equipment
t

Ii
; ALDERSON REPORTING COMPANY. INC. '
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: t
,

; 70r-7 1 doesn' t respond, or doesn' t seem to respond, to it. |
(_) i

,

2i That's -- we -- I call it the "fcotball helmet syndrome *
1

l

3' if you put an accelerometer on a football helmet you'll--

i

4j measure 50 g's. And if you apply 50 g's to your brain for any
i

e 5; length of time you'd be scrambled all over the lot. But the
P. I.

j 6 truth of the matter is, most of this equipment, even so-called
!a-

$ 7 high-frequency, is in the range certainly not higher than 2bost,
_

-. .

,8 8' 50 hertz. And the durations, the times you're talking about, are. ..

"J
!+ d 9 very short. And I think that the answer is that the equipment *

i
O i

*

h 10 simply does no t have time, in general, to respond to it. But it
z

e:

3 11 takes -- it would take a major ef fort to prove that analytically.;

E
d 12 I think this is , in fact, the situation .z .

= i
,
= 13 DR. TRIFUNAC: You see, I'm thinking of a small elementf5
A
g 14 maybe some piece of the board, you know, a (WORD UNINTELLIGIBLE)
t

2 15 ' piece of the (WORD UNINTELLIGIBLE) system somewhere, some equip-
t

4 -
i i'

g' 16 ment tha t is so small or so fragile that we don't ever get the |
A '

d 17 chance to look at it. It may be a critical piece of equipment.* 5

h 18 { DR. STEVENSON: If you had an accelerometer on that
e

'

$ 19 board when they installed it, I bet you would have measured I*

n'

20 ' things like 20 g's, 30 g's, instantaneous, half a millisecond
!

*

21 type acceleration. If you ins trument equipment in shipment, you
22 get some fantastically high g levels, due to just what you're

J23 ; men tioning. But the equipment itself seems not to sense it,
t' .

() 24 - because of the mitigating things that were ciscussec earlier -- I

!

~25 that you have tremendous -- you have gaps, you have' supports, all.
# 5

g- ALDERSON REPORTING COMPANY, INC. !
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I !
' JO- N 1' of unese tend for low, very low, clearances , very low deforma-

|\_] '

I

2i tions, to isolate the equipment. j
i

31 DR. TRIFUNAC: Well, getting back to my question, are
:
I

4| iwe trf ng to look at this at all, in any way, or we are just --
I

g 5 DR. STEVENSON: In this study, the answer, I guess, is
ii !

j 6 no.
R.

$ 7 DR. TRIFUNAC: Are we looking at this in any other,

3
4 8' way through NRb or 'n other --

, -

d
:[ 9 MR. KNIGHT: Not specifically. We have not zerced in*

z
c .

$ 10 on that particular point.
_E
j 11 ; DR. TRIFUNAC: Well, I think that we --'

''s

j 12 MR. KNIGHT: I ought to add that, the -- (WORDS UNIN-

O =

13 |
<

E TELLIGIBLE) Dr. Stevenson said because -- well, it's a (WORDS
|3
|

h 14 UNINTELLIGIBLE) difficult. Could there conceivably be somewhere !
_b

15 ]'[
'

in the plant a piece of equipment that might be vulnerable to
E

f

j 16 this type of loading, tha t's something that I can't (UORDS UN- i
*

d 17ji
'

INTELLIGIBLE) we're talking about. You know, tha t it would
E I-

f 18 rapidly get -- you know, I guess I have a little dif ficulty with
'

. = .

$ 19 ; you rapidly get to the point where -- if the electrician took*

a ::

20l the equipment out of the box and threw it down on his table and
,

. e

t
21 put it on, then, you know, you might see these type of things. |

3

'

22 ! I think it's beginning to get well out on the fringes '

. .
, :

23 ', of concern. But the direct answer to your qustion is no, we
!,

j) 24j haven't.

25 DR. STEVENSON: There is some work being done by the
:

.
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i
|

JO-9 1 West Germans at this level, because of the airplane crash.'<

/') iV 24 SPEAKER: Well, (WORDS UNINTELIIGIBLE) on the project
i

3 manager for (WORDS UNINTELLIGIBLE) . One of the recommendations !I

4 made in there does say there may be increase in structural

e 5 acceleration in high-frequency (NORD UNINTELLIGIBLE) due to
O

6 inelastic effects.
n 9*

$ 7f These potential iacrease is uncertain and is difficult
. - ,

e
'

y* 8 to predict. But in small (WORDS UNINTELLIGIBLE) system, that ;. ,, ,
d

We tried to bring attention to this kind of --|; c; 9< could be a f actor..
2

3 10 DR. OKRENT: I think we're going to have to go on.
|z ;

j 11 ,' |
=

DR. ZUDANS: Jus t a statement, not a question. I

E i

:j 12 i Because of the manner, the way the response vector
w 5

'

13 produced for force now, you will never discover this exciting
-
-

:
x
. 14 point, because they are just modeled inadequately to have these3
$
j 15 ; high frequencies that result.

1 9 !

l

j 16 , DR. TRIFUNAC: Well, these are well outside the range
1 A

i d 17 of what is considered, yeah.
y

_ !
, ,

E 18 | DR. ZUDANS: Right, because they just model (WORDS UN-
_- !

s*

. - 19 , INTELLIGIBLE) model. This cannot produce such high-frequency !
n ,

20 ) excitation even if the (UORD UNINTELLIGIBLE) has it. You would
. .

21 ' have to go to a very fine model, and you would probably find
'

i
22 ~! exactly these situations that you describe.

'

,

l
23 a DR. OKRENT: Well, I'm going to have to move us to the !

!
+

1 i

('T 24 j next area, since, because of the 'very interesting presentations '

V
25 and the content, we are now at le as t 40 minutes behind.

i
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!
no

! o U4
1

JO-10 1 Let's see. I think we have the choice of either takinge s
(_)

,
.

!

2; a break, which I think I'll do and have us back at eleven o' clock.|
.

t
3j Okay? And that will put us a half an hour behind.

k
I

4 (A brief recess was taken.)

.e 5 DR. OKRENT: Let me ask a question. Can the people
:
H
G 6 sitting at the lef t end of the room, using my set of cords, cane !

* -7
5 7 they hear what's going on? Or --

Ie -

;-
it -

.

3 8' SPEAKER: Not very well.
W 74

0
5 : 9 DR. OKRENT: All right. Would the people at the table

$ ,

@ 10 ! try to speak into microphones and also the staf f and so forth.
E |

'

I 11 , Can you hear me when I speak? I'm wearing one, but I<
3 i

d 12 don' t know if it's working.
.z

'('T E
s 13 h SPEAKER: Not very well .\/
2
A 14 '- DR. OKRENT: All right. I'll ask Dr. Savio to go back ;+
r

2 15 to the controls ,
s t
-

1
All right, Jim. You're up. jy 16

3

*

Rodabaughhere;j 1
y 17 MR. KNIGHT: All right. He have Everett !

* y ! I l
7

{ 18 ; from Battelle, and :or a very snort presentation on the work he I

. c
I 19 has done Icoking at piping designed to 3.31.1. Now, that may |

e
i

.i. g; l
I

20 'q seem rather abstract at first, but keep in mind that that's the

21 piping code that was used for all of those -- the football -- I
+

a

22 3 well, matter of f act, all of the piping in the older plants , and !

;

23 ' the so-called non-saismic -- much of the so-called non-seismic i.
3 .

(s~) 24 ; or non-Class-1 piping a newer plants. I think _ Everett's work .

i
'25 is particular interestin, to this group and to us. If you for a
;

-1
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Ig3, , . .

JO- 11 1| moment look at some of the results also from Imperial Valley,

) 2i where the steam plant there, the basic seismic design went
i

3| through a rather severe earthquake with little or not dif ficulty.

4! And there are several ways to look at that. One is,
!

I
e 5! you might have lucked out, or it might have been different. I
2 i
H

ij 6 really don' t believe that 's the case. And I think it's signifi- '

s
*

$ 7 cant that we've looked a little deeper and said, well, why is
I

; |a

'{ 8 that true? Everett's work, I think, illuminates that question
-

I- e i ;

Iy 9| in respect to the piping codes.,

1 ?

5 10 DR. OKRENT: Ncw, the general topic on the agenda
Ej 11 j is seismic competence of heat sink, and there 's a subtopic
a ;

12 ; there, alternate heat decay removal systems , and interaction of-

() h13 non-Seismic Category 1 structures and systems with Seismic
=
x
g 14 Category 1 structures and systems.
t

15 ' Now, are you going to address the general topic? |
6 ;,

- ,
i

j 16 MR. KNIGHT: There'll be -- there 's -- actually, we' re i
^

l

i 17 divided here. We wanted to address -- at least, as we understood!
x '

* =
.

18 the question -- the general question of the seismic competenceE
'

: .

,
_ i

," $ 19 * of these systems, whether they're designed for seismic loading or
.s

20| not. I think that's where Everett's work fits in. Cecil is --
.

21 i (WORDS UNINTELLIGISLE) is here to talk about the interaction
Y ..

22 { question, from the standpoint of the work being done on Diablo !
;

23 ;! Canyon. Then there will be people here' who will talk on the
,

I i

(~% 24j general subject of what should the categorisation of these !

\-) i
25 systems be. !

<
i
1

i

-1 i ;
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|

|
70- 1 2 1 i - I don't see them here. But they will be coming.(') |
\~#

; 2, DR. OKRENT: Let's see. We had a total of 30 minutes
|

3j in this area. I'm not quite sure what it is we'll hear. But
i

\

4| I'd like you to reserve five of them to answer the question or
,

i

51 try to address the general issues in addition to whatevere
R '

u

j .6 specific information you think you're going to give us.

!. . E
? 7| MR. KNIGHT: And the general question being? If you3

i * -

I will help me.
N

3 8"
.

d i

9 DR. OZ2ENT: Well, let's see. Under seismic competence'-

,

2

@ 10 ; of the heat sink, I guess, ws're interested in knowing, for
!Z i

2 11 , example, for SCP plants, but it's also really for operating<
3 ,

d 12 ; plants, how you're going to judge this . And then there is thez
E(")'s

1

( 5 13 , related question of is there merit in looking at alternate
~

i j 14 heat decay removal systems, if you think you're going to have
b I-,

: E 15 dif ficulty judging the seismic competence of the existing one,
5 !

g 16 because it's all -- some equipment is not qualified, for what- |
'

|d 17 * ever reason. And then again, as part of the review -- and I :I, E !_

y 18 don't mean only Diablo' Canyon, the question is raised specifical ,
E !. ; 19 : ly there, but you have a lot of other plants -- is there some way -.

)5
.

20 $|
.ih V.-ich you expect to look at whether it's -- no, is it impor-

:

i
21 !| tant te - consider non-seismic structures and systems for these

f.

22 ; o the rs . I

l
23] MR. KNIGHT: Direct answer: it is important. I believei

(~' 24j we have to do it. And the question now is learning how to do it. .
(

_

l

25 And what I had hoped in having Cecil give.you a very
|
t

4
'

~
. ,
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I

I

;J0-13 1 quick overview of the work that's going on at Diablo Canyon,
-

2 because that is at the forefront of our learning curve, at the

3' beginning of our learning curve, to receive your questions and ,
,

I

4 reactions to what was developed there so f ar.
i

e 5, DR. OKRENT: Well, all right, why don't we assume
E. !

.

.

3 6) we'll get a short presentation, or two short presentations, but
R

*
R 7 sometime before the end of the period, could we maybe hear how
7. ;a

j 8' and when you expect to address these subjects, if you do plan
* d

d 9 to address these.
. . !

E

@ 10 MR. KNIGHT: I think I can show you where we are.
|'z

=
j 11 , DR. OKRENT: And we're going to have to stay on a
3 1

-4 12 , rather tight schedule here, since, as you know, we're running3
=

(d~ j 13 ; late.
=

A 14 MR. RODABAUGH: Okay, I'll try to restrict this to
0

|e
2 15 about ten minutes,
w |= 1

J 16 ANSI B31.1 is used, has been used from since 1935. Ite
z 1

y 17 represents industrial piping as well as the piping that exists !_-
o = ,

G 18 in some of these older pipes -- older plants.
-
_

." $ 19 And I want to make a few comments on industrial piping
=
"

|20 ' as representative of these plants in general'. I want to kind of i
i

21 ) restrict what I'm talking about, though, to piping made of
;
1 1

22 z; ductile material, not cast iron, and to welds that are of i

!

23 ; acceptable quality under this industrial fpiping code, ANSI B31.1.
.

24 ; Okay. We're trying to kind of put in perspective-

i
.j. .1

25 what's the probability we're going to get failure of some of '

i
.
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!

JO-14 1' these existing piping systems 'from an earthquake. Now, over the |-

(~)x
,

'

2i past, roughly, eight years I have put on lectures on -- in piping
'

i

3 short courses , and part of that is to kind of draw up a list of ,

4| what's the most probable cause of failure in a piping system.
,

s 5' Well, most piping systems don't fail. They last their
;'

9 I

j 6 ten, twen ty , thirty, forty years and are then taken out of

R :
*

M 7 service and scrapped. But some of them do fail. And this is
'

- s
. - .

.

n :
|,i, 8! kind of a list, starting out, at least, in the order of most

'
d
d 9, probable cause of failure,, i

I
@ 10 Well, in industrial piping -- and it's also borne out
~3
j 11 i in nuclear power plant piping -- the most probable cause is
5 '

:j 12 ' corrosion and/or erosion. Coming down the list, we get a little
,

,=

tj 13 ; less certain as to what's the next most lik ely . But certainly
~

=
T
g 14 vibration, mechanically-induced vibration, cccurs of ten. Water
E
2 15 hammer, steam flow, those are encountered in industrial pipingw !
=

l~
g 16 ' and have been er:ountered in nuclear power plant piping. Ex- {A

d 17 ternal damage, it's in the industrial field, for example, buried
s i.

$ 18 gas pipe lines, which will run into thousand psi gas pressure.
n
-

,

." $ 19 , The most common cause of damage or failure is, an '

n

20 ' excavator hits the buried pipe.
s,. . >

21| Just a list here of what all can happen to piping -
'

4

22 I systems.
:-

23 : Thermal f atigue or they can hear of changes in fluid
*

'
, .

t )
24j temperature -- and again we have had this kind of f ailure in |/'%

~, ,

25 nuclear power plant piping systems. Fatigue due to restraint of |

4 .

'
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JO-15 1h thermal expansion occurs once in a while.
f^ |

- 2| Ncw, these failures I'm talking about are through-the-
6

3! wall cracks; they leak -- they ' re detected by leakage. There's

i
4: been, only in very small pipe in nuclear power plants has there

!

5| been any failure such as a guillotine rupture, that is, too muche

9 |

3 6 pipe can vibrate so much that before it's -- a leakage is found,e
R '

R 7' it'll be essentially in two.
*

.i
-

s -

j 8 ! Okay, as we go through these, we finally get down to
' d

a .

earthquake. And remember, I'm talking to -- over these -- ind 9;

?

$ 10 | *these classes to, roughly, 50 people who have working utilities,
E |
~

11 and in oil refineries. Many o f them have lots of years ofg j
3 ,!

j 12 ; experience, and I always ask them, "Are you aware of any damage
~

\
(~)8 g 13 i to a ductile piping system due to an earthquake?" The answer(_

=

j 14 has been, invariably, "I have never heard of any." So we're
- , ._

|=
2 15 i talking about types of piping systems that have been in power id ;

}-
i

j 16 plants in some of the large earthquakes in California, some of |
A 4

y 17 the large errthquakes in Managua. And Bob Cloud, in a report to
w ,

* =
M 18 ] the ACRS abou t a year ago, studied what did happen to piping

*:

[ {" 19 , systems during severe earthquakes.
.

a
1

20[ Now, these piping systems are simply ordinary' in- :
.

*
21 . dustrial piping systems, supported in the ordinary way. And

I

22 ) the answer -- and Bob Cloud is sitting back rhere -- bu t the
:

23 ) answer is, essentially, nothing happened to them. In severe -

;

24j earthquakes , with no particular design considerations -- mayberx
U .

25 i some horizontal sway braces here and there -- they survived the '

f

W

i . ALDERSON REPORTING COMPANY. INC. !



i

1 |

93.
--

!
!

'70.16 1 I earthquakes. And in at least one case, within two hours af ter/\ i

U
2! a power plant was taken out of service -- came of f of service

i
3| because of loss of load, it was back working again.

,

i

4! Now, this background experience is not just piping. Iti

I

g 5; is what happens to motor-operated valves, what happens to your
N ,

j 6' electric (WORD UNINTELLIGIBLE) , what happens to your battery
-

r
. u

& 7 racks. There's lots of experience, I believe, that should be
s - ,

j 8' exanined but hasn't been yet, as to what did happen in severe i
.

-J
0 94

,
earthquakes. i

?
$ 10 Well, why dces piping seem to be so immune to earth-
3
h 11 | quake damage? If we look at the code allowable stresses, S sub h
a
p 12 , is the basic allowable stress in B31.'., and has been since 1955.

(~T E
's_/ g 13 , These orders of magnitude, half the yield strength, for Austeni-

=
T i

5 14 ' tic stainless steels, tP raic allowable stress is a fraction
b
_

j 15 of yield strength, a bit higher.
_t

j 16 , Now, this is 1967 and earlier. In later years there's I

A

y 17 no change in this, but this set of allowable stresses has gone
. E I-

E 18 3 up a bit at this temperature. So, if anything, the codes today
_= 4 -

a* -+
19| are a trifle less conservative.' = ; '

n 2
|

20) Now, wi th those allowable stresses in mind, a rather .

. 4 :
2Ij common practice in piping system is to support the pipe so that '

4

22 i if the stress due to weight is about 1,500 psi. This is just to .

'!

23j prevent the pipe from sagging too much, you'll fail to have

(~) 24j proper drainage. It's just a common industrial practice ofv
25 putting in these. supports -so your weight is in the ball park of

t-
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i

' JO-17 1! 1,500 osi.
~

O '
.

'

2i Well, with that support spacing, you can then put on
i

3| some static loads, seismic load, and figure out what the stresses

i

4| would be due to the various g levels.
,

i
'

s 5 Okay, here, then, are the margins on the limit moment.
' ,

i H '

j 6 |Icw , the limit moment is something where you put on enough ,'

! R,

i 5 7; moment so that the plasticity extends to the cross-section and
s

.-

j 8 it begins to deform appreciably in a plastic sense but still not
;*

O t

In 9 failure. This is not failure. But this is the cargin against,
,

hE

@ 10 - that beginning of gross plastic deformation.
'

z
~

l| 11 The frequency yield supported like this is in the ball
3
y 12 park of 10 hertz.

() 13 There are some floor response spectra -- here is from,
=

$ 14 an example from, Waterford 3, whereas if you have 10 cycles, you i

$
E 15 are down here in a low g level. Anotiier one f rom Waterford isx
:

i !
y 16 this same sort of thing, at a maximum frequency of the pipe of:

;
^ ,

d 17 10 cycles, and you're way down here. But that's not to say that )
,

A! '
j

; E 18 there are not other floor resoonse soectras where your piping
: = i

.

| '- +

19 response might be up at this two-and-a-half to four g level,; .

n
r

I i

20 : But even at those levels , with this ordinary, ' typical | |
e- |

21 industrial spacing, the margin against failure, limit moment, is |,
|

1 1

22 , still in the ball park of two and three.
I

23j okay, let's look at a piece of test data. This is
!

24 Japan..de tests. They've put on, simulated what.happens in an
'

25- earthquake by means of some large weights , putting this on a

).
: ALDERSON REPORTING COMPANY. INC. ;-
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!

g -- 100
|

,

!

!,

J0-18 i shake table. You're testing the elbows. And sure enough, they

k_)'

24 did get failures. They got -- af ter *. hey shook this little

k
3f piping subasser61y with these weights on them -- they did get

i

4I cracks. Not ruptures, now, even though there's a substantial
:

s 5 pressure in there, they still just got cracks.
O
~

6. But here is the ratio of the amplitude they put on to
e.

R.

? 7 the allowable stress. Typical prose. See, they put on, oh, six3
'

?. I,
'

{ 8' times as much as allowed by the code, in order to get thes e
-

.

0
; 9 cracks in these many cycles.,

? '

E
10 :!

So this is -- this is tough pipe we' re talking about.
E -

=
5 11 , And that's why I ruled out cast iron right at the s tart.<
3

y 12 DR. ZUDANS: But the way they applied this moment was,
.

() 13 apply it to an elbow?
i

=
z
3 14 MR. RODABAUGH: Yes. Well, it's this little setup

,

b_

E 15 here.
x
=

*
- 16 DR. ZUDAIS: Oh, I see. ,3
z

g

j 17 MR. ROD AB AUGH : And when that wiggles, the.high I

E_ !e ,

'$ 18 stresses occur, at those points. And, of course, that's where
!

:
,-n

-ED { 19 they got elbow failures.
: RAPE 6 a

20$
i4

1. ,

21j i
;

-

,

22 ,
.

8
&

23 1 i

! !

I24 . '
; <

25
t

|

4 .
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,

\ |

:lRC/ACRS I| But even with these very high ratios of stress
~

2 I amplitude, which includes an I factor for the album, due to the
labineau/

3lurrell high allowable, this one for example 231 cycles.1

|
41( .' ape 7 DR. ZUDANS: That means the moment was in excessi

'' age 1 I

[- | of that plastic moment?
y

5 '

MR. RODABAUGH: Yes. And that was because this wa.=
R

. =* 7
| } ! a very high frequency, and it doesn't have time to go anyplace

* u
i

8=
n

| before the quake, it starts going the other way.
O i.

d 9' .

, j A very severe set or tests.
-

E 10 ,
j

' DR. TRIFUNAC : At what frequencies are we talking
=
2 11 ,

<
| about?

3
6 12
z MR. RODABAUGH : Frequencies?
c i .

/~' d 13
s : DR. TRIFUNAC: Yes.'

_.
U 14
3 MR. RODABAUGH: They are shown on this previousj ,

k
F 15

3 g thing here. 3.8. See, they just tuned it to those for the-

- ,

- 16 '1

'j test purposes,,

i ' 17
! d Well, I am pointing out that pipe is pretty tough

h 18
*

; stuff and has a lot of reserve margin in it. Further data_

_

*
, 19- j along this line is j ust to take a piece of pipe with a girth butt*
,

i 20 I
weld in it, put on a control displacement this time. |

|21 -*

This is the kind of an underriding basis for the |
t

22
'

design procedure given in industrial piping codes and used for |
4

23 I

these early nuclear power plants. |
t

24I i
'

.; Okay, we control the displacement and see hcw many r

C]/ :,

$ f cycles it would take to get a through the wall crack in this ,

!
. I

J l
1
1 ALDERSON REPORTING COMPANY. INC. i
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-

i

i
1

2 girth butt weld and relate it back to our basic allowable,

2
| stress. These are just samples of fatigue tests under control

3!
i displacement. Here is the stress range divided by that basic

4
allostable stress.

5e

y Okay, you put on 2.9 times the code allowable. You!

3 6
gat 40,000 cycles before you get a through the wall crack. Went*

,

n .

5 7| *
*

! : up to, say 8.8, 7500 cycles before -- well, and with this
< n ,

! 8'" static pressure.
. J

9
-

g So again I am illustrating that there is a,

.E 10 <
E substantial range for this ductile steel piping material against'

=

j 11|;
4 2

even a through the wall crack.

~i 12 '
3 DR. OKRENT: That is not material that has been
- , .

: 13 '\ 5 altting in the reactor for 10 or 20 or 30 years and may have'

E 's ,

5 degraded?i

= \
? 15

[ ! MR. RODABAUGH: That is absolutely true. The defects

? 16 '
! in these tests, like that girth butt weld I just put on, is

j 17
the typical girth butt weld but no delivered defects.3 ;

-.
5 18 | i
= No, this, we can always imagine that existing defect '

G
* - 19 <

A will get to you.*

20 :
DR. OKRENT: We don't have to imagine them. We find

21 !*
>

f them, you know. I

I t

22 1 !
'

J MR. RODABAUGH: That is true too.
,

.

Okay, we get the same sort of things for' elbows or |
,
'

(~}
24j more complex shapes, but again we put on control displacement f )'

,

25 1 i
' tests and again to get greater and say 300 cycles we have to put [ |

i,

J t
1
J ALDERSON REPORTING COMPANY. INC. | |
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|

11
7-} j on 17 times the basic allowable stress rates.

() 2|
DR. ZUDANS: It is interesting that the internal

3
! pressure is significant to the use of the number of cycles. We

4I
I even have a direct comparison with and without?
I

e 5

% MR. RODABAUGH: No, this, we are not intending to do

3 6*
that here. It is just a few samples mainly to chow you what

M

8 7i*

! kind of numbers you get up to here in order to get these cyclesj,

8 8
$ .

clear.
* ; r

9-

e i |
DR. ZUDANS: Each of the responses a single test of

E 10 :
E

~

the --
= ;

2 11 !
$ i MR. RODABAUGH: Yes. And there are hundreds more

12 !d

$_ such tests. I am just --
-

'

J
(~N d 13 !
\- 5

,

DR. TRIFUNAC: During e'ach test the S Of S sr h
M 14 |
x

@ | constant?
-

2 15 !
y i MR. RODABAUGH: Yes, that is correct.

T 16 i
! . DR. TRIFUNAC: We are interested in that not really,

!h' 17
$ !

no. They control displacement, so that is --
-.
E 18 '
E MR. RODABAUGH: They control displacement.'

I 19 '*

A DR. TRIFUNAC: So that is not (inaudible) .
'*'

20 |
MR. RODABAUGH: Oh, you are right, yes. It is.'

21 '|
*

DR. ZUDANS: It is the displacement that is constant?
,

22 1
DR. TRIFUNAC : That is correct. f

23
MR. RCDABAUGH: Yes.

24
f~h DR. TRIFUNAC: (inaudible) cycle between some other jiJ

25 I t !
j value that is indicated here? j j
; : 1

1 i

i t
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|

| MR. RODABAUGH: Well, in summary certainly it doesn't

Cw 4 2|
| seem like in the severe earthquakes that have occurred that there

3|
is any evidence that any piping has been damaged.

;

4|
|

Now supports have been known to have been bent or even-

e 5

%
broken, but as far as the piping pressure boundary I haven't,

2 6
except for one small branch line that Bob Cloud mentioned in*

e. .

5 7'*

{ his report, there has. been no indication of any loss of pressure
,

j 8!j intensity.'

, ,

: 9
e i

.

So what we really said, and this is coming back to

E 10
E { how much worrying do we have to do about these existing plants

2 11 ;

$
.

is that you are getting some help simply from past industrial

'i 12

| practice in the ordinary support spacing, ,and then experimental
i

(]) i 13 i1

E data shows just basically that barring major defects we do have
,

$ 14

_

a large margin of safety again for code allowable stresses.E

E 15 >
$ | DR. ZUDANS: This industrial experience, really what
'
- 16

$ is the limit of pipe size in industrial experience -- -- on

i 17
E ; the high side?

. -

5 18 -
MR. RODABAUGH: Well, in refineries 'nere's lots of- '

G* 19-

A 30-inch pipe. In power plants there's lots of 14-inch -- well,*
4

20
if you go on to condenser piping it goes up to 40, 50-inch.

* 21 -
DR. ZUDANS: Okay, then all sizes are common? |

22) !
MR. RODABAUGH: Yes. I

i

23 ; j
Well, that is the main point of my little talk, thatt ;

:
24

f( ~) there are margins of safety among ducrile piping material. The;

25 i
'

thing I think that has really mentioned before is that what you
,

.f i
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1

) want to do is leck a little bit at those supports that may be in

b,_5 2 -

the existing plants. And maybe this work has already been

3 ' partially done or completely done.
i

4,
Look at the floor response spectra of these existing-I

I5;a
! plants and maybe check to see if there is enough anchor boltsy

3 6
1 i in them or if the anchor bolts are strong enough. And then
n
5 7|. maybe you could -- you see, a weight support can be just a{ ,

- '

i 8'

) long hanger rod and could swing under that. So there may be
,

*
t 9|
p ; places where even though you have got this weight support at an,

E

10|! appropriate distance you would have to ccme in with a laterali

E_ 11 ,

$ | support. .

J 12 i
!, ; So that is the sort of thing that strikes me you would

,

/~N E 13 !
(s/ E be looking at with respect to piping on these early plants.

$ 14
$ |

That is it, Dr. Okrent.

! 15 i
s |

DR. OKRENT : Thank you.
T 16 i

$ | MR. KNIGHT: We would like to perhaps change order a

y 17
$ ,

bit. Bob Baer was here and I didn' t see him until I looked

E 18*

g | back over my shoulder. Bob is going to address the broader
|

I 19 '.

A | question..

20 |
(Pause.)

21 !=
- MR. B AER : I believe Roger Mattson was down here

22 )i earlier and hopefully introduced the overall area -- oh, he ;

23 |
didn't? All right, well, let me try and give the introduction '

I,24 i

{} that-I believe he.was going to give. '

25 || We are prepared this morning to talk about three
i,

4 I
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1'
i items and you may want to eliminate some of it because of the :

( )3'

2|
| time constraints.

3I,

! What we had planned was for Chuck Graves to discuss
4|'

| Reg Guide 1.139, and that would sort of provide the committee
I

e 51
5 with the status of our current requirements on decay heat'

3 6|
1 removal.
n
5 7|

' *

! i,
And then I clanned to discuss our plans for the

-
. n

! 3 8j j longer approach in accordance with Action Plan IIE3.2 and
,

o 9,
i 3.3, which will be looking at a number of alternate decay heat.

,

E 10 i
E

|
removal systems, and then try and fill in for Gary Hollahan,

7 11

$ ! whose father is quite ill, who has been working for just the
d 12 |
$ last week and a half or so trying to come _up with a methodology

(d 5 13 |'N
E : for judging those plants that are currently operating that do

A 14 '
$ not have seismically qualified aux feed systems.

! 15 !
y j DR. OKRENT: This would move this into the next

J 16 |
2 agenda item.

i 17
y MR. BAER: Yes, right.

* c
z 18

3 DR. OKRENT: I guess we should see whether --
,

I 19 '* i

j DR. GRAVES: It has probably been compressed a bit --*
,

20 .
DR. OKRENT: I am openminded if you want to proceed

21I i*

that way. |:
,

22 !

DR. GRAVES: What we have done at this point is cut j
23 I

Cecil cut of the discussion on what -- a group discussion on .|

() what they have got at Diablo Canyon and looking.at interactions.

25 : .- I

l DR. OKRENT: Well, with regard to Diablo Canyon I |_

;

i
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!

1!
~7 have seen something in writing that the applicant has submitted.

Was it something beyond this that you had in mind discussing?
3

DR. GRAVES: Basically what we wanted to do was
I

4| to spend five minutes to tell you.what Diablo's program consisted
5a

@
of, how we are reviewing it in the Systems Interaction Branch,

3 6
1 and give you a schedule for the forthcoming events. I think
n .

8 7|'

! I, it would only take about five minutes to do that.
. n

'j 8

,} ( DR. OKRENT: Well, let's see, the document that they
,

d 9
g have provided is several pages and it is really detailed. Could.

E 10 i
i ! you not repeat that?
_

11E

$ DR. GRAVES: Oh, yes . I didn't plan to go into that.

d 12
* '

g ; DR. OKRENT: And just give us then the schedule

Od 13 !
E five minutes or less, okay?

A 14 |
@ ! DR. GRAVES: That is where we are on the learning
-

152
y curve.

'? 16
$ DR. OKRENT: All right. Why don't we take that right

h' ~ 17 ,
@

* = |.
now then before we get into the more general topic?

w 18 4
g j DR. GRAVES: Okay.
I 19 '*

'
A DR. OKRENT. But keep it as short as you can.*

20 |
(Pause.)

21 I*

g Why don't you assume we can read whatever it is you

22
are flashing on the screen'and so don't read it to us?

23
MR. GRAHAM: My name is Cecil Graham. I am with

24() the Systems Interaction Branch of the new Division of Systems )
t

'
25- ,

Integration. l

'

J '

l
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1
8 | Briefly, what I want to do is go over what Diablo

() 2|
| Canyon is doing in their seismic systems interaction program,

3!
i give you just briefly a background of the program and in just
,

4>
a few seconds what the program consists of, the major elements!

I
e 5i
5 of it, what we are doing to review the program, and our schedule -I

|

@ 6
for completing the program._

n
IM 7.

! As a matter of background, the program was developed'

n.

)" 8
as a result of discussions held at the November 5th, 1979

O.
n 9

'

g ACRS subcommittee on the TMI-2 accident implications. The,
,

E 10
i program consists of looking at seismically induced interactions

,
_

11 .
between nonseismically qualified equipment and safety-related

2
j

|
d 12j equipment. The' requirement has been subsecuently documented in

'
(~T j 13
\_/ = the TMI-2 Action Plan as Item IIc.3.

A 14

_$
The program consists of a number of major elements;

2 15
y j briefly, initial office activities involve identifying the
*

16 .
d j safety-related equipment to be considered; identifying for the

h' 17j purposes of locating the equipment in convenient spatial
,

'' $ 18
= distributions according to the fire zones; preparing the
E

191 . ; ,

criteria.. 3 ,

l 20 0

There are a number of so-called walkdowns associated,

21 '*

with the program that will involve going out and confirming'
4

1
i

i.

22 1
j -the equipment that was identified in the initial office |
i

23] activities; walkdowns to determine interactions; walkdowns to ,

24

() determine interactions among the various compartments; and

25 | i
~ finally,.walkdowns to verify that any modifications have been- |

t

I
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(
l
1

9 I| properly implemented.
'O 2 The ne:<t phase involves the technical evaluation of

3 any identified interactions. Finally, modifications, any

4 modifications that are indicated as a result of the technical

g 5, evaluations.
9 !
j 6 The program involves an independent audit by PG&E's
R
b 7*

i QA department, and there is also involved an independent review
5'

A 0 board that will monitor the programs and report its findings
. J

9
*

. to upper management of PG5E.
E

g 10|' The Systems Interaction Branch review will consist,
=

5 II | first of all, the review will be conducted by an interdisciplinary
's i

12 Id

E review team consisting of about three members of the Systems
c

Oi'! neereceien erench, e1sc membere ce the sechenice1 Eneineerine
-

i'

I4 ;z

@ Branch and Structural Branch as necessary, and we have a;,

s.
=

15g consultant from Lawrence Livermore Laboratory.
*

i

y 16 The review itself will consist of two parts, an
z

g"
,

17 in-house review in which we will review the documentation
= !.

18 provided by PG&E and an on-site audit in which we will lock

# ;

* 19
j ! at -- discuss the information provided by PG&E, review the,

;..

20 results to date, observe some of their walkon activiti?s of

*
21 progress, and conduct our cwn walkdown of certain selected

22 systems.
.

'

|
23 I would note, Dr. Okrent, that we have invited the

24 IACRS staff to participate with us in this audit as you wished !

25 to keep informed of what we are doing. |

.; i

! '
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1' .

10 ! The schedule for completine this effort is as

2i
i follows. There have been two submittals by PG&E so far --

3
! May 7th and May 27th -- and there will be further ones as these
i

4'
! documents are modified to reflect the results of the staff's
\

*

o 5;
j evaluation and as new information comes in.'

~

6
I There will be the on-site audit I previously

,

E* u 7-
! I mentioned, will be held on June 17th through 19th. We expect

- n I

}j
8'

to get an SER Supplement out addressing the results of this
,,

: 9

f evaluation in early August, and we would like to be able to'

e

'

E 10 i
E i meet with an ACRS subcommittee in mid to late August, and so
_

$ 11 |
2

that we can meet with the full committee in September.

d 12 !
$ That is just a quick overview of what PG&E is doing

,
-

13 <|E,
~

E and what we are doing. I will be happy to answer any questions

A 14 I
$ you have.'

I! 15 f *
'

y | DR. OKRENT : What is the status of Diablo Canyon

s' 16
Q with regard to the ASLB and so forth, low power operating

,

6 17 *

$ -- or anything?
. -

.

G 18 |
| MR. GRAHAM: It is my understanding that it will be,-

I 19 >*

A around the end of the year they would be ready for fuel loading*
:

20 '
licenses unless someone can correct that.

'

* 21 * .

Gary, are you -- |4

1
22 i |

MR. ZECH: I think that is assuming of course that

|i23
they have the -- in the sequence of things in the near term i

f

24 i

() all our licensees that we do get to that point where we do'

i25 .

It may well ce that by the end of
'

recommend to the Ccmmission. ,

j
i
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| |

} | |

11 ! the year we are able to do that. Of course after they get their,

() 2
if they do get a 5 percant license like the other near term --

3

|
plants, their fuel load would be around that ti.ie, perhaps

4|.

after the first of the year.

e 5
y { DR. OKRENT : What are the issues that the staff or
3 6
1 the ASLB have to open?
E

. n 7
j MR. ZECH: I don't have firsthand knowledge of the

,

i 8i'

} | specific issues. I do believe that they arc few in number,

9|*
d
i however. I can get that back to you fairly easily, I am sure.,

E 10
E | DR. OKRENT: I mean, is this issue keeping them
2 11 I i

$ | from getting a final decision from the staff, or is it something '
4 12 1

'
$ else?
- -

(~' E 13 !
% E MR. ZECH : I don't think this is on the critical,

$ 14 ij | path, so to speak, for the staff to consider. They are being

2 15 :
'

y proposed to the commissioners as a poor consideration of a

J 16
2 ,

licensee, no.
i

n' 17
$ j MR. GRAHAM: Dr. Okrent, I would note that we do have

5 18 i*

g ; representatives of PG&E in the audience, even though this is
I 19.

A | not a specific PG&E discussion..

I
20

f MR. ZECH: I think, to answer your question, we don't

21 i*

have specific information that you are asking for, Dr. Okrent,

22 ' |

but we can provide that to you. We don't have a schedule per |
23 i

se that we developed for --

24 |{} DR. OKRENT : Are they seismic issues or nonseismic -

25) issues' that are open?
!

,

. :
d

'
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1 '

12_h i (Pause.)
(JN. 2

MR. ZECH: No seismic issues.

3
DR. OKRENT : No seismic issues. They are issues

i

41
other than seismic issues that are now the ones that you say are'

5,e
j on the critical path? Okay, I just wanted to understand.

3 6 !
MR. JACKSON: However, there is, the Appeals

N

R 7'*

.- ! Board is, a motion to reopen the hearing is before the Appeals
. n

- 3 8
|

" Board on seismic Issues on new information, primarily the<

g1 . ,

i 9I-

y | Imperial Valley earthquake last year, new information gathered,

:
h 10 I
E fr:m that. And that has been responded to by the staff, and
=
2 11

'

j we are waiting a ruling on that.

d 12 '
j MR. KNIGHT: But in the licensing process, the

('') E 13 <
5 matter before the Appeals Board, the license was not onlys.

,

$ 14
# in the licensing process -- ---- --

= ,

9 15 ,

@ ! DR. ZUDANS: Is this nonseismically qualified
-

i

16 '~
-j systems interaction with Category 1 or safety-related systems'

u 17
$ limited to Diablo Canyon alone, or will it affect other

. -

5 18 '
g ; p lants?

I 19 !*
'

j 2 U1. KNIGHT : Well, I think inevitably it will affect=

20
other plants. I don't think there is any question about that.

*
21

The impetus for the program stems from Three Mile Island lessons ,.

22 ] and this is where we are!learned and guidance from the committee,
9

23 '

starting.

24 i

(} DR. ZUDANS: Will it take six or eight months for !

25 i' each plant to do this type of program or what, how do you
i !

i I
'
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1
13 envision then completing it for all the other plants?
/) i

(_/ 2
MR. KNIGHT: I'would characterize it as a long tern

3,
! and I think (inaudible) possibly a generic subject.

4|
MR. GRAHAM: I would like to just emphasize, as-

e 5

5 Jim pointed out the committee recommended that we look particularly

N
I 6 |. at Diablo because of its uniqueness in its location, and
n >

R 7.
'

! we are emphasizing that right now in the Systems Interaction
y r.

5 8'"
Branch. Of course seismically induced systems interactions

,3,

d 9|
i are certainly only one aspect of the overall question of,

M 10 i
i systems interaction.,

E 11

$ | One of the things we have learned so far from this
i 12 |
$ ; program is it is very dif ficult and yet important to get the
m -

p/ E 13 i
s- E systems interactions categorized to a manageable magnitude.'

$ 14
$ You could bite off too much and won't be able to come out with
_

2 15 ;
y ; anything practical.
'

16 '
h This is one thing we are facing. I think after

i 17
we finish the Diablo program we are going to look at that, wey j

'
N 18

i

g ! are going to look at other types of systems interactions, and

I 19 '-

A then we will be making a decision as to how we are going to
'

=

20 j

apply this to other plants.
i* 21 i

Right now it is really too premature to say anything

22 i

about the other plants. We are really being responsive to j

!23 'l
. lessons learned from TMI and also from the committee's j

'
|

I

i

24 |(} j
recommendations on Diablo right now. But after we finish we ;

|25 | ,

! will be looking.at how we plan to go forward. j i
, ,
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14 I DR. OKRENT: At the moment the only question that

2
I I have is whether there are interactions of the type that I guess
!
!

3| you wouldn't see by a walkdown or by questions of physical
i

4| location that are related to perhaps electrical faults or
i

5g malfunctions or whatever.
n ,

j 6 It wasn't clear to me whether that was also part of-
R
*
S 7| luck or whether one knows that these, no matter what they are,*

A.

E g:
n are not important to the acccmplishment of phase shutdown. I,

d-

9
-

. don't uant to get into that point now.
3* ,

@ 10| MR. GRAHAM: The answer is that it will be considered
3
_

5 II
| to a limited extent, to the extent that you could identify

3 i

" 12 '2 by actually walking through a plant. Any seismic failure
: ; -

() 13 that might initiate an electrical failure, and the electrical

D 14
9 fail.ure could even be a subsequent failure or a consequential
E

_f 15 ; failure, it is. But to actually take the systems per se, as

j 16 you would review a complex diagram of the systems and look at
A
'~
- 17g almost a reliability aspect of the systems, no, that part is

e F
E 18

.

_ not.
t-

8_
-

>

I9*
g Only those that are at least primarily and.
n

20 : secondarily initiated by, assisted by a seismic event.

2I DR. OKRENT: I am talking about electrical failures
!

22 [ that might be initiated by a seismic event. That is what I was i

!23
.

referring to.
..
i :

24 Well, let me just mention that for now. Thank you. |

25| I think we had better go on.
; i j

l 4

: i
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1 |
' 15 i Let's see, how do you propose next to proceed then,

( 2|
j Mr. Baer?

3|'

MR. BAER: Well, I think we proposed to have Chuck'

i

4'
Graves give a brief summary of the status of Reg Guide 1.139,

m 5

3 which is a current proposed position on decay heat removal,
s 6* "irst, and then as I said before, I will talk about our plans
e. i

A 7'* { ; over the next few years of coming up with what we think are

| 8!*

much broader requirements.
9;i

g,
' d

i I thought it would be helpful to start with sort of
,

E 10
i the status, current status.

2 11 ,

$ j The next speaker is Dr. Graves from the NRR staff.
d 12 !
_5 DR. GRAVES : The first slide deals with a sumr ,.ry

,
,

rg 5 13 !
(_j E

.
of the Reg Guide 1.139 and its predecessor, which was Franch

A 14 !
[- Technical Position 5-1.'

2 15

s Back in 1974 the staff reached the conclusion that
? 16
) there should be a safety grade way to bring a reactor to cold

i 17
y shutdown. That was impcsed on industry. As a result there wera

$ 18 ;*

g |
appeals by industry, reevaluations by the staff, for the ;

E 19 I

." A | first time approval of the position by the Regulatory Requirementh
'

20 !
'

Review Committee in 1976, another appeal and another evaluation,

21 1a

and finally an approval by the Regulatory or -- -- Committee,

22 '
in January of 1978. |

'
23

That approval involved implementation and essentially

24 |
.

lthe implementation was that plants coming in for the first time{}
| as of January 1978 full compliance with the ' position was j

'.:
1
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l

3
1

7-46 required. For other plants partial compliance would be required. 1

%-] 2
| There was another requirement that was imposed on us

3 !
at the time that position was approved, and that was that a

i

4 |
regulatory guide would be issued, go out for public comment,'

e 5 |
5. and when that guide came out finally in approved form the

.

3 6
branch technical position would be replaced by the guide.*

n
5 7i*

The guide was partially changed as a result of_~ '

- n
3 8

! public comment, and then Three Mile Island occurred in March of"

d-

d 9,
i 1979.,
-

E 10 ' .

As a result of Three Mile Island the Regulatory GuidaE '

: '

2 11

s ; 1.139 was revised drastically, primarily because a new version

d 12 '
,5 in the regulatory guide considers the impact of Three Mile

-

C#' E 13 ,

E Island-2 event and considers degraded core cooling and

E 14
i 5 accidents.

u
-

15 !
j |

The original branch technical position did not

T 16
@ address LOCA's, did not address degraded core cooling. That

@h' branch technical position is the position which has been
! 17

. -

5 18 ,

| implemented in recent times. I-

E 19 !*

I The new version of the regulatory guide which*
,

20 '
includes consideration of degraded core cooling and a variety |

*
21 of accidents has been presented to the ACRS early this year and

q

22 i l

: it is planned to have that guide go out for public ccmment
l

23

f by July of this year.

24 ;

() I would anticipate there would be a significant

25 ' i

reaction to the revised version, as there was to the initial ;
j

|

5 ,

'

i
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I 1

|
'
'

3
17 j version prior to Three Mile Island, and I cannot make a guess

t
2|

| as to when an approved guide would appear.
1

3;
: However, in the present version, as far as the
i

4| branch technical position is concerned, that is a position that
,

5!e

q. is in the standard review plan and was implemented'in recent'

.

j 6'
years.. ,

i
R" 7;.
,~ ! Now I did have some other slides. I will put them

\ . n
E 8'

". on and jump fairly rapidly through them because of the'

O-

d 9>
y short time., i

E 10 i
i MR. MATTSON: Chuck, before you go on could you say
=
2 11
j what you mean by implemented in the last couple of years?
4 12 '
$ DR. GRAVES: Yes. The implementation in the past
-

Pt : 13
NJ 5 few years did not involve in any case full implementation

)
I

A 14
because no new reactors came in. We then had the partial? ,

i

i :
E 15 ,'

y | implementation which was specified by the -- Committee.

i J 16 .
'

2 MR. MATTSON: In other words, were plants that had
,

i 17
5 .

already filed for an OL at the time the branch technical

E 18 I
*

position was approved by the Regulatory Requirements Review
3 ,.

E 19=

A Ccamittee, they are exempt frcm the full requirements cf the*
t

20
branch technical position, but on a case-by-case review they

* 21 - ;

8are compared against a table which was approved in the branch
|

1 22 i
|technical position --,

23
DR. GRAVES: Yes.

24
/~ MR. MATTSON: -- which talked about the most important
(_3 .} !/

25 1 i

! features'to consider for backfitting.
'|

l

!
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4

i

! .
I

! DR. GRAVES: That is correct.
i

2.

|End Tape 7
|lurrell 3 )
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(} 1 OR. GRAVES: That's correct.

2 MR. MATTSON: Ano it would only be Completely
3 applieo to a plant filing for a CP a f ter January '78, of

4 which they are none.

5 OR. GRAVES: All right.

6 The next slice gives tne nighlights of the oranch

7 technical position and the previous version of the Reg.*

'

sGuice. I'm pointing out three areas here. First, the main
~

9 ef fect of this position was a cunch of requirements that
'

10said that the new staff position was that a plant should ce

11 capable of ceing taken to cold snutdown using safety grace
12 equipment.

13 Previous history was tnat the not stanoby position
/~},

(._, 14 was a safe end point. In bringing the plant to cold

15 snutoown , one will have to consider the loss of of f-site

16 power, signal f ailures, ano also tnat tne plant be brougnt;

17 to colo shutdown in a reasonable time.
18 The change in the position in saying that hot

19 stancby was a safe end point to saying the plant snould be-

20 capable of being brought to colo snutdown impacteo on other
.

~
21 sy s tems .

22 As you recall, this was a branen position wnich
.

Z3 really initially cealt with a resicual heat removal system.
24 However, because of the functional requirements in going to

25 colo shutdown, it impacteo on other systems sucn as

(~')v
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(~) 1 instrumentV error,.the secondary sice in the steam dump, and

2 tne chemical and volume control system. And some of these

3 systems -- they were not seismically qualified and therefore

4 were impacted.

5 There was one other effect -- I'll jump down to

6 the bottom of the slide -- and that is in this branch
7 technical position, there was also a concern for acequacy of*

'

8 supply of gooa, emergency feed water. This position on tne
'

3 bottom cealing with tne auxiliary feec water supply is not
'

to acdressing seismic capaoility of tne system itself but does

11 require a seismic category supply wnich was intended 50 be

12 gooc water.

13 And because of lack of information on the amount

14 of good water that aculd be required to bring a plant to:

15 colo shutdown from not standby, tests were requirec and up

16 here under V you'll see test requirements.,

17 The object of the test requirements was to

18 determine how long of a time, in fact, it would take to

19 bring tne plant to cold snutdown with loss of of f-site power-

20 considering the worst signal failures, anc concerning
,

*
21 principally two effects.

n One was now much time woula it take to mix boratec,

23 water under natural circulation conoitions anc the second
24 was tna t for some plants there are terminal stress proolems

; 25 1n the vessel unen cooled down under natural circulation

()^'t
,

%

!
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() 1 concitions sucn that an extended period of time mignt be

2 required to cool oown ano still meet tne terminal stress
3 requirements.

4 With the information obtaineo from this test,
5then, information coulo be obtained to oetermine how much

6 supply of good water would, in fact, ce needeo for a plant.
*

7 Now, I said it impacted on otner systems ano to
.

8 talk aoout that, ano very briefly cover four processes wnich
.

9 were involved in this position of saying you have to go to
a

10 colo shutdown, snoulo be capable of goind to cold snutdown,

11 using safety grace equipment.

12 We have a problem of circulation with the reactor

13 cooling system neeceo. We have to worry about

1-4 oepressurization of the primary cooling system. We have to
,

15 carate the primary cooling system, ano we have to remove

16 he a t .

17 Now, these processes now start bringing in other
18 sy stems .

-
19 First o f all, wi th respect to circulation of the

20 reactor coolant during snutcown, tne reasons for it, as I, ,

*

21 mentioned cefore, mixing of borated water, uniform cooling
22 of. the locps and reouceo vessel stress problems,

s

23 If you have off-site power, then you can use
24 reactor coolant pumps. Tnere is plenty of mixing; tnere is

25 no proolem.

O
1
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A' ,) 1 However, with loss o f of f-site power, you lose tne(
,

2 main cooling pumps anc go into natural circulation.
3 I won't go through all tne factors uncer coo'down

4 and natural circulation in the next item. I will jump,-

5insteaa, to the ef fects of seismic events.

6 With respect to coolcown in the system -- and
*

7 assuming in this slice that the auxiliary feed water system
8 were safety grace, then one of the principal ef fects of an

.

9 extra system-is the atmospneric cump valves.
a

10 These would be required to cool cown tne plant ano

11 tne dump valves themselves are seismically qualifieo.

12 Howeve r , the air supply to the cump valve is, in many cases,
13 no t . -

r -.

' 14 MR. MATTSON: I remember these slides from the

15 last time we gave tnis briefing down nere ano something that

16 occurs to me since Three Mile Island that aidn't occur to me
l'7 then wa s tha t if you are in natural circulation, pressure

18 ana volume control is sometning you have to maintain, but
~

19 you've lost -- at least on BMW reactors, level indication

20 for tne pressurizer because it is not seismic category one.,

.

21 So you would by cesign be solia, and at least a BMW macnine

22 curing this natural circulation coolcown and tnen cumping,

23 water on the floor, I guess, in order to say you 'were coing
241t witn all seismic equipment.

25 was that consicered in wnat you cia originally?

/~')
V

,
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() 1 DR. GRAVES: No. In fact, this was prior to Three

2 Mile Island, Roger and, in fact, what we were considering

3 there was extenceo loss of of f-site power, seismic event,
4 for example, loss of reactor coolant pump seals.
5 de also consicereo a steam generator tube rupture,

6 or water hammer -- any of those events where a prudent
*

7 person might want to take the reactor to colo snutoown ano

8 we said if those events did occur, then we wanted the system '

.

9 to have tne capability of going to cold shutdown using
a

10 sa fety grade.

11 You notice, I old not refer to a Three Mile Island

12 o r LOC A .

13 MR. MATTSON: The only reason r bring it up is

N- 14 because the slide implies that the only ef fects one has to

15 worry about for a seismic event, and getting into this

16 situation, are tne cump valve controls.

I'7 OR. GRAVES: Rignt.

18 At this stage now witn the lessons learneo we nave
;

*
19 the questions of the instrumentation for the level of the

20 pressurizer, a numoer of other Lessons Learned effects wnich,

'

21 were not considerec in the slice.

n But, again, this goes back to the original cranen
.

a tecnnical position.

24 Now, signal failures also affect that atmospneric

25 cump valve, and this requirement of the duro valve has

ALDERSON REPORTING COMPANY,INC,

300 7m GTREET, S.W. REPORTERS SU!LCING. WASHINGTON, D.C. 200241202) 55&2345

. -



}2dt--

() 1 Deen consioered in recent implementation of tne branen

2 technical position.

3 We nave to depressurize the primary coolant system

4 duri .g cooldown, primarily to get at tne RHR system. We're

5 starting something typically something like 2050 PSI A but

6 you can't operate the RHR sy' stem until you get cown to 400,
*

7 so you neeo to depressurize.

8 With off-site power, there is no problem because
.

9 you have the normal pressurizer spray criven oy the coolant
*

10 pump dynamic pressure on the RCS pumps.

11 With loss of off-site power, you lose the reactor

12 coolant pumps, you don't have your normal pressurizer spray,

13 and typically one might want to try to us~e the auxilliary
O~\ 14 pressurizer spray, wnien comes from the chemical and volume

15 control system, which now starts to bring in the effects of

16 the chemical and volume control system witn respect to

17 seismic requirements and sa fety grade considerations.
.

18 The effect of the seismic event, for example, witn
* 19 respect to depressurization in this sense, again prier to

20 Three Mile Island, was that tne instrument air supplies are

21 typically non-seismic and tne auxiliary spray valves are
22 controlled by instrument air.

,

23 In tne case tnat you lose some of this acility to

24 cepressurize, say witn the' auxiliary spray, tnere are some
25 alternate methocs. One might try to enange tne pressurizer

(%
Y,)
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() 1 level. However, some recent events indicate that it is

2 dif ficult to depressurize by changing pressurizer level
3 Decause of what we call thermoconduction limiting the water
4 into the pressurizer. I won't explain aoout that too much

5 unless you ask questions.
6 You can go to use of the power-operateo

*
7 pressurizer relief valves which we considered in Lessons

.

8 Learneo Task Force. Normal heat loss is so small that you
.

9 cannot let the plant consider tnat the heat loss from the
'

10 pressurizer would cool the system oown, because that would

11 take days.

12 OR. ZUDANS: Would you explain this auxiliary

13 pressurizer spray? -

() 14 OR. GRAVES: Yes, sir.

15 Normally, when t'he reactor coolant pumps are on,

16 there is a spray capability in tne pressurizer. The water

l'7 from that spray comes from from the scoops essentially in

18 tne piping, cown the crain of the pumps. As long as you

19 have the pumps, you can spray that way.< -

20 If you lose that capability, then tnere is another
.

*

21 line leaoing to that spray which comes from the chemical and

22 volume control system which would then ce supplied by water
.

23 from the charging pumps. Now, that particular path inv~olves

24 a numoer of valves -- several valves, ratner, wnich are air

25 operated. If you lose tne air, you lose control cf the

ALOEA?O*. REPORTING CCMPANY, INC,,
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() 1 valves, ano there are two ways to lose tnat pressurizer
2 spray.

3 One is that the valve, in the auxiliary

4 pressurizer spray line itself will fail to close if you lose

5 the air supply. You can also lose it by having another

6 valve in a line parallel to it fail to open because of loss

7 of air supply. There are several ways of losing it.-

8 OR. ZUDANS: Sut these pumps can be operated witn
,

9 of f-site power?
.

10 OR. GRAVES: I'm sorry? .

11 OR. ZUDANS: These pumps can be operated with
,

12 o f f-site power?
.

13 OR. GRAVES: Yes.

'

14 Now, the question of the air supply is a question

15 o f the seismic event, which is --

16 DR. ZUDANS: We have this type of capability in

17 OPWRs?

18 DR. GRAVES: The pressurizer spray?
.

19 OR. ZUDANS: Auxiliary pressurizer.

* 20 DR. GRAVES: Yes, I believe so. I'm not aware of,

21 any plant that doesn't have one.

* 22 OR. ZUDANS: Thank you.

23 DR. OKRENT: How much of tne enemical anc volume

24 control system is seismic class one?

25 DR. GRAVES: I can only speak really of

O
.
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Westingnouse. Well, I can make scme statements, out f:cm

(} westinghouse plants tnat were reviewec recently.
Those portions of the chemical anc volume cont:cl

,

sy stem which ;co.ul.c. be. usety.o r ngrari.c.c. ware ,e= 4 s;::.i.ca) h
-

qualifisc. The main problem was not seismic qualification

of the piping, the pumps and the tanks, the boric acic

tanks, the boric acid transfer pumps, the charging pumps --

the cnarging pumps were part of the ECCS anyway.

The proolem was only of control. In other worcs
.

that the valves -- in some cases tnere was no alternate path
.

such that the loss of system air coulo cause loss of

function.

Now, in particulaf, witn the chemical anc volume

control system, tne normal moce of oper'ation is to have a

O letcown line coming from the primary cooling system anc

going to that system. That letcown line has a numoer of

valves in it, all air operatea, anc it is subject to unen

loss of instrument air, it will f ail. It will also fail cue

to signal failures.
.

Because o f that -- and tnat 's a common weakness --

,' we cic require an analysis by westingnouse to cetermine that

they coulo, in f act, still carate if they lost that line cue

to loss of tne air supply anc they coulc demonstrate that,a

,

.witn the air system, they coulc borate withcut that letcown

function and tnis was primarily cecause they nac f airly nign
.

|

| ,

|
'

|
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(~3 gneignt per borated water, either 4 percent or 12 percentU

2 weight of boratec water, wnicn would ce supplied oy ECCS

3equipmen t tr, rough fully-qualifieo lines and wnere there was
go question that signal failures could not knock out the
gprocess.

6 So for their systems, they would be able to meet

7the seismic requirements in all cases except for the air.'

.

aIn some other plants, I Delieve in some BMW plants, they
*

9Could not meet tnat requirement. There were some
.

10 we a K ne s se s , I believe, with respect to boric acio transfer

11 tanks and pumps and, as I understand it, a new system has

12been proposec that is going to come in in July for Mioland

13 w hich involves a new boration system for-that plant,
'

14 independent of the chemical and volume control system wnich

15 will meet the requirements of that position.
16 So there you've got it. In their case, they did

17 pu t a new system -- tne plant put a new system in.
18 OR. ZUDANS: Is there a cedicated pressurirer

- 19 spray system under consiceration, at least at thinking
20 level, otner than tne --,

.

21 OR. GRAVES: Well, in a way, there would be if tne

22 position were met, you would say that tnere is a dedicated
a

23 auxiliary _ pressurirer spray system nnich would be safety
1

24 grade , the full position.

25 OR. ZUDANS: If you qualified tnis.

)'
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() 1 OR. GRAVES: That's right. I

2 DR. ZUDANS: Then the plants could already have it !
3 -- and they could be used if the pumps are usea for
4 something else? .

5 DR. GRAVES: Well, if.you lost the main coolant

6 purps , then you woulo nave that capability. There is

'
7 another possibility of course, that it would ce used to open

.

8 the power-operated relief valves and the pressurizer ano
.

9 olowcown to tne quenen tank. However, for extencea
*

10 blowdown , this would rupture that tank.

11 DR. ZUDANS: Thank you.

12 DR. GRAVES: Boration was one of the principal

13 unknowns. BeCause of this, we required a boration test.

14 Tha t first test was scheduled to be for Diablo Canyon.

15 Diablo Canyon has supplied us with a pre-test analysis..

16 They will be supplying us with operating procecures af ter

17 they run that test. They will be provided with a post-test

18 recort describing the results of a test anc now those

19 results coulc be used to size auxiliary feec water supplies-

20 a nd determine the amount of time taken to cool cown a plart
.

* 21 uncer natural circulation.>

22 The main problem for boration is that if you
e

z3 remain -- for example, if you remain at hot stanoby to

24 perform a previous position, you would still have to
borate. Even though you are operating on the safety valves,25

P
\
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(,) lyou are at high temperatures. A f ter Xenon burned out,
~

2 decayed from tne system in about 36 hours or 24 nours, you

3 woula nave had to borate some, even at hot stanoby.

4 In going from hot standby to cold shutdown there

51s an accitional boration requirement. An example o f this

61s underlied the parts per a.illion that I have shown.

'
7 With off-site power available, the reactor coolant

.

e pumps easily hancle mixing. However, again the problem is
.

9 natural circulation.
*

10 The effects of a seismic event, for example, which

11 would be of interest nere, again it comes in in the chemical

12 and volume control system, the fact that the instrument air

13 is nonseismic for many plants. There are some plants, as I

O' 14 men'tioneo, where there is, in f act, nonseismic equipment,

15 wnich shoulu be considered, anc finally atmospneric dump

16 valves which are used to cool down tr- _acondary in aavance

l'7 of primary, have a nonseismic air supply to them in many

18 ca s e s -- n o t all cases. Sequoyan coes not, to my knowledge.
*

19 Alternate metnocs, again, would oe no let-cown and

20 Ona t will ce cemonstrated by test, tnat tney can borate,

*

21 witnout letdown because of the problem I told you aoout loss

Zl of air supply o f letdown mines.
*

23 There is another possibility of borate oy enanging

24 pressure level ano contraction. Tnis nas oeen cemonstratec

25 oy analysis only.

OV
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1 Coming just aoout to tne enc.

2 Heat removal primarily concerns the steamdump

3 valves and the auxiliary feed water system wnich will be
4 treated separately. Again, the problem with the steam dump

5 valves is not the valve itself, but the air supply.
6 Now, this was the implementation I discussed

7 before, full implementation for all plants coctored a f ter'

.

8 January '78 ano partial implementation for plants in-house
'

9 before.

*
10 The partial implementation involves primarily the
11 auxiliary feed water supply ano acceptance of manual actions

12 to correct for nonseismic instrument air, which was allowed
.

13 in the implementation. .

() '

14 I believe that's all that I will cover, since this

15 meeting is limited to seismic events.

16 I tried to illustrate, for. example, the status of

17 the sta f f work in this area. One, with respect to the

,18 0 r a nc h tecnnical position, wnich is part of tne stancard

19 view plant and has been used in implementation. The secono.

201s a Reg. Guice unich has been revised and nas gone out
.

* 21 again for public comment ano wnich incluoes effects of Three
22 Mile Island.

.

23 Are there any questions?

24 DR. OKRENT: I think mayce One following
25ciscussions are related to this?

dp
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(~) 1 DR. GRAVES: In one case, Sob, you're hanaling\$
,

2 auxiliary feea water wnich, in a sense, is part o f this.

3 This position impacted on auxiliary feed water primarily
4 through the supply, not the system itself, but the supply of
5feec water.

6 DR. MATTSON: We understoco your agenca item two

' 7 to go generally to the goodness of decay removal and we have<

.

8 a couple of things going on. First, we wanted to talk about
'

9 the 1.139 ano emphasize the seismic things that were treated
'

10 in there and now Bob Baer is going to summarize, from the

11 TMI action plan, what we've agreea to in response to the

12 committoe's earlier comments on decay heat removal

13 generally , which will, of course, incluae seismic
-)

.

14 considerations.

15 And then, specifically, the question of seismic

16 qualifications of auxiliary feeawater systems.
I'7 DR. BAER: Thank you.

18 First, let me briefly discuss our longterm plans

19 in regara to the overall problem of decay heat removal.-

20 Tasx action plans IIE 3.2 anc IIE 3.3 will involve the study
.

*
21 of alternate decay heat removal systems.

Z2 The ACRS in their comments on the craft action

23 plan commented that there is a need to evaluate these heat

24 removal requirements in a comprehensive manner ana the staf f

25 agrees witn those comments, anc we intenc to interpret those
I

.

O

ALDERSON REPORTING COMPANY,INC,

M 7th STREET, S.W. REPORTERS SUILOING WASHINGTON, o.C. 20024 CO2) 554-2345

_- --



133-

() 1two action plans I just mentioneo in a very broad sense to
2 study all the alternatives that seem to have some merit.

3 We want to meet with tne appropriate ACRS

4 succommittee and we have to identify which one that is and

5 consult with them on all aspects of this problem and I think

6 there are at least three key items: One, oetermine the

' 7 objectives of alternate decay heat removal systems. There
.

8 are three or four that people have mentioneo that I am aware
.

9of. There may be more tnan tnis, and their objectives seem
'

10 to be a mixeo cag in some cases.
,

11 And then, cecide upon the functional requirements

12 for these oecay heat removal systems, and tnen the candidate

13 systems ano some likely canoidates, at least that nave been

14 mentioned , have been the bunkered system, as indepenoent ar

15 one can make it from other oecay heat removal systems.

16 81eec and feed has been suggested as a viable

17 alterna tive .

18 The staff, in responcing to tne results of Three

19 Mile Island has taken the route as a first step of getting.

20 nighly reliable aux feeo systems and that perhaps is a good
.

*

21 approacn.

22 People have mentionec sometning called a nigh
a

23 pressure RHR ano I'm not sure whether tnat's the same as a

24 bun <ered system or not, out tnere are a ounca of canoidate

25 systems that we thine. ought to be stucied and plan to stuoy.

(~J
h ,
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!

|

I

| ALDERSON REPCRTING COMPANY, !NC.

| 300 7th STREET. S.W. REPCRTERS BUILDING, WASHINGTCN, D.C. 20024 (202) SE4-2345

!



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- -___________

|

134"-

() 1 We think this will taKe aoout a two or three year
2 perica and, at the end of that time, hopefully we will have
3 firm recommenoations on requirements botn for new plants and

4 for backfitting of existing plants. Ana tnat leads to the

5 question of what to do in this interim time perloc of two to

6 three years, especially for those plants that do not have

7 fully scismically qualified aux feed water systems.*

.

8 On May 20, Roger Mattson wrote a memo to Mal
'

9 Ernst, my boss -- I don't know if you all know Mal. He is
'

10 sitting there between Roger and Gary -- ano, in nis memo,

11 Roger directed Mal to develop a specific -- I'll reac it.

12 The words are very good - "to develop a specific rationale

13 and approach for dealing with the question of aux feed water

(~hw/ 14 systems seismic qualifications.

15 By the way, Dick has copies of this memo. I don't

16 know whetner tney've been cistriouted or not, anc there is

17 certain back-up attacneo memorancum to it, also.
18 For those plants that ao not have an aux feed

19 water system designed to seismic category I requirements,-

20 developed guicance to the civision of licensing so that they
*

21 can make a decision whetner or not tnere is a basis for

22 continued operation for the two to three-year period that
.

23 will De requirec to study all the decay heat removal

24 alternatives in accord with tne Task Action plan IIE 3.3. )
25 That assignment was assigneo to me as head of tne

|
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() 1 Safety Program Evaluation Branen and Gary Hollahan has been

2 worxing on tnis proolem for about a week ano a nalf -- well,
3 actually about a two-week span out has had some otner Cuties

4 and prooably has devoted a week and a- half to it.

5 Gary was going to make the next part of the

6 presentation but unfortunately his father is very ill ano ne
* 7 lef t on an emergency situation yestercay. So I have his
.

8 presentation slices. I have discussed tnis enough with Gary
.

9 so I'm certainly generally f amiliar with the approach that
'

10 he is trying. Hopefully,I can field the detailec questions,

11 ou t I may not in all cases.

12 He nas been working with people in the systematic

13 evaluation program branen, trying to formulate an approacn
,

,

(-) 14 tnat we can use to determine the adequacy of the basis --

15 well, really, whether or not there is a basis for continued

16 operation of those plants that do not have fully seismically
17 qualified aux feed systems.

18 And the first cut o f tnis, by tne way, was

19 performed by the Division of Operating ano Licensing. Ia

20 tnink the SEP branen, specifically. I tnink they came up
=
~

21 with ten plants as a first cut that are, let me call them

22 suspec t at this point.
.

23 What I nope to co in the next few minutes is run )
24 tnrough a series of slices, define tne statement of concern,

25 tne scope of review, the review approacn, tne review steps,

A
%-) |
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() l and then say a few words -- I don't have incividual slices

2 -- on plant application and expected results, but to say
3 just a few words about that.

4 The concern, simply stated, is that in many

5 plants, the auxiliary feed water system was not designea for
6 seismic category one. Reg. Guice 1.29..

* 7 And the safety implication of tnis needs to be
.

8 reviewed and appropriate licensing action needs to be
.

9 formulated.
'

10 Anc, as I saic, we are trying, in my branen, to

11 come up with a metnodology tnat would provide guicance to

12 tne Division of Licensing, Division of Systems Integration

13 and the Division of Systems Engineering,-performing detailed
14 reviews on the plants. Ano the steps that we see ultimately

15 nave to be performea is a clear icentification of those

16 plants where tne auxiliary feed water system is not

f7 completely cesigned outside of the category I criteria.
18 And as I say, the first cut made of tnis, there

* 19 appear to be aoout ten plants. Since Gary's oeen working on

20it, tnere are a couple more that he has come across that may
9
~

21 ce acceo to the list. On tne other hanc, as part of, you

22 know , Lessons Learnec, wnich requirec certain plants to have
.

23 procecures for using seismically qualifiec cooling water

24 systems as a source of water for the aux feec.

25 Some of tne plants involve carriers seeing in

O
Q.|
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m
(,j lacoltion to the original ten. The problem seems to De the

2 that the condensation storage tank was not seismically
3 qualifieo. I left out that key point.

4 But some of those may have physical means and

5 appropriate procedures for using seismically qualified
6 cooling water systems.

'
7 We have to certainly icentify all the plants that

.

8 are involved, evaluate the importance of safety, and I will
.

9 get into tnat in a little more detail. We are thinking of a
'

to risk assessment approach and then, depending on the results,

11 recommeno appropriate licensing action.

12 The basic review approach that we're trying to

13 come up witn the methodology is really to compare the risk

14 of a core meltdown to a seismic event, with the risx of core
'

15 meltoown due to otner events. We think this is probably the

1Gmost rational approacn to take on most plants where you do

17 no t nave fully qualified aux feed systems -- seismically
18 qualfied aux feed systems.

a. 19 It's really,a two-step process. One is the

20 probacility of a given value of an acceleration and the SEP
,

~

21 people have reviewed -- many of- these ten plants are SEP
,

22 plants . Not all, but many o f them, ano they have cone
.

23 fairly extensive reviews on those plants and I tnink, as I
24 unce rs ta nd it, have a pretty good feel for what sort of SSE

25 we woulo require for those plants tooay -- not necessarily

;O
V
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() 1what they were designec to ao originally, but what we would

2 require if we were licensing those plants tocay.
3 And then combining that sort of SSE and a

4 proo ability of having something lesser or greater than that,

5 and with tne probacility that the system would actually fit

6 as tne function acnieved a g value. One of the previous

* 7 speakers discusseo the fact that there is a fair amount of
.

8 cata that indicates tnat the equipment can survive fairly
.

9 significant seismic events, whetner or not they were
'

10 specificaly designed for it.

11 And there are some techniques that Gary has been
i

12 working with, I think with Howard Levin -- I don't know

13 whether Howard has lef t or not; I saw hia here earlier --
,

14 DR. ZUDANS: When you are talking about failure

15 he r e , you are talking aoout an auxiliary feed with tne
16 system.

17 DR. BAER: Yes. We are concentrating on aux

18 feedwater systems in this particular case. Now, for those

19 plants tnat can't have fully qualifiec aux feec systems,*

20 we'll look to see if tnere are alternates like the feec anc,

~

21 bleec , anc wnether those will work with some procacility and,

22 those have some other proolems besioes tne operability.
.

23 There may be some questions of fracture tcugnness that are

24 really exceecing the Appenaix G values of having the plants

25 a t high pressure and cold vessel temperatures for feed ano
<

bleec.
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() 1 DR. ZUDANS: You know that tnis system could fail

2 even without Deing Category one. You would nave to apply

3 all the other loads to that system, not just the seismic.
4 So it has to be just one component, not necessarily the
5 largest.

6 DR. BAER: I'm not the stress analyst. As I said,

a 7 we're going to be trying to define sort of a general
.

8 methodology.
*

9 As I understand it, tnere are techniques -- they
'

10 are probably largely judgment, where people who walk through

11 a plant can make some juogments as to the G value that

12 various equipments could withstand. I assume that they are

13 considering other loacs in making tnose juogments.
) 14 DR. ZUDANS: So this review that you describec did

15 not say that?

16 DR. BAER: I have a slice here on the review

I'7 s teps , which is in a fair amount more cetail.

18 This is not a key part of this. Hopefully, Gary

19 put it on this slide and I'm abcut to take it off, we can do=

20 tnis by groupings of plants, oath in terms of the equipment I
*

i~

21 tha t isn't seismically qualifiec, group plants in that i

22 manner , and also by what we think is a reasonable SSE by
.

23 today's standards.

24 If we can co tnis, it woulc mean tnat perhaps we

25 don't have to review each plant indivicually but could use 1

0G
1

|
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{} jone review for several plants. But tnat is not a key part

20f the approach because each plant could be reviewed

31ndivicually if necessary.
4 One has certainly to define the aux speed system,

S and define the cetail needed, whether it is system or
6 component. Although I think we proaaoly feel that it is

*
7 component level at least right at the moment. Then working

.

8 with tne SEP people ano Jim Knignt's people'to cetermine tne
..

9 probability of a given grounc acceleration as a function
*

10 ( g ) , ano determine tne appropriate methods treating system

11 redundancy . This is really a just a fault tree approach

12 wnere there is certainly creoit for --

13 I will only acc one step. The-basic approach

14 assumes that you can make a determination that the equipment

15 ha s a fairly reascnacle prooability of withstanding the (g)
16 values tnat .2 tnink will exists. You are not in the part

17 o f a cu r v e . If one plots prooability of failure versus (g)

18 value for some component cased on a knowledgeable person's
* 19 judgment , there is some (g) value where it is almost certain

20 to f ail , wnien is failure procacility of 1. There is some,

~

21 value of .5 wnere the curve is very sharp oown there.
22 Hopefully, we are working on the tallend of this

,

23 curve where tne procacilities are relatively low. If the

24 jucgment is that the Kin,cs of G values that one mignt exoect
25 a t the site are such tnat you are in the steep part of the

O
1
1
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Icurve, tnen you can't have to go through the detailec-

2 analysis. You come out with a probacility of .5 or 1, or

3 sometning where that component is going to fail, ano that is

4 certainly not an acceptable probability. You don't have to

5 go tnrough a very cetail analysis.

6 But for those situations wnere' you are in this

'

7 range of a curve, it does look like tne combineo
e

8 procabilistic technique has some merit in making a rational
.

9 cecision, and tnat is what Gary has been trying to work out
*

10 such a technique. There is literature along this line.

11 There is some literature f avoring the technique, and then
'

12 there is some literature wnich Dr. Okrent has co-authored
13 wnich I think has some concern with the technique.

O~/ 14 OR. ZUDANS: Looking at this slide ano the

15 previous slice, I assume tnat implicitly wnen you talk about

16 safety f actors, you talk aoout failures, you are including

17 in the model all other loads that tnat particular system
18 sees, not just just certain.

19 DR. BAER: Yes, I think you are aosolutely=

,

20 correct. I tnink we are going to be looking to tne people
.

' *
211n the civision of engineering to really generate these

22 sorts o f curves. As I unoerstano it, if one can oefine this
.

23 .5 procability o f f ailure , I think there is the tecnnique

24 for to just put tne log normal for lower energy value. But

3 the juogment, ano I think that it is largely juogment as to

O
%/

i
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() 1the G value that would cause failure, would have to incluoe

2 all the other loads.
3 DR. ZUDANS: Then you will decioe on some rational

4 basis as to what G value numerically will be acceptable for

5 you not to be concerned aoout that particular plant.

6 DR. BAER: Yes, ano that would be Jim Knight's

7 people, or really Jackson's people -- He is shaking his head.'

'
.

8 OR. ZUDANS: I have to go Dack to Dr. Okrent's

9 original question. What numoer 00 you nave now in mind,
*

10 . 0 0 l ?
,

11 DR. BAER: I thinK tnat it is plant specific.

12 DR. ZUDANS: No, for the acceptance, can you fall

13 on this curve someplace in your robacill-ty of f ailure is,,

14 s a y , .001. Is that acceptable, or do you go to .0001, or

15 just .l?

16 DR. BAER: I think, jumping anead, I tnink wnat we

17 will find -- First of all, we have to determine that this

18 tecnnque is usaole. It is combined with a recuncancy in the
i

19 plant . So it is a failure procability of individual*

20 components working througn a system failure procaoility.
.

*
21 I tnink what we wil. find at the end is there will
Z10e one group of plants, a cetter group wnere tne probability

.

Z3 of a core melt oue to seismic event is no *drse tnan the
24 procacilities oeterminec in NASH 1400. I tnink we wculo say

25 tha t is acequate for the next several years.

O
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() 1 At tne otner end, I tn' ink there is going to oe at

2 least a couple of plants, from very limited knowleage of tne
3 plant situation, out there are couple of plants tnat were

4 designed by the uniform building code where this technique
5 may not be usaole at all. I don't know what tne decision

6 would ce. That is a licensing cecision, but certainly it is
*

7 going to be hara to say for some of tnose plants, " Hey, we

8 are satisfied."
.

9 I tnink tnere will ce a group in One micale where
.

10 mayce we can itantify specific fixes that nave to be mace on

11 a very short time basis to allow them to run for tne next

12 several years.

_
13 inis is my guess as to how tne -results will turn

U 14 ou t .

15 DR. MATTSON: Let me try to acd to that answer.

16 We are growing accustomed to coming cown nere in a

17 variety of ways and oeing asxec tne question, "What is tne

18 numoer you are using as a general rule of tnuma to decice

*
19 unetner something is a problem or is not a proolem." There

20 are some of us who are trying to cevelop tnat rule of thumo,

.

21 ano are more comfortaole witn tnat approacn tnan others.

22 We will be trying to aevelop a rule of tnumo in
.

23 the civision of safety tecnnology, anc so questions like

24 tnis, we will try to use such a rule of tnumo. But Soo is

25 saying tnat today ne does not know what it is. The man nas

/

|
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() Inot worked on a project long enougn to know what ne.is going
<

2 to recommend for this particular example, out we are in
|

,

:

3 sympathy with the need to answer tnat question. We just

4 cannot answer it today.
!
'

5 When we report on the results of this study,'and

I 6 make recommendations to Mr. Denton, I expect us to have made

$* 7 a legitimate attempt to oerive such a number for at least
.

8 applicability in tnis situation.
.

9 DR. ZUDANS: Tnat is acceptaole. I snould not
.

10 have asked the question.

11 What is getting increasingly unclear to me from

12 tnis presentation, and I don't want to make any' negative
'

13 statements, wnat is the stated oojective of tnis stuoy?

14 What are you trying to prove at the eno? When you have

15 finisneo all tnis nere, wnat are you going to ce able to
16 s a y , yes or no, or some qualifiers?

17 Is this the oojective? You want to go througn a

' 18 plant ano say, "Your auxiliary feedwater system was not

13 designeo category 1, but because tne review results are*

,

20 sucn-and-sucn , it is all rignt." Is tnat what you expect to,

| 21 be able to say?
~

1

22 DR. PAER: We hope to ce aole to say tnat on some
.

23 plants, that it is okay for several years while we are

241ooking a t it . --

25 DR. ZUDANS: for three years specifically?--

I
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() 1 DR. BAER: Yes.

2 I am guessing, and I tnink on some plants --

3 DR. ZUDANS: That is the oojective?

4 DR. BAER: I will not say tnat that is the

5cojective. We are trying to come up with an honest

6 cecision, and I think some plants will fall in the category
*

j 7 where we can say that. I think others will clearly not fall
*

,

8 into that category, and tne question would ce, can we
.

9 identify then some fixes that would allow them to fall into
*

10 tnat category. If not, then I think the cecision woula have

11 to be made that they probaoly coulc not operate until they
.

12 made some fixes.

13 OR. MATTSON: That says it, I think.

14 The purpose of the stucy is to find cut for the

15 one place wnere we don't think we nave it, that is,
16 qualification of aux feedwater, whether we can wait another

17 two or three years to finish the long-term study tnat we
18 have agreea is necessary to co. Once we have pinnec cown

' 19 seismic qualification of aux feedwater, then we are*

20 comfortaole to wait the two or three years to finish tne,

~

211onger-term study. It may turn'out that tnere are some

22 plants out of this group of 10 or more tnat have to take
.

23 some kind of action between now ano tnree years from now in

24 orcer to justify tneir continuea operation.

25 OR. ZUDANS: Okay, that means really a very

r'
b)
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() 1 specific cojective, ano if you could oy some study like this
2 show that althougn offi-lally the system was not qualifiec
3 category 1, it would pass the requirement , that would be

4 tne answer tnat you would be looking for.

5 OR. MATTSON: Yes, if they were safe enough for

6 some other reasons that we woulo snow through risk

*
7 assessment, through the relative contribution to total risk

8that this particular aspect of the design contributed. Tnat,

9 kind of argument is what he has cescrioed nere.
'

10 DR. ZUDANS: Tnank you.

11 DR. BAER: The next step would be, construct a

12 fault tree for eacn plant or group of plants. Let me go
.

13 cack to the point that I tried to make eaTlier that we are

14 hoping that we can group the plants coth by amount of

15 redundancy an.o G value for the site, out that may not ce
16 possiole. My branen is going to oe trying to provice

l'7 guicance on the metnodology. Otner civisions, I thing, will

18 have to try to implement tnis. The nope would be tnat you

* 19 woulc not have to ao it for eacn suspect plant indiviaually.
20 It turns out that the 10 suspect plants tnat nave,

~

21 been identified tnat is eight sites, so it would not be, I

Z2 don't think, too ourdensome to do eight individual fault
.

23 trees, and the methodology eight times. If tne list of

24 suspect plants increases, then it woulo ce desiracle

25 certainly to try and group tnem in some manner.

7~~
's_J
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(-s) 1 The next step is to adc appropriate cecay neat

2 removal paths to tne fault tree, and this woulo be tnings
3 like oleed and feed, and see what the procabilit*j of tnose

4 working successfully is.

5 Tnen perform tne risk analysis. Fernaps this is

6 tne answer to your question. One of tne things we nave to
*

7 do is cefine a criteria for short-term actions, long-term
.

8 (two to three years) stuoy. I think Gary is optmistic. He
.

9 tnought mayoe tnere are some plant you coulo say were gooo
'

50 forever more. But I tnink tnat is procaoly overly

11 optimistic.

12 Then we will have to, obviously, be getting

13 information from the utilities in doing this work, either
O
's./ 14 individually or again as groupings. There is c:me available

15 information on the probability of f ailure for various (g)
16 values , and these are listed in the hancouts.

17 DR. OKRENT: Excuse me, the reference that you

I 18 give there represent dif ferent estimates of (g) value. Lf

19 that is the best availaole information you have, you had*
;

'

m cetter start again, I tning. Tne last reference you snow,

*

21 there partly was intenced to show how poor the situation was.

22 DR. BAER: Y9s, Gary pointed this out to me.
.

23 OR. OKRENT: There has oeen stuff tnat is better

24 since that.

25 DR. BAER: I will tell Gary unen ne gets oack.

()
U
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() 1 There is information on the proaaoility of'

2 component failure, you are right, on tne first slice, and I
3 have forgotten that it was on (g) values. There is some

4 work done oy Newmark, and by Dr. Okrent, whien I unoerstana

Snas some qualms with tnis approach, anc I have some also.

6 OR.'OKRENT: No. I think the methodology you nave

* 7 outlined is just what I would recommend that you do to study
8 tne problem. I don't have any qualms you are taking. We

.

9 had qualms with the way it was done in WASH 1400, which I
'

10 tnink was wrong, but also partly because of the input that

11 was put in as well as the metnodology. The approacn that

12 you are outlining, I don't have any proolems with.
13 OR. BAER: As I understand, agrin from Gary, some

14 of the concerns expressed, I thought ne said by you, are
15 certainly valid concerns. Even though major components

16 might be judged to withstand a certain (g) value witn a

l'7 fairly hign procacility, some of the instrumentation and

18 controls mignt not. He and I talkea aoout how to try to

19 f actor into the event trees in an appropriate manner.*

20 DR. OKRENT: I assume that would be somehow,

~

21 included if it is vital to the function.

Zz OR. BAER: Then there is some work that Don and I
.

23 nave done , I think mostly as part of the SEP program, where

24 we nave lookec at a numoer of these plants that are suspect,

25 wnich as I said were SEP plants.

O
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() 1 I am frankly not familiar with wnat the other two

2 references were. As I said, Gary prepared the slides, and

3 ne was prepared to give the presentation until yestercay
4 morning.

5 But tne only other items that I woulo mention, if

6 I can find my first slide here -- We don't have individual

7 slides on eitner plant application or expected results. I
*

.

8 tninK I have already talkeo all I Can aoout expected
~

9 results. We expect to see some plants tnat we are
*

10 comfortable wich, and some that we are not to varying
i 11 cegrees .

12 The plant application aspect was merely the point

13 as to whether we woulo have to ao each plant individually or
() 14 no t . Tnere is no doubt that if it is a limited number of

15 plants, I think we could have the resources to co each plant
16 indivioually . If we can somehow comoine plants oy

17 redundandy , and reasonable (g) value at the site, then we

18 will try to do tnat and reouce tne number of specific

19 studies that we have to dc..

20 That concludes my formal presentation.
.
~

21 DR. ZUDANS: In principle, you have two groups of

22 plan t s . The ones tht already nave category 1 auxiliary
,

23 feedwater systems, ano the others wnose auxiliary feeowater

24 systems ao not satisfy category 1 requirements. Is tnat a

25 correct statement?

r'N )
N, |
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() 1 OR. SAER: Yes, sir.

2 OR. ZUDANS: Is it possicle tnat some of those

3 wnich co not satisfy category 1 requirements, in fact, woulo

4 pass the requirements without any major changes?

5 OR. BAER: I don't know.

6 DR. ZUDANS: This rtudy woulo not be to carry to

*
7 such a great detail as to conclude any risks, and what-not?

.

8 DR. BAER: I think if someone coula make that
.

9 judgment.
'

10 OR. ZUDANS: Not the judgment, the analysis. .

11 DR. MATTSON: There are clearly some that could

12 not pass seismic class 1 witnout major maalfications. That

13 would be a plant that had most of its aux feedwater system
O 14 housed in a building that was not seismic category 1.

15 OR. ZUDANS: I unoerstand that. But there might

16 be some which wtuld, or isn't there?

" DR. MATTSON: There might be, in principle.

18 DR. BAER: I don't know if Jim coulo speak to

* 19 tha t .

20 DR. OKRENT: I woulo ratner not get into the,

*

21 detail of specific plants if I can help it, because I think

Z2wnat we are trying to see here was whether the staff was
,

23 accressing the suoject, and how. I think they don't nave

24 answers at this stage.

25 DR. ZUDANS: The reason I askea the question is;

'

C^)

ALDERSCN REPORTING COMPANY, INC.

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON. 0.0. 20024 C02) 554 2345



151-

() I tnat it woula simplify the amount of ef fort it needed if you
2 could make an assumption that when we look at the plant, it

3 seems like it might satisfy. Like Roger says, many of them,

4 there is nothing to look at and they won't.

5 DR. THOMPSON: My question is a little bit

6 similar. If the level of suspicion, or the level of concern

* 7 is high enough at some plants, on a judgmental basis can't
,

8 some corrections be startec now without some long study?
*

9 I understand the study, and the stuoy looks guod
*

1.0 to me, but you also have expressed a high level of concern.

11 I am a little bit confused as to why some of these things
1:2 are not clear enough that they can be done.

13 DR. BAER: If Gary's father hao not gotten so ill,,

14 tne hope was that he would complete this methodology by the

15 eno of next week, so that we could actually start working

16 with the division of licensing, and get going on some of the
17 plants .

18 There has been a first cut made by people on the

19 SEP program looking at alternat a system. We think we have ai

20 feel for those plants that we're the least comfortable
.
* 21 with. Certainly those would be the ones, I think, we would,

22 try anc look at first. {.

23 I don't know, out I am hoping tnat it is a matter

24 o f a couple of months, and not more than that. If it is

25 more than tha t, we are going to get sucn a large fraction of

O.
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(]) 1this several years tnat-it woulo not make sense. But we are

2 trying to do it f airly rapidly.

3 DR. EBERSOLE: The matter of upgrading the aux

4 feeowater system can get to be a sticxy business. As you

5saic, they may be another in other buildings ano it might be

6 tougn to upgrace tnem in their present configuration.

* 7 Are you looking at alternatives to doing that? I

.

8 will suggest one that I recall we looked at about 12 years
~

9 ago which was to provide qualified blow-down systems for the
*

10 seconoary side, using adequately qualifiec valves of

11 suitable size discnarging through atmosphere, if necessary,
|

12 on the thesis tnat if we could get the pressure in the

13 boiler down low enough, we could put water in with the
(~)h 14 firehose, or any other low pressure system that happened tos-

15 be qualified, without bothering, you know, to require the

16 presence of tne standard aux feeowater system.

17 The proolem is that in the normal configuration

18 you have got to get it in at high pressure, 1100 tons, and

19 you don't have qualified olow- Cun systems.=

20 We were not successful oecause we dio not get any |
e |

*
21 support from any airection to ao that. But I tnink tnat it

Z2might ce a viable option.
.

23 DR. BAER: Certainly, I tnink, for tnose plants

24 where we woulo have a great deal of dif ficulty showing this

25 :isk tecnnique giving reasonaole results, that is an

O
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{} 1 attractive option if you can dump valves big enough.
2 OR. EBERSOLE: If you put enough of them on.

3 DR. BAER: There are holes in the steam generator,
'

4but if tne alternative is shut down for three years until we

5 come up with our long-term solution, I am sure plants would

6 think the alternative you are suggesting is pretty g000.
. 7 DR. E8ERSOLE: We were doing it with the natural

*
8 background .of the SAR system and the boiler, which does it

~

9 as a routine part of the safety rationale, semi-a tomatic

10 release.*

11 DR. OKRENT: Does the staff have other material to

12 cover, or have they covered this part of it?

13 DR. MATTSON: That completes what we wanteo to do.

() 14 I gather from your remarks you would like to hear

15 back on this subject once it is complete. If you would,

16 wnat is the right succommittee to come back to talk to?

17 DR. OKRENT: There is an ad hoc working group, or

18 subcommittee, or something, on decay heat removal systems.

19 You can contact the ACRS office, ano tney will presumably.

im know. The Extreme External Phenomena Subcommittee, we are
*

211ooking in particular at the seismic aspects. They would
*

i

22 try to look at a more comprehensive portion of it. We might i

.

Z3 give in some input in the seismic area.

24 Could I ask, you inoicated this two to three year
25 review. Is this to ce cone with the aio of tne Office of

r
(
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n
(_) 1 Researen? Is tnis going to be cone by the staff of NRR?

2 Are you going to have tecnnical assistance programs? What

3 co you envisage?

4 DR. MATTSON: Those are all alternatives. I con't

5 think we have that planned yet. Mr. Baer is stepping away

6 from the microphone quickly. He is the one charged with
*

7 coming up with the plan.
.

8 What it says in the TMI action plan is that we
~

9 will develop one, and we will consult witn you in doing it.
~

to This memorandum that Boo referred to goes one ste . furtner
,

11 and says that it looks like it is going to take a couple of

12 years to complete that. It certainly should not take more

13 than a few months to get that plan agreee to, I think.

14 There is tne outsice possibility, you know, that

15 this thing mignt get declarea an unresolved safety issue.
16 We are going to report to the full committee later this week

17 on how we nave done in defining new unresolved safety

18 1ssues. I guarantee that tnat unprejucicea, from a

19 management point of view, selection process because I don't.

20 know what it says about this one or any otner.
.

*
21 You may see Fricay that tnis has passed the

22 preliminary screen, and it nas oeen ceclared an unresolved
.

23 sa fety issue. That is one possibility. I' don't know.

24 OR. OKRENT: That would cepenc on wnat priority
25 you gave it. You could declare it an issue and give it a

r3
&
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D)
tpriority C or 0, and that would be that. The issue would cer-

2 solved.,

3 (Laughter.)

4 OR. OKRENT: The reason I raised the question, you

5 may know we had a meeting of the Reactor Safety Research

6 succommittee, ano the full committee is going to spenc a lot

7 of time on this Friday. In fact, an invitation.has gone out.

d * 8 or will go out to Mr. Denton ano to Mr. Minogue to give us

9 their thoughts this week, if possible, on the proposals that
-

10 Resea rch is making for its program.-

,

11 I did not see in wnat Research presentec Tuesday

12 any focus that woulo be accressed to the particular task you
13 have identified. That could mean that they are not the

n(,) 14 rights ones to do it, that you have in mind doing it another
15 way and you can't neeo them. But if you do have in mind

16 that they might be important, not necessarily the only
1'7 resource, maybe you don't want to wait two months to

; 18 loentify this.

19 OR. MATTSON: When you agreeo to stick with the.

20 agenoa this morning, at the outset I agreed to a meeting at
.

21 one o ' clock 15 miles from here to take up that-subject.*

n DR. BAER: I would comment that tnere is a *I new
.

23 3 . 4 , whicn I think is the researen activities, and it is to

24 be scheoulec. I am sure they will be looking to us for some

25 guidance.

i
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1

{) 1 OR. OKRENT: Looking to tne agenda, in fact, which

2 looks like the original one was more real, maybe we will be
3 aole to make up time later, we still have not covered one

4 item which was in tne session either that was to end by

512:00 or 12:30, and that was, namely, what snculd be minimum

6 (g) value figures for sites that one orcinarily puts in

7 areas of low to moderate seismic hazard. This is not.

*
8 strictly. related to auxiliary feedwater.

9 I did not know whether Dr. Mattson wanted to be-

10 nere for that discussion particularly -- he is snaking his.

11 heao , no. What I think I will propose is that we break for

12 lunch now , and when we get back we pick up that part of that

13 topic, unless you have anotner suggestion.

() 14 MR. KNIGHT: We were discussing it, and later on

15 we are going to get into perhaps the action plans with tne

16 s t a f f . I think that it is most appropriate to ciscuss that.

17 DR. OKRENT: Would you like to defer that?

18 MR. KNIGHT: We could oefer it until that time.

is OR. OKRENT: When would you have in mino, then?,

20 MR. KNIGHT: To cescribe the past action plan for
.

21 tne correct seismic design criteria.-

22 DR. OKRENT: Fine.

23 OR. JACKSON: We do not have a presentation

24 prepared. My understancing was that there would be a

25 discussion of this item, and we would be here to comment.
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(') 1We have no position on minimum (g) values., u

2 DR. OKRENT: Okay, we will shift that, tnen.

3 Please remind that it will be item 5.a. coming up between
4 five and six.
5 Does anybody want to raise any special point on

6 wnat we have dealt with in the last hour?
7 OR. ZUDANS: Could I restate wnat I saio to you?-

*'

8 In view of what Mike mentioned, these high (g),

*

91evels in the structure, ano in view of tne fact that tne

10 ne w criteria will allow some non-elastic oeformation, it-

11 occurs to me, and I guess this was discussed before, there

12 are energy sources within the structure itself in addition

13 to the energy being entered through the f-ounoation from tne

() 14 source. Maybe energy such energy sources in large cracks

15 can develop ano release this energy, and may create local

16 loads that are way in excess of what you would expect being

1'7 trans f erred from the foundation. If this an important

18 category of load, maybe that should be somehow evaluated.

. 19 OR. OKREND: Maybe we can Mr. Knight to reflect on

20 this during lunch, ano tell us wnether he thinks it is
.

21already being addresseo, or whetner it is important, or-

22 unimportan t , or whatever. This will give him a cnance to
.

23 talk with nis people.

24 Is that fair enougn?

25 MR. KNIGHT: Fair enougn.

)

;
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, AFTERNOON SESSION

OR. OKRENT: The meeting will reconvene.2

Mr. Zech?3

MR. ZECH: I would propose, since we are still4

lacking a few members, to proceed to the minimum g value
S

discussion. Boo Jackson is nere to provide comments orI 6

answers to questions as best he can.,,

7

DR. OKRENT: Okay. Well, all right. Let me make*
8

'

g one or two coments in this regard. Actually, there has been
-

a fairly long history of discussion as to what should be the-
10

11 minimum g value or the floor for design of nuclear

12 reactors. It began as earl'y as tne first draft of the
13 seismic ano geologic criteria, and there nave been

OV 34 continuing discussions now and then.

15 As you know, the value that is used in the criteria

16 as the Commission acopted them is 0.1 g. The Committee at

17 times in the past has written memoranca suggesting studies

18 to see wnat were the pros and cons of the larger floor, and

19 so forth. In recent years, the Committee has recommended on*

20 some specific reactors tnat were in for OL's tnat the staff
.

21 and the applicant review these specific reactors to see that-

22 tnere was additional margin over and above the design basis
.

that had been used, especially with regard to systems that23

24 you 'need for cecay, shutcown, neat removal, and North Ana

25 anc Davis Besse and Sequouyan all fall into that category.

O
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3 The staff an more tnan one occasion has re-examined

2 the seismic oesign casis for a plant that it had approved at

the CP level and found for one reason or another it woulo3

4 like to have a higher value, and sometimes they have

5 satisfied themselves by re-analysis. Sometimes it has led

6 to oesign enanges and so forth,

o 7 So, there is a little bit of nistory of tnis sort.

* gat a recent full Committee meeting there was some discussion

9on this question. It was partly in connection with a-

specific site where there is a reactor under construction' .
10

33 wnere there hao been questions raised Decause of newand

12 information that has been developed, and again, I am talking

aoout sites for which tne oesi'gn basis is,less than 0.2 g in13

(_m) 34 geheral. Of course, there are other sites above 0.2 g where

15 questions have been raised ano are being raised, but at tne

moment I am restricting myself to the sites that fall into16

37 the more quiet kind of seismic region.

18
So, tne Succommittee nas asked to talk to the staff

.

about a couple of tnings. I suppose one is the old19.

20 ques tion : for future plants, oces it make sense to raise the
'

21 floor?? If yes, why? If not, wny not? Or, if yes for.

22 certain plants, or whatever is the reason.
4

And a secono question was, for plants tnat nave23

24 CP's, or even plants that are near-term CP's, let's ay,

25 where there may be a greater facility for increasing your

O
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i

h Icapacility to provide shutcown heat removal for eartnquakes

2 now than there would ce for changes you nave to make a f ter

3 the plant was finished ano operating, shoulo there be some
4 kinc of look, and so forth.

5 So, that is, I guess, a little bit of the cackgrounc

6 on what is the sta f f's tninking. I will give a personal

! * 7 opinion on a sort of a philosophic part of this. I question

*
8 that the staf f does the utility a f avor by using a low g

' 9value at the construction permit stage, you know, and by low :

)gI mean .1 to .15, cased on wnat little I know about the-

11 costs of going to somewhat nigher ones, baseo on my

12 empirical observation of the frequency witn whicn this has

13 alreacy had to change, my expectation of -the great

14 perturbation that would occur were you to have only one of

15 our four earthquakes that occurreo in tne Mammoutn, Yosemite

16 region , almost anywhere east of the Rockies.

17 I mean, I coulo foresee a petition from the Union of

18 Concerneo Scientists asking t,nat all reactors east of tne

19 Rockies be snut down Decause here is an earthquake not in*

20 your previous history, you know, anc the trouole is, tne way
.

21 you have chosen to Appendix A is to say, we will use the-

22 history in the region, but you haven't in general saic we
.

g will go somewhat beyond this procacilistically, and what is

24 nappening is, wnen you get estimates of the procacility of

25 your SSE 's , in fact, tne Tera numoers turneo out to be, you

O
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| jknow, one in 1,000, one in 2,000 -- smaller than -- the

2 frequency is larger than one in 4,000, I think, for the SSE,
-3 for many plants, ano so forth. ,

4 So, again, I say, it is not clear to me you are coing a,

5 favor to the applicant, and I doubt that he is doing himself

6 a favor, either, by proposing these low values. It is a

7 nell of a lot harder to have to go back and fix things up*

*
8 selectively.

g So, again, looking to the future is one kind of-

10 question, and we have somewnat more time, but at some point*

g people may in fact be applying for more construction

12 permits, and I think it is always better not to wait until

13 they nave done their design to tell them,, gee, I think it
14 would be nice to change this, or you shoulo change it, or

unatever.
15

But tnere is a more -- on, I don't want to use the16

17 warc " pressing," but a proolem that is more directly here,

I namely, for those plants that have a rather low design18

basis, ano let's for the moment talk about, let's say,19.

g near-term CP's or CP's, is there something that it pays to
*

C h i ' '< aoout coing that might, from a cost oenefit point of*
21

view, from a puolic safety point of view, for wnatever thatg
.

mignt be worth coing?g

Now, I guess mayae on the ACRS we can't stay witning

legal Confines. We Can Conceive of part of a reactor being

O
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, designed to one basis, and another part to another casis,

2 it doesn't automatically a fford us fits, for example.' and

3 We have already, as you know, as I indicated earlier,

4 recommended that the systems you need for a safe shutcown

S have addtional margin. I think as you can tell it reflects

6 a judgment on our part enat big ou11 dings are likely to be
okay, the scram is likely to work.unless some of those lines.

7

! *

8 on some of the scram systams give a proolem, but youde saw

are going to have to remove heat for a long period of time,-

g

10 and you may or may not have o#f-site power for that period.

of time, and so forth.
11

12 Well, anyway, that is a kind of introduction, so we
3

13 woulo be interesteo in your comments. .,

O'
14 sa. kn1 cst: 1 em aim xn12ht.

15 I guess maybe another category of activity -- it may
16 De inclusive in what you have already saio, out asioe from

17 near-term CP's, we certainly have OL's, near-term OL's, ano

18 ne have some tnat you nave asked us to go back and 1cok at

. 39 in the process of reviewing.

20 800 Jackson in a moment will talk more directly,
.

21pernaps, to the future, and the desiracility of such a-

22 floor, ano I certainly agree with you that were you to --
.

23 were we as an agency to say, tnis is a pruoent thing to do,

24 that we shoulo have a floor that is higner tnan we nave hao j
l

1n tne past, the time to ao it is now, for a number of !

25

O
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3 reasons, certainly witn regara to any plant that is in the

2 -- still in the planning stage. Regardless of the

3 objections whicn one mignt hear about all the engineering'

4 that has alreacy been done, that would prove to be miniscule

5 comparea to the degree of retrofit that might be necessary.

6 If I may, just for a moment, look at those plants

tnat are much further along, let's look at tne plants thate 7

8 are alreacy built, and ask ourselves, well, what do we gain*

9 oy saying, hey, you really ougnt to go back and re-evaluate-

; this plant -- let's say it's a .15 g plant, for instance.. 30

| You ougnt to go oack and re-evaluate at .2. I am personally39

12 firmly of tne opinion that it is far more meaningful to say,

well, rather tnan do that, we ought to go,back ano do the13

O tvoe or eniao enet e ere avet ao =terttaa to eo itnm
0iablo Canyon ano others. By tnat I mean, go back ano look15

16 the implementation of tne criteria rather than enangingat

the criteria. Go back anc walk through the plant, look for17

interactions, look for places where tne criteria wasn't
18

properly implemented in the first place.
, jg

I think the gain in, if you will allow me to use the20
*

term, seismic safety, is far greater there than oy upping. 21

the g value by some increment, unless it were an extremely22
'

1arge increment. The type of thing you get when you up the23

p g value is a little thicker wall on a pipe, if you were

3 going to ao that, to get some more hangers on tne pipe.
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(] j Conceivably, if it was early enough in the game, you
2 mignt the wall mignt ce a little thicker, or nave a--

3 little more reinforcing car. You might make your concrete

4 mixture specifications a little nigher, but I don't think

5 that is tne type of tning that all of our experience tells

6 us are really the sof t spots in assuring that you nave

. 7 adequate seismic resistance. Those soft spots seem to be

*
g more in the line of, was equipment tied oown in the first

9 place? Was adequate attention paid to aojacent equipment*

jo that may not have been required to be reviewea?.

11 So, I guess my plea, and I put it in those terms,

12 would be that we not get so engrossed in the value of this

13 -- well, perhaps I would phrase it dif fer.ently: that we not

14 Deccme myoptic with regard to the place of the g value per'

15 se in the overall picture, and tnat we keep in mind not only
a tne criteria, out the implementation of that criteria, and

17 now significant that is in the end product.

18 That is not to say that starting from now, starting

19 with a clean piece of paper, that if one were going to.

20 cecioe for a numoer of reasons tnat a floor, a nigner floor,

21 2 g , i f tha t was it, woula ce a gooc thing to oo, that any*

22 0f this previous argument is a reason not to do tnat.
+

23 There are a numoer of otner -- I guess one might

24 even call tnem pragmatic reasons for ocing that, and

principle, I tnink, in your mind, Dr. Okrent, is tne fact25

O
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() tnatI regarclass of arguments acout margin you may have

2 beyona what you intenced in your design, you open yourself

3 to litigation and endless dispute about the proper design of
4 tne plant if in fact you discern at some point that the

5 plant next door or the plant in the same region should be

6 designed to a higher numoer.

7 So, I don't dispute the fact that it is -- if one; .

*
g discerns it to be a gooo thing to co, then one ought to do

it across the board. I tnink that is a very viable<
g

regulatory posture, but I oo have misgivings about -- for*
10

33 some relatively small increments of g value going back anc

12 causing a lot of analysis to De done when that same time ano

energy could be used, I think, in better. ways.13

() DR. OKRENT: Well, if I can comment oriefly, as you34,

know, the committee on existing plants has triec to persuade15

tne staff tnat they should do the kinos of things that you16

are now coing, namely, look in detail at tne systems you37

need for cecay naat removal, and not just look at some18

typical buildings and some typical pipes, and so we agree, I, jg

think, with the tnrust of what you are saying, anc I think20

21 1f you assure yourself tnat you have adequate margin for

everything you need for the existing plants with regard to22
a

cecay heat removal, and tnat means presumably you are not23

24 going to have to start using borderline damping factors in
order to fit your stresses or use some procecures that you..

25

O
.
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1

O wouldn't ordinarily do, or whatever, out that in fact youjV

2 1ook at everything that does have to work, and everything

3 wnose failure you can't tolerate, that this would be a
,useful approacn.

But that is a different question, I think, than what5

6 you might do for plants unere tney are not completed, or

7 unere in fact they are not even designed, or certainly,,

let's say, if designed, they have not nad a CP application,8
' '

or unatever.g

10 30' I think the two topics are related, out they are*

11 two separate topics.

MR. KNIGHT: Yes, indeeo. I think it is pernaps12

13 appropriate that Dr. Jackson adoress what. was in essence

14 your secono point, that perhaps we should look at the reason

15 why or why not some floor, some floor other than that which

16 we now have is appropriate.

17 OR. JACKSON: I don't have a formal presentation

18 made at all, and as you say, this topic has been around for

! 39a long time, although I nave never seen it addressed in any.

20 specific way. I nave seen bits and pieces of it in
,

21 recom.nendations on given sites, specific sites, since I have
-

been involved in the branch.22
e,

DR. OKRENT: I can assure ycu it was a suoject tnat23

24 was ciscussec in connection with tne first oraft -f the,

seismic and geologic criteria. It was a general.25

O
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) ; recommendation in a letter oy the Committee. It was --

2 Tnere was a memorancum --

3 OR. JACKSON: I don't douot your --'

'

OR. ORENT: -- requesting a study be cone. There4

5 are a variety o f --

6 DR. JACKSON: I would comment that the current

7 staf f, as we are, are really not familiar with that history,a

*
8 ano I guess we would like to start on a new footing.

{ 9 I think I have as many questions accut this topic as
'

A 10 you have addressed to us, and I tnink I would like to make
.

several comments.
11

12 We ao for all new sites have to work within a
,

13 regulation, and tnat is Appendix A to Par.t 100, ano the

14 concept of tne problem or the necessity to come up witn a g

15 value at all is airectly related to the tectonic province

' concept and how you ceal witn earthquakes in the eastern16

37 U.S., anc therefore tne necessity of coming up with an
(

i
18 acceleration ancnor point for a response spectrum is a
result of that appendix.. 39

20 There are otner ways of doing it, as will De
.

21 oiscussed in the Task Action Plan A40 SSSP work, ano that is-

22 why I thought tnat this discussion might precede that oy a
.

3.little bit and follow on.
24 We are working witn a minimum g value of. I nave

hearc .2 mentioned. I don't see why .25 wouldn't be just as25
i

O
;
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(~T 3 9000, or .3, or take whatever a stanoarc plant is andV
2 mention that. We would encourage it, fro.i the Geosciences

3 Branch point of view. It would ease our review role and
4 review burden tremendoui y.

5 I think that this is actually being done, as I

6 uncerstano it, in the incependent spent fuel regulation, in

7 which a minimum acceleration g value is used, in sort of aa

*
greward system. Say, stay out of nign seismic areas such as

g New Madrid, Charleston, a few others, sort of undefinec, and
"

o use .25 g, and you can do a minimum of investigations,4 j

11 especially tne regional investigations. Only oc founcation

12 investigations.

13 So, it is a reward system to the . applicant. So, I

()' don't see any problem with developing or specifying some34
I

'

15 minimum g value. Tne problem then becomes, wnat is it, and

16 then, what is it used with? I don't know wnen the early

17 recommendations were made wnether they were intended to be
4

18 usea with the Reg. Guide 1.60, or were they intended to oe

39usec with the 1940 El Centro spectrum, or were they intended,

20 to be used with a Newmark spectrum? I don't know tne

21 history of tnat, out I tnink it is a matter of how it is

22 used, and we have aoopteo as a standard review practice to
i .

use it witn Reg. Guide 1.60.23

24 A week ago, just aoout a week ege w ', were one floor

25 up oiscussing a site in New Englat.a me , nas oeen through

[~T i

(_) '

<

i
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six
3 years of hearing, the Atomic Safety Licensing Board, the

2 Atomic Licensing Appeals Board, and finally it is before the

3 Commission for decision as to whether or not a number of
4 seismic issues snould be reconsidered by tne Commission

5 tnemselves, the Commissioners themselves.

6 It basically relates to Appendix A application ano g

7 values..

*
g It would be our recommendation that -- We have

9already recommended that Appendix A to Part 100 be modified,-

10,th a t be implemented and begun as scon as possiole, andthat4

11 that this element could be considered under the rulemaking

af modifications to Part 100. It would certainly be a12

13 viable topic to consider in that rulemaki.ng.

14 Of course, you know, we have a limited number of CP

15 applications coming in, so there is no -- appears to be no

16 grea t emphasis on moving forward with this at this point in

time, either due to manpower or buogetary considerations, as17

I unoerstano it.
18

Tne other item wnich relates to the paper tnat,g --,

the presentation that will follow by Tera Corporation, Larry20

Wight anc Leon Reiter, relates to tne site specific spetra-

21

program, and the work that has been done in the SEP program,g
.

wnicn is oelieveo to be more realistic than a tectonicg

province approach in cetermining a vibratory grouno motion3

to oe Consioered for cesign, woulo indicate that, for

O
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instance, a .2 g for a good deal of the eastern U. S. may be3

2 very conservative, if you are dealing witn an earthquake
with a one in 1,000 to one in 10,000 return period.3

4 Maybe tnat could be discussed during that

presenteation.
5

So, I think that -- just another comment. You were6

commenting on the Mammouth Lakes earthquake. What has* 7

* bothered us is, supposing that in years to come, we come to8

g understano that the Charleston earthquake, which has oeen-

, stuck at Cnarleston for -- since 1972, officially, I guess,10

11 begins to move around within the coastal -- Atlantic coastal

12 plain province. That would af fect about 20 to '30 plants,

13 and would raise their acceleration g values about double or

(s_h triple in some cases.j g

15 So, the way to ceal witn it, we think, is probably

16 by a more realistic approach, procabilistic approach, rather

g than a tectonic province approach as currently used.

is As you stated, the current problem we have is with

ig 0L reviews, operating license reviews for plants tnat were,

20 reviewed at tne CP stage by -- with the understanding of
.

21 Appencix A, out not necessarily under legal implications of=

22 Appendix A to Part 100. So, we are now reviewing tnose, and
.

de know more about the regional geology ano seismology,23

24 Decause of programs tnat were implementec arouno 1973 oy tne

NRC, seismic monitoring stations, intensive work and, I25
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3 think, about $7 million in geology funding by NRC research.

2 All that is just oeginning to come cut, in fact, in

3 reams of reports which I get every day, and it is hard to

implement tnat into an OL review. I.. fact, we are doing a4

CP review : the OL stage for most of the OL plants. If you5

6 review tne construction permit SCR's for those plants, you

7 will fino that they were two paragraphs that were done by.

g tne U. S. Geological Survey, ano Dr. Newmark, or Jonn Bloom.

g asrociates, many of them, ano very simplistically.

Our buroen of -- The current buroen on aranch* 10
"

33 memoers in the Geosciences is extreme, and that burden is

12 placeo by the Atomic Sa fety Licensing Board and the

Commissioners themselves. The burden of proof is very13
,

high. We do not currently oc an audit review in any way.14

15 We do as complete and comprenensive a geology ano seismology

review as is possiole. It is very different tnan many other16

17 branches within the agency, and this has been forceo by

18 nearings ano the rulings from those hearings.
;

39 So, more specifically to your question, I say, for
,

future plants, if yes, wny. In a very parocnial sense I20
*
, 21 5ay, yes, we should have a minimum g value. It would

clearly ease the review ourden. It would decrease theg
*

23 amount of time it takes to review, ano it would cause

24 concentration by the' engineers at an earlier stage on tne
need for desigMng to a nigner level.

25

O

ALoERSON REPCRTING COMPANY, iNC,

300 7m STREET, S.W. REPORTERS SUtLDING, WASHINGTON o.C. 20024 (20:1554-2345



._

173*-

() Now, for plants that have CP anc OL within the1

2 current regulation unicn we have to work, we are not

3 explicitly allowed to use probacilistic methods. In fact,
'

4 there are board memoers and Commissioners wno believe that
indeec it coes not allow the use of procabilistic methods.5

6 So, I think we wou.d like to move toward a

7 modification of Appendix A to Part 100, possibly develop a.

,' alfferent approach for siting, and use as a foothold on that8

the SSSP work that has oeen cone up to cate. Also, refer to
-

g

10 the Sequouyan work that was done during the Sequouyan'

11 operating license review.

That is aoout all I had to comment on, and I think I12

13 have touched all the points tnat I had listed.

OR. OKRENT: Mr. Page?14

MR. PAGE: Mr. Chairman, I concur with everything15

Boo Jacxson said, but I would be a stanger aavocate of16

17 raising tne minimum g value proaably, anc the revision of

18 Appenaix A, 1.60, ano tne reason woula be partly geological,

, 39 largely geological and seismological, because I think that

g literally a number of the g values that were usec in tneir

21 early days and whicn apply to plants that are now operating
are a bit low, and that isn't to say tnat these plants areg

.

hazarcous, out it is to say tnat the margin of safety woulog

24 oe more comfortacle if tnose. g values were nigner.
There was a time wnen applicants -- or two was scout25

.
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(] the lowest value they thought could gain approval. Well, I3'v
2 would make that lowest value substantial, ano the reason is

that I believe tnat most parts of tne Uniteo States will3

4 some cay be suoject to an earthquake, anc possibly of a

5mocified Mercall intensity of VI or VII

6 I see on older maps tnat a numoer of earthquakes

. 7 nave imposec an intensity of VII on an area as oig as four

'

8 states. Well, in the future, when we look at the past

g performance of the eartn's crust, are tndse same areas going-

10 to be the only ones that will appear on future maps? I
.

don't think so, and I think -- I agree with the statement11

12 that was in one of the Livermore reports th'at the margin of
s a'f e t y should ce just about proportional .to the cepth of our13

(d" ignorance. We have seen over and over as14,

15 time goes on the seismic nazard doesn't get less. It always

increases. That is simply because of incremental new16

knowledge. So, it is cecause of this tnat we now see that37

18 where some plants were ouilt witn a g value of .1, it snould

have been higher.gg,

I am not saying tnat it snould nave oeen .15 cr .2,20
'

' but for comfort, I would propose at least .2 g 's for a21

minimum value, and possibly even greater, out tnis in theg
'

long run mignt save money for tne utilities, cecause so many3

times tney have nad to go cack and review their plans ana3

try to support their position, and maybe even reinforce tne,54

O
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q , structural features of tne plants.D
It would save quite a lot of mental anguish on all2

sices, and more literally, I think it would ce safer. But I3

4 am not -- I woulan't want to press this if the disadvantages
would utweigh the advantages. I would not want the5

individual stucy of plants to be reduceo if such a floor6

value were raised, say, to .2. I would want each individual* 7

8 case to stand on it,s own feet, and I think that eacne

g inciviaual site certainly ought to have its own -- its own-

* 10 seismic response calculated, out there could ce a

substantial minimum value.33

12 I think that as far as retrospective examination of
'

13 nor.-conforming plants goes, that is alway.s -- that is a

O 9too1e= taet w111 oroneo1x e1wers oe witn us. es toao es aew
~

14

15 plants are built, ano as long as knowleage keeps increasing,

16 whetner it is for seismic considerations or otnerwise, I

think the older plants are always going to have to be17

! 18 feviewed, and I don't tnink they should be ceclared
.

19 hazardous solely because they don't conform to a minimum g.

value.) 20 They just nave to be judgea individually.
'

.

That is all I have to say.* 21

22 Oh, one other thing. I thin Bob Jackson implied
*

that this is intertwined with the seismic or tectonic23

24 provinces concept, ano to some extent I guess that is now it
originated, but I woulo divorce it from the provinces'

25

O)%
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(3 3 concept, anc I woula just make a sweeping minimum value from
v,

2 coast to coast in the I48 coterminus states, and likewise in

3 Alaska and Hawaii.

4 MR. MAXWELL: Well, I was very much impressed this

5 morning by the presentation of Mr. Rodabaugh, which seemed

6 to inoicate tnat we nac some fullscale mocels of wnat
e 7 happens to piping anc valves and cooling systems and so on,

8 1, areas wnere large earthquakes nave occurred, and you seem*

g to imply that nothing nappens.-

10 If tnis is tne case, then perhaps we are going in.

tne wrong direction. I am not implying tnat we should11

12 necessarily cecrease the value of g, but I am wondering if
13 it is really realistically necessary to raise it, because I

O tnink what happens is that when you fix it, it is not as/ 14

ceiling, it becomes a floor, and it will be raisec again15

1nevitacly, and you nave the same problem facing you.16

I am not sure how high you would have to go before37

1t woulc become a true ceiling. I just don't I can't18 --

,

, 3g feel comfortable about handling the problem this way.

DR. OKRENT: I am not sure wny you suggest tne worc20

" ceiling." I think whether there snoula ce a nigner floor21

uas a question.g,
'

MR. MAXWELL: dell, I think, in accition to tne factg

that inceec we are getting more scientific information, I24

tning tne effect of people constantly consicering tnese25

:
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/'b) 3 proolems has oeen that no one ever has the guts to lower it,
i

but it is awfully easy to raise it. It is a kino of a2

3 psychological ef fect more than a scientific one, I believe.'

OR. JACKSON: You may see some lowered a little4

later.
S

(General laughter.)6

. OR. OKRENT: Well, let me make one or two other7

*
comments. There has been reference, I think it was by Mr.8

3 #~

Jackson, to one in 10 , to one in 10g --

5 OR. JACKSON: I didn' t hear the beginning o f your10

11 question. I am sorry.

OR. OKRENT: It wasn't to be a question. It was to12

13 oe a comment. .

OR. JACKSON: Oh.14

15 DR. OKRENT: But there has been the suggestion that

16 maybe 0.2 g was conservative, if you were talking aoout an

17 SSC in the range of one in 1,000 to one in 10,000 a year
|

'dreturn frequency. Let me say first, when the staff was

first
39 trying to set safe snutdown eartnquakes, they were.

20 looking for mucn larger return frequencies, anc if I can go
.

cack to history, I can remember on one occasion -- it was in*
21

connection with the Greenwood review, when Carl Step, under22
.

23 pres sure , volunteered his estimate of the return frequency
at that site, ano he said one in 10 ano this sounced24 ,

11ke a big number at that time. This is per year. Big25

O
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(3 enough tnat the committee wrote a note to Mr. Munsing asking3V
7how tnis matched the one in 10 numcer, and that was for a2

3 serious accident from any single source.

4 Now, since then, the staff's estimates and everybody
# 35 else's have come cown to one in 10 , one in 10 , and I

6 am exclucing specific sites near tne San Andreas, wnere in

7 fact it could be larger, but there indeed you don't have the.

'

8 typical logarithmic function, so it coesn't matter.

'

It is not clear to me that because wnat was chosen-

g

in tne sixties and early seventies, ano which really set a.'
10

33 pattern that was hard to break out of, since tnat cnoice has

31ed to now an estimate of return frequency of one in 1012

or one in 10", that that is right, that t.his is the proper13

level of safety that the Commission should be seeking.14

It may be, but I for one have not seen tnat
15

!

cemonstrated, and as you know, I question WASH 1400 as an16

authority for adequacy of seismic design.37

So, I would suggest the staff not look to the future
18

3 #and use tne one in 10 and one in 10 numoer as being, 3g

acequate unless they nave a lot more on which to go than nas20
e s

been -- I nave seen them publish so far. !.
21

Now, again, it is hard to modify existing plants,,,
"

1
,

anc if anc wnen, in fact, one thinks that some of these,g

things may be marginal, at least tne ACRS has cnosen to ce3

selective in saying where it thinks the empnasis snoulc ceg
.

O~.- !
i

I

|
'
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placec in looking, cut again, let me just say it is not at3

all clear to me that the Commission would be satisfied in a2

conclusion tnat the probacility of a camaging accident to3

tne core was one in 10", for example, from earthquakes.4

5 Now, I can't go from the procacility of tne

6 earthquake to tne procaoliity of a Camaging aCCicent, out
the factor of one, that is a factor that remains to be, 7

3 #determinec, ouvicusly. I aon't think it is 10 or 10*
3 ,

g as some people nave suggestea. I think not by a long snot.
-

OR. JACKSON: In somewhat o f a response, I think10-

tnat as geologists and seismologists, we always feel picked33

12 an for acconimocating all tne mistakes that everyone else is
i

13 going to make along the line, but by achieving a nigher

14 level eartnquake is not necessarily a way of making the

15 plant built better, which seems to De what the need for the

16 end product is. Have a higner g value, and tnerefore you
17 will nave more cone, and you will have it lookeo a f ter a

little oit cetter, and in effect you come up with a oetter18

39 plant. But I know Jim and I nave,

aiscussed this at lengtn, that we ceal witn generally a pcor'20

21 data case, and tne eartnquakes exist, the nistoric cata case*
,

i

22 is relatively short, and we are dealing with the site, anc
.I ,

23 input goes in as a specifisc input within a giventhat

standarc review plan.24

25 Now, the engineers can then use tnat and subaivide
|

-

,

I
*
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1 it up through the plant, and then uitnin separate component]
2 within the plant , in any way that they see fit, and I think

3 that we have a standard approach, or currently have a

standarc review plan approach which attempts to ceal with4

this.5

6 In terms of tne probability of occurrence of

7 earthquakes, SSE's at given plants, I know Carl never liked.

* to work with or give numoers, cecause the'j are always used8

g too freely and without caveats, which seismologists and-

10 geologit;s always acd, anc it cepends on the cata case that=

was used, how that numoer was achievea, what specifically11

was ceing talked aoout in terms of the response, wnat Kina12

af data set went into it in terms of, s a y,, upper magnituoe13

O cutorr. eaa netner vov tac 1"ee == 11 eartaavewes ta thata

data base cistricution, and I don't know how much that
15

factored into his numoer on Greenwooc.g

However, in looking back at tne past plants ano the37

Y Y ' Y18 '

it appears that this is about the level that it falls out.

Now, earlier there was a ciscussion on Lacrosse anc

,' GE test reactor, GETER. At Lacrosse, for instance, we feelg

that the probacility of occurrence of an SSE tnere is very
'

low. There is a very limited data case of eartnquake
|g

information in that area. The early estimates were
1

something, a minimum of one in 1,000, anc there was no upper_54

O
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(q , limit _ given tnat I recall. It has been a long time since I
/

.,have looked at that report. Ano we agree that it is a low
,

proaaoility event.
3

What led to the show cause orcer, however on that4

site is that
5 it was -- the decision was mace in very -

simplistic description that the occurrence of the earthquake6

was, in ef fect -- the procability of occurrence of the, 7

eartnquaxe was, in effect, tne prooability of occurrence of*
8

an acciaent, that there was little margin in the-

g

liquefaction aspect if you got the SSE, ano there was little,
10

33 structural margin left, ano that I will leave to Howard

12 Levin, if he would like to discuss it.

13 On a GE test reactor, the procabilities that you

mentioned of one in 100,000, one in a million, were one14

15 report by one group. On the other side of the same review,

*

16 spectrum of reviewers working on tnis is that the

17 probacility is one, tnat it can occur tomorrow, and that we

18 as regulators have to -- usually fall somewnere within that

39 spectrum o f thought.,

DR. OKRENT: Excuse me. You say tne probability is20

21 one, it can occur tomorrow. It can occur tomorrow, noi e

matter wnat the probability is, so I -- those are notg
, e

sequiturs.g

DR. ZUDANS: It is certainty, not procacility, if he24

g says one.

O
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(V7
(General laugnter.)3

DR. JACKSON: The probacility is very high that it2

3 is going to occur then, which woulo ce, for instance, the U.

4 Geological Survey position on that particular site,S.

5 So, I jue' I wanted to point out that the numbers--

tnat6 you were utilizing may not ce in complete context.

DR. OKRENT: I hope -- I don't think that is the U.* 7

S. G. S. position, tnat the procacility of of fset unoer the
*

g

g GETER plant is one per year or in some unit of time-

10 commensurate witn a man's lifetime, or tnat it is in fact-

anything close to tnat. I can't rememoer reading anytning33

by them tnat says that that is the kino of probacility. Did12

0 * 9
-

.
13

O oa aacxso": ooa't tatax vov 111 =eec tniassm
11ke that.

15 They just -- My point here is not to discuss

GETER.
16 We can ciscuss tnat directly with tnem at the

meeting in a week or two.g

DR. SIESS: Not in San Francisco. Not if you areg
.

right
39,

(General laughter.)

| OR. JACKSON: In fact, in Sunall, unich is rignt

cown below the dam which stracdles the Calivaris fault, if
*

! 1you cellave in real nazaros -- But the point I was trying to Ig

make was that as a regulatory group, which is wnat we are,

witnin the oranen, tnere is a sweep of input, a spectrum of45
,

ba.
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input, if you like, from a variety of consultants and peer
gr ups that we ceal witn, and it is very cifficult.2

3 There are those who embrace probabilistic methoos
'

wnoleheartedly, and there are those who reject tnem totally4

S and we are trying to deal with that in a formalizec, legal,
licensing process, and that is wnat our cifficulty is in6

embracing some of the -- many of the recommencations that7,

h
8 ve been mace oy this committee.*

And that constitutes a good portion of the sta f fg.

within NRC itself.10.

MR. KNIGHT: While you are reflecting, if I coulaj;

12 acd just one other point, I guess I am troucled, as are many

of tne folks on our staff, by your feeling tnat -- well,13

O 14*n=t eee== t oe e reettas thet- ett rioht. *e " eve e
15 phenomenon here witn the likelihood o f occurrence 10~3

,

10-# anc are either unsatisfiec, cepenning on wno you16 ,

17 talk to -- some are unsatisfled; some are unwilling to

18 consicer tne other steps necessary to get you to some

zg unacceptable consequence.

20 Ycu nave alluced to tne fact that you can't believe
* 21 the likelihood of a camaging accicent to tne core is as low

as some woulo nold. I guess I have difficulty myself seeingg
*

how increasing the g value, for instance, alteit it may-giveg

24 y u an event witn a lower procacility, really gets to tne
heart o f that problem. I really think it is,procably equal25

O
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if not more, equally if not more important to fina out wny,]/ 1

if in fact it is true, that tne likelihood of a camaging2

3 accioent to the core for what amounts to a design conaition
1sn't as low as you would like it to se ano as some think it4

1s, and upon finding out why it isn't, ao sometning to fix5

1t.
6

I think tne --7,

OR. OKRENT: We are on a mixture of topics..
8

OR. SIESS: , Jim , when you said increasing the g. g

10 value, are you talking about minimum g or just the g value.

in general?
33

MR. KNIGHT: At this point, I can't cifferentiate12

between them. If you nave a design level --13

(] DR. SIESS: I don't see why you oon't? We have goty

a minimum g level. It is one-tentn. That is-in Appencix A.15

"* 88*' '

16

DR. SIESS: And we have nad it. And Dave is not. 37
|

suggesting dat we not have it. He is just suggesting tnat18

we raise it, within the same philosophical framework that we)g

put it in in tne first place. The icea of a minimum g was,20
* no matter wnat ycu think, we want at least a tenth, and the

suggestion is that no matter what you think, we want at

least two-tentns. That is casec on ten years of experience,'

,and tne minimum is going up. I don't think Dave nas even64

g tten tne escalation in there for tne next ten years.25

O)L.
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]vi MR. KNIGHT: Well, you see, I don't disagree with)

that in principle at all. My concern is that we may oevelop2

a mindset, if you will, that we will pop this minimum g up'

3

and solve all the problems.4

DR. OKRENT: Jim, I don't think we need to mix the5

ci f ferent
6 things as if they are incompatible, you can only

00 one and not the other, in the same way some people seem. 7

* 8 to feel if you have solar energy, you can't have large
g central station plants, anc vice versa.

-

.

10 If we stay on the question of minimum g for the
moment, it seems to me one can make a couple of cases for11,

12 raising tne minimum' g to some value like .2 or .25, or --

which13 -- wnerever is the neec in tne change in construction

14 costs, a real need in construction costs, or difficulties,
15 cr tnis sort of tning.

16 In the first place, from the tecnnical point of

17 v i e w , we just heara more than once that the current SSE's

18 seem to lie in tne region of one in 1,000 to one in 10.000

19 pe r yea r. Now, in my mind, we have no basis for assuming! *

20 there is a cutoff, in other woros, that de cannot nave a

21 larger earthquake at the site, anc I nave to sort of assume*

itg goes up oy aoout a factor of two for a cecace in
.

frequency, crudely.g

So, in otner worcs, if it is really a one in 1,000 a24

year earthquake, tnen the one in 10,000 may nave twice the g25

1

O
L/ |

|
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3 value, whatever it is you design for. Ano it may go up

2 still further witn some decrease in the.probacility, in some
3 crude way , If you are designed for .1 g, you can proaably

4 take the .2, out I don't know whether you can take the .4.

5 If you are designed for .2, you can procaoly take the .4,

6 and so, there is a alfference in your aoility to aosoro into

. 7 bigger structures or whatever some additional amount.

8 Otherwise, I think your one in 1,000 to one ina

10,000 would be intolerable.. g

MR. KNIGHT: Oh, agreed.10.

DR. OKRENT: You would oe -- really, because if you11

12 thought the structures really couldn't take -- unless there

was really a design error, if they coulan't take it, it13

Q would really oe intoleraole. Okay.g
.

S tnere is this kina of gain tnat you get in a --,
15

what I will call a technical safety point of view by going16,

i to the higher floor, where you woulo have used ag

considerably lesser value. I don't mean .18, but .12 -- we18

have a certain number of plants at .12, for example.3g

! There is also the legal question to wnich I allucec,20

7 legal in the sense tnat either because of changes ing

,, proceoures or because of the fact that there is a change in
* *

information, you can get into a situation where-not just oneg

out a large family of reactors, and someccdy cited one case,g

whiCn nas oeen Cited around this taole -- Around this tacle,
4

J

|
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,it nas been suggested that maybe you have to move the

2 Charleston earthquake all along the coast. I nave nearo it

3 here, in discussions, and wnat woulo that co to a lot of
plants?

4

Now, the ACRS chose not to press that as a
5

likelihood, but there is the possibility that if you have6

too low a value for many plants, tnat a large family will7,

8 get caught by an earthquake dif ferent tnan what has-

9 occurreo, ano I think this is -- or some new information-

that, gee, what has happeneo in tne last ten years or so, or10-

15 years, says we shoulo expect tnis to occur. It seem to11

12 me that is a high probacility event, that you are going to
13 have a big surprise in tne eastern U. S. .

14 There have been so many developments since we first

15 starteo looking hard. Let's say, if you just look at One

16 cnanges that have occurrec since people proposed design

17 cases for Bocega Bay and San Onofre 1, just think aoout it a
11ttle. That is only 1963 to 1980, 17 years. These plants18

jg have to survive a lot more than 17 years, presumaoly,,

20 economically, I mean.

I OR. OKRENT: Chet?21

OR. SIESS: Dave, you presented one argument that I22
o

think I will argue against, because -- just to save the23

staff time. There nas oeen sucn a turnover in tne' staff,24

25 they may nave forgotten the argument they gave in answer to

nv
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it the last time.1

2 (General laughter.)

3 DR. SIESS: But you pointed out that the two-tenths

4 g design as comparea to, say, a one-tenth g design would

S have an adcitional margin, and as I recall, tne last time

6 that was suggested, somebody pointeo out, yes, out then tne

7 plant where tne initial aesign was four-tentns g woulo not,

g have that additional margin, and we would now nave plants.

witn varying margins., . g

10 least part of the answer to that is, I con'tAt
.

think we have constant margins now. I don't know how much11

they differ. I am eagerly awaiting the SSMRP results to12

find out. I am not holcing my breath.13
,

O oa okae"': aceta. triec to e11voe to enet ea

11ttle oit earlier. I tnink where you start at a rather15

high design value, .7 g, for example, I don't tninx you16

expect to go up by a factor of two, and then another factorg
a

f two, going cown the procacility curve, you have a cnangeo18

3g shape of the curve, so when you get to the high g values,

20 there is a cnange in tne procacility curve.
7 OR. SIESS: I tninx without being very quantitativeg

you have to agree that if you look at tne eastern U. S.,g
*

just like Ben Page said, we would all be a lot moreg

comfortaole if everything had oeen designeo to a minimum-of

5 2 g's. I believe the staf f woulo also nave founc tne SEPc

O
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review a lot easier if all tnose earlier plants had been
( '

deigneo to .2 g.2

3 It is nard to quantify that, out once I have
accepted a minimum, I have to admit, I am more comfortable4

with
S

.2 than .1, ano I celleve my opinion has changed on it

6 ver a period of 12 years, mayce because I am less ignorant,
maybe oecause I am more. I sm not quite sure, Ben, the7

g ceptn of whose ignorance you were talking aoout, yours or,

mine.g,

MR. PAGE: I Know mine is oeep.10
.

OR.'ZUDANS: With respect to the margin, as it33

12 changes witn increasing g level, it is quite clear that as'

13 1ong as the g level is not the controlling loao in the
G system, you nave a suostantial margin, likely. As you34V

i 15 increase the g level, that margin will be used up more and

16 more, ano you may not nave anything out wnat is specified.

i 17 So, in the final analysis, some plants, some
i

18 components will be tne same wnether they are designeo for .1
or .2.jg

.

DR. SIESS: inat is very component sensitive.20

I 21 OR. ZUDANS: It is sensitive. There is no

y generalization on that..,

'

OR. DKRENT: I agree.3 3

DR. SIESS: It is oifferent for structures tnan it is24

IU2 --

25

1

I
|
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OR. ZUDANS: Sut -- well, I was going to ado thep 3G
2 same thing.

OR. SIESS: Well, tnat is just another way of saying3

4 we don't have uniform margins now, and I don't know of any

5 way of getting them.

OR. ZUDANS: No. Exactly. There is no way for us6

7 to tell exactly what margins we have, regardless of what --,

OR. SIESS: Oh, yes..
8

OR. ZUDANS: Not precisely., g

OR. SIESS: We are spending a few million collars to10.

find out wnat kind of margins we nave.
33

OR. ZUDANS: That is all rignt. It is just money.12

OR. SIESS: Don't tell me tnere is no way.13

O OR. OKRENT: We 1, let's s'ee. Are there other14
.

0cmmens in this area? I am not sure --15

OR. JACKSON: I would just like to maKe a final3g '

eomment, that we are not opposed to a minimum g value, andg

we a scusseo it many dmes. It is a matter of developing a18

rationale for what it snould be ano what tne numoers snould3g

ce, anc having a casis for it. We nave a responsibility20

also to the utilities and tne applicants uno come in and21

fight witn us. The staf f has never been known to encourage; g |

'

low g values.g

OR. SIESS: I would propose we use tne same
{24

rationale we dio for the .l.

I
l

O '
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.

m (General laugnter.)V 1

OR. JACKSON: You can't quite ao that the3e days.2

3 OR. OKRENT: Well, let's see.

4 Are we reaoy to deal with the item on -- I guess it

was Agenda Item 3, Specific Topics Dealing with CurrentS

Seismic Design Practices? Is Mr. Levin first, or whom?6

MR. ZECH: Dr. Okrent, Item 3A, I was just remindec7,

by Howard Levin, was discusseo this morning as part of his-

8

initial discussion..
g

10 So, we can go on to Item 38.-

.

OR. OKRENT: Do you feel, then, that 3A is in hand?11

12 Is tnis the essence of what you are saying, that you are

13 picking it up?
.

MR. LEVIN: That is the essence of the response.14

15 The only thing that may not have become totally clear is
tnat

16 tnere was -- we oldn't dwell on this this morning, out

17 there was an I&E information notice issued to operating

reactors, Notice, I believe it was 80-21, which dealt with18 ,

this issue.39,

At this time, the staff, pencing a more oetailed20

review on the SEP, is evaluating whetner to take further21

action as far as other operating reactors, but nevertheless,g
*

tnose licensee have oeen notified of the issue.g,

OR. OKRE.,T: What is the cate of tne I&E notice? Do24

25 you rememoer?

O
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MR. LEVIN: 1 Delieve it was May the 16th.3

OR. OKRENT: Oh, it was a recent one?2

3 MR. LEVIN: Yes.

DR. OKRENT: All rignt.4

5 So, then this is currently something which has been

S calleo to the attention of all the operating reactors, not

7 just the SEP reactors?-

MR. LEVIN: That is correct.-

8

DR. OKRENI: Ali right. I thin < we Can treat that
i -

g

then -- Okay. I am sorry. Then we can treat that as10-

covered. Fine. Let's go on.y

MR. KNIGHT: To Item 3B?12

OR. OKRENT: Yes.13 ,

MR. KNIGHT: I guess everyone is familiar with the14

1 tem, a letter from Mr. Perez that raises a note of concern15

16 fact that some of tne tests that are ceing apolieoover the

for equipment are extremely high, and he mentions a numoerg

up to 18 g's, ano tnis develops largely from companies18

developing enveloping spectra to test equipment either for,g,

various locations in a plant or to cover a oroac spectrum of20

| plants. |g
1

And a particular note of concern nere is the factg
*

tnat the equipment is sometimes -- I hesitate to use theg

word "often," out tne only piece of equipment of tnat typeg

that is going to be testec, and it was_ purchased, so it i;g

OV'
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put on tne table, testea up to relatively nign levels,3 anc

if it succeecs in passing the test, it is tnen snippec to
the plant, and installec, to function througnout tne3

lifetime of tne plant.
4

His particular concern is that it has now already5

6 seen the SSE, ano probacly something far greater than even

ane that Dr. Okrent could come up with.,
7

g(General laughter..

MR. KNIGHT: And it is now installeo in the plant.-
g

It is a tough question. It is a damned if you do- 10

ano camned if you don't in some respects, cecause anothery

12 argument that of ten comes up is, well, if you can't test the

13 equipment, how do you know that the proto. type was truly
*

34 representative of what you've got in the plant, or on the

15 0ther sice, now do you know what is in tne plant is truly
16 representative of tne prototype that was used.

17 As a matter of practice, we would -- the sta f f would

18 prefer tna t prototype equipment be tested, and all of the
|

19 programs that we have developed and asked industry to.

20 emulate are basea on prototype testing, and we fully intend

21 to be a prototype piece of equipment witn the actual !that.
,

22 production line equipment being installed in the plant.
.

; 3 The fact, however, that the g levels seem ratner-

high, the 18 g's seem ratner nigh, I oon't tnink is24 -

1ncicative of tne fact tnat the equipment is necessarily25

O
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2 think mucn of the equipment could take sometning even mucn

3 higher. You see similar equipment undergoing tests for

military applications, anc the g loadings are much, much4

higher.5

6 The only protection against such a concern is a QA
'

7 program where the equipment is inspected after it is,

testec. You could certainly, if there are structural-

8

g proolems, either brackets or doors or drawers that haveo

10 actually been stressea to tne point wnere tney are no longer-

11 functional, no longer usable, that, of course, has to be
correctec. The equipment has to be furtner shipped,12

1nstallad, anc still pass all of its inst,allation tests,13

O m nien te e sooe ir aot pe= rect test to essere enet enere

certainly isn't imminent failure likely.15

16 There isn't an easy answer to it.

DR. 7'J D ANS : Mr. Knignt, I was led to believe -- I17

18 discussec tnis question with some of you people, and I was

jg led to believe that NRC has made it very clear in IEEE,

20 meetings that tney woula not accept Lestec -- would not,

*

allow the tested equipment to be installed in the power*
21

plant, that tnese tnings still nave -- you know. Errorsg
' e

23 occur of that nature, ano some pieces, very expensive pieces

nave oeen installec.24
.

3 Don't you nave a position, a policy tnat says you
:
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|

;shall test it but that piece is not going to ce subjected to,

2 two cesign basis accidents, just one, where one alreaoy has
3 happeneJ with certainty, and there is no way for you to
4 decice Dy inspection whether or not it has been camageo? It

5 is just not likely that you will be able to penetrate every
6 relay, every little piece insioe, ano oe sole to say tnat it

7 is not damaged. It functions all right.-

MR. KNIGHT: Well, tnat is true. No, I woulo have~

8

g to -- I cannot say that there is a prohioition, if I coulc*

- 10 pernaps put words in your mouth. The staff does not have a

jj prohibition against testing equipent and installing it in

12 the plant. There are a number of instances where we have

13 caused people , for instance, to take equi _pment tnat is

O eireecx laste11ec in the 91ent. teke it out ene test it eno14

15 put it oack as the lesser of a number of evils.

16 I tnink, too, your level of concern will vary If

17 you were 90ncerned -- Let's say it is an electronic chassis,

18 a fairly large electronic cnassis. If you were concerned at

19 the next SSE it might uncergo structural failure and.

20 collapse, entirely wiping out tnat function, tnat, of
'

21 course , is an absolutely intolerable situation, but I oo'

22 believe you have adequate protection against that. You know
9

23 if you have seen wrinkles or if you have stressed tne -- the

cnassis of tne cacinet.24

Now, as far as an inoividual component, some small25

O
Q)
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1 electrical component, failing, it might indeec temporarily,

2 at least, knock out the function of tnat piece of equipment,

3 but I don' t believe that it is -- the f ailure rate is that

4 much more likely than could occur at random.

5 DR. ZUDANS: But the real issue is not whether or

6 not you can convince yourself or a guy who installs tnat tne

7 equipment still functions. The real issue is that you are
-

~

gnow requiring to design equipment for two cesign basis
*

9accicents. That is what it is.

-

10 MR. KNIGHT: Yes. Tnat is certainly not a chosen

11 pa th.

12 OR. ZUDANS: No, but that is the practice.

MR. KNIGHT: You may well have equipment that is13O
V y capable of taking -- and this is the fact -- that is capable

~

15 of taking a numoer of cesign casis accidents.

OR. ZUDANS: But the equipment is not cesigned16 --

17 the designer does not have that prescription. He only

cesigns it to' support or sustain one design casis accident.18

Now, if by happenstance af ter it is tested anc has not. 3g

20 f allec, all of a sudoen he tninks he can oc two, I would
s
*

want to test it for tne second time before it goes to the21

plant, because three out of -- twc out of three is cetterg

than one out of two.g

MR. SOSNICK: Bob Sosnick.3

25 I thinx Or. Zucans may be getting at the fact tnat

O
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() in some cases there are fragility tests done, and that kindi

2 of equipment we certainly woulan't want to have installed in
,

3 a plant. By and large, most of the testing that is cone,

4 the equipment is not installed in a plant, but as Jim has

5 saio, there have oeen cases where this is the on.ly piece of

6 equipment.
'

7 DR. ZUDANS: Yes. Well, I am talking about the --
-,

8 environmental qualifications for optimum LOCA situations,
.

9 where you not only have tne environment as you anticipate in

~

10 LOC A, but also it is made conservative, so the temperatures

ti are higher, ourations are longer, concentrations of your ,
12 spray are stronger, so you really expose it to something

13 tha t is conservative, ano that is the equipment I am

O
,

14 concerned about.

15 MR. KNIGHT: All of my remarks were aimed at only
16 seismic testing.

17 DR. ZUDANS: Only seist.2c? Okay.

18 MR. KNIGHT: I really can't adoress the

19 environmental qualifications.*

20 DR. ZUDANS: Just the seismic.,

*

21 MR. KNIGHT: That is all I can address.

22 OR. ZUDANS: So you must -- and you design then for,

23 two SSE's. Okay.

24 OR. OKRENT: It seems to me the thrust of the

3 question posed is not so mucn to large mechanical structures

O
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} j where in fact you have a enance of seeing cra:ks or torn out

2 bolts or what_ever it is. The question that is posed more

3 aDout the thihgs that are supposed .o function inside, and

4 how do you know that they will function as they are supposed

5 to given anotner earthquake.

6 I gu'ess I can't tell that you have a basis for this
~

7 from what has been said. You may have a basis, but I didn't
,

8 think I detected something other than juogment, and here is
.

9 a judgment that -- it may be that judgment is not always
~

10 acequate. It might depend on the specific instrument and

11 the specific amount of shaking or whatever.

12 - This is my understanding of the question being

13 raised. It seems to me there may be a n'eed to think on it a

1411t tle .

15 MR. KNIGHT: Well, as I said, it is not a procedure

16 of choice. That is -- And I find that completely consistent

17 with what we have said nere. It is not a desirable thing to

18 do. When you get down to the point of making a value
.

19 juogment, and that is what you make, it is, as you say,

20 extremely component and equipment specific..

21 There certainly are a lot of things -- You say you

22 don' t have a casis. Inspection of that piece of equipment.

23 provices you witn a lot, and I would never try to fool

24 anyone ano say it gave you all you neeo to know, but when

3 you look at the type of failures that typically occur unoer

O
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() Ithis type of testing, and that is important background to

2 have, tne war,st things tnat happen are that things like

3 drawers that are mounted on slides and are supposed to be

4 locked in place come flying out, ano -- or if it is a piece-

5 of electronic equipment, a large number of the cables wnich

6 fit onto spade type terminals are either pulled loose or

' ~ 7 come of f.
.

8 That type of thing is not -- if it ocesn't happen
.

9 during the test, if you don't see stress, then .; are

10 pretty well back to a, if you will, as built situation.
*

.

11That roeans you have normal stress. There are a number of

12 things you can see. -

13 OR. OKRENT: dell,that is sort o'f what I consider

O
14 the mechanical engineering approacn to electronics. You

15 know , wnen my television doesn't work, I kick it, because I

16 am a mechanical engineer.
;

17 (General laughter.)

18 DR. OKRENT: But if tnat ooesn't help, I sort of

19 can't tell what is wrong insioe, or is there something wrong-

20 inside, and I am a little bit unconvinced. !e
<

*

21 Lipinski, and then Ray.

22 DR. _IPINSKI: Well, the gist of tnis Perez letter,

23 was the fact that it was tested at 19 g's for 40 seconds,

24 was that it was not then verified for integrity. Now, when

25 these panels are delivered to the plant and connected,

O
|
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() before that plant goes into operation, I would venture toi

2 say that everything in that panel ends up getting verified
_

as part of tha connection and plant checkout.
3

4 This may not be true to 100 percent, but I would

5 venture to say that most of that equipment ooes get tested

6 before you go on to power operation.
*

7 OR. OKRENT: Well, is it integrity against a secono
.

8 SSE7
.

g OR. LIPINSKI: No, that is not the gist of tnis

10 letter. That is another aspect that nas been arougnt into
*

11 the discussion.

12 DR. ZUDANS: Well, if you read the letter, he also

13 mentions second SSE. '

1-4 I think he coes.

15 OR. OKRENT: Yes, that's right. I think the gist of
'

16 the question is the second SSE.

17 DR. LIPINSKI: Well, then it says, enter a line for
'

18 subsequent safety relateo functioning. It doesn't
*

19 necessarily say, during anotner earthquake.

20 DR. ZUDANS: Well, it says here they are designed for.
.

21 two SSE, because one you gave to it ano the other one will

Z1 eventually come. Hopefully not., ;

l
23 DR. LIPINSKI: Yes, tnat was tne second from last i

24 pa ra graph .

25 MR. EBERSOLE: Woulon't it ce possible for the j

|

!
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() 1 manufacturer to certify tnat his equipment was not subject

2 to cumulative, f atigue camage unoer sucn --

3 DR. ZUDANS: No way.

4 MR. EBERSDLE: -- to eliminate the concern?

5 DR. ZUDANS. No way. He cannot.

6 MR. EBERSDLE: Well, it is implied that there is
' ~ 7 accumulated fatigue damage.

.

8 DR. ZUDANS: That is exactly the reason, because --
.

9 MR. EBERSDLE: But you can design equipment which is

-

10 rugged enough not to have that proolem.

11 DR. ZUDANS: But then you could qualify that piece

12 of equipment by analysis, and not subject it to testing at

13 all . But you cannot analyze a complicat'ed panel like that,7_
14 because there is just no practical way to mooel it. There

-

15 are so many little parts, and in such intricate

16 configura tions. You can't oo that. So that is why they are

17 testing.

18 MR. EBERSDLE: We don't know out what the number of

19 cycles that it has been tested here in fact has accumulateo*

20 some fatigue level.
,

*

21 DR. ZUDANS: No, and you don't really know to what

221evel the tests were made. You know only what the,

23 purchasers specified, but what the device can do that this

24 equipment was placeo on could be completely cif ferent.

25 MR. EBERSDLE: Would you know if.you testeo samples

O
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() to destruction?3

OR. ZUDANS: Yes, that would be a different story.2
_

MR. eseaS0tE: we11, 1 mean, it wou1c give you a
3

model then to work with.4

DR. ZUDANS: That is right. It woulo give you the5

6 margin, some kind of idea.

MR. EBERSOLE: Yes, you woulc nave a working margin.-

7
.

8 OR. ZUDANS: That is right.
e

g It may well be all rignt. If you say, Jim, that it

-

10 is very equipment sensitive, that is quite true. Maybe in

11some cases you can really -- mayce you can nave a component

12 in that piece of equipment that has been tested many, many

13 times, can survive mayce 50 SSE's, not Just one. Then you

O
14 can check for the rest, whether it is sitting in the

15 structure wnere it is supposed to be, or pieces are not

16 f alling o f f.

17 But the principle in general is not acceptable.

18 DR. OKRENT: Jerry Ray?

*
19 OR. RAY: I was just going to make the point that

20 Walter made, plus this fact. In a plant with which I was.

.

21 f amiliar, the tests of the components on the panels, in

22 addition to functional tests, oath as individual components.

23 ano as parts of systems which are tested in entirety to

24 perform their function, there is a visual inspection.

25 The relay engineer, for instance, will go over the

O
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( 1 relays, ano he will actuate the systems and look at the

2 caerings and ,that sort of thing and make sure there is no

3 damage there that is going to, well, let's say, cause

4 ma1 performance at a later time.

5 That doesn't mean it would natu. rally or necessarily

6 pass a second SSE, but it does indicate that there it no
.

7 damage there that would not be evident as a result of a
.

8 functional test, if you are with me.
e

9 DR. ZUDANS: Yes, I am sure you can check the
'

to functionality. It will function all right. But like you

11 said yourself, there is no assurance that it will pass a
12 second SSE.

13 OR. RAY: That is true, but what' I am saying is thatO
14 there is no evident phsyical damage there without him seeing
15 1t, if the inspection is proper.

16 DR. OKRENT: Okay. I think what we will have to do

171s leave tnis as a question, and the staf f may feel it is

18 completely okay, or they may -- in which case they can let
*

19 us know in writing, or if they may want to think on it some |

20 more , or whatever. Okay?.

21 Is that a reasonable thing for now?

. 22 MR. KNIGHT: Yes, it is. Certainly.

23 OR. OKRENT: Let's see. Tnere was one other point

241n this area. Did you have a comment, Jim Knight, on this

25 one , too?

O
|
l
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) (Pause.)
'

1

MR. ZECH: The next item we nave, Dr. Okrent, is2
,

Item 3C. -

3

4 OR. OKRENT: Yes.

5 MR. ZECH: Mr. Bender's letter. Leon Reiter from

6 the staf f will address that.
~

7 MR. REITER: I am not quite sure -- this is Leon
.

8 Reiter, Geosciences Branch -- if I am addressing the issue
.

gthat has been raised, but an issue which is of ten raised,

-

10 and which perhaps is being referreo to, is the dif ference in

11 approacn in the evalt . tion of seismological hazaro being

12 taken at San Onofre Unit 1, and that of San Onofre Unit 7

13 ano 3. Now, is that the correct questio'n?
O-

14 Maybe it is not the question, and I will acceded to

15 somebody else. |

16 OR. JACKSON: The problem is, does the term " seismic

17 evaluation" mean an engineering evaluation of the plant, or

18 tne seismic hazard analysis? We were unable to understano
l*

19 that letter.
'

20 OR. OKRENT: I am reluctant to speak definitively on.

.

21 behalf of Mr. Bender, so let me suggest that you define the

22 question as you understand it, and answer it in those terms,.

23 and then if you are answering a different question, he will

24 tell us.

25 MR. RIETER: I will define the question I can answer.
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1 OR. OKRENT: All right.

2 (General laughter.)

3 DR. OKRENT: I agree. His wording is a little bit j

4 ambiguous in that regard. Go ahead.

5 MR. REITER: All right. There are three units in

6 various stages at the San Onofre site. One of them is a
~

7 unit wnich is already built and in operation at San Onofre

8 Unit 1, cnd there are two units, San Onofre 2 and 3, which
.

9 are rapidly approaching completion, and SER's we hope will

10 be w citten' in the near future.*

11 In the evaluation and determining the seismic hazard

12 0r what the ground motion, the free field ground motion at

13 the site should be, various approaches a're being taken. The
O'

14 problem associated with San Onofre Unit 1 was that it was

15 desi,gneo previously , years ago, with the - "a low g value"

16 and a static -- under static assumptions, and perhaps Harold

17 Levin can address that more. But it was recognized that

18 perhaps this might be insufficient with regard to the kinc

19 of ground motion you might expect tooay, given what we know*

20 about ground motion as such. l,

,

*

21 The Units 2 ano 3, on the other hand, receivec their

22 CP much more recently, and the basis for that was -- the ),

I23 design spectrum was a .67 g Newmark type spectrum. ;

24 As a result, two projects have oeen -- or two kinds

25 of work nave been converging. On one hano, the proolem was

O
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1 to make an assessment of wnat kind of ground motion we might

2 make or we could expect that could be used in design or in a

3 re-evaluation; and backfitting of San Onofre 1, part of which
4 has already started, and some of it has taken place, and

5 again, the structural aspects will be discussed later.

6 In tnis approach, the applicant chose to -- the

~

7 licensee chose to pursue a technique which involved

8 numerical simulat4cn of the kind of motion you would get

9 from a large or moderately large earthquake which occurred

* 10 o f f snore , namely , the seismic threat is viewed as the

11 occurrence of a magnitude, let's say, six and a nalf or

12 seven, a surface -- magnitude six and a half or seven

13 earthquake occurring on the of fshore zon'e of deformation,

14 which is some eight kilometers from the plant.

15 And the applicant chose to attack this problem

16 utili7.ing numerical simulation, an attempt to use principles

17 of physics to arrive at what this ground motion might be.

18 It was a very extensive study carried out, probably the
*

191argest study of its kind, largest scale study of its kind.

20 The staf f has reviewed this. We have our own.

.

21 review boaro. We have received several inputs to this, and

22 presently we are working on the last aspect of this.

23 particular study, that is, to qualify the study by seeing

h now well it could -- it matches up to the predictions or how

25it could match the results observed in the Imperial Valley

OV
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1 earthquake in 1979.

2 In other woros, this is a numerical study based on a

3 theoretical deterministic model.

4 In the San Onofre 2 and 3 evaluation, there again,

5the design is already existent, ano decided upon, and in the

6 CP stage, and in tnis case, a more emperical determination
.

7 or evaluation was used.
.

; 8 In that case, the size of tne eartnquake was one

91 tem which is being evaluated, and through various types of
*

10 geological and seismological-geological investigations.

11 Then , I guess the important part is, once that size of

12 earthquake is arrived at, then the ground motion is being

13 simulated by an emperical stuoy, namely,' by taking the

14 existent data that we have, that is, primarily data in

15 ranges of 30 to 50 to 100 kilometers, and extrapolating that

16 inw a rd , both in terms of getting -- finding out what it

17 would be at a distance of eight kilometers, and taking that

18 set of data ano trying to predict wnat it would be at i

*
19 magnitudes six and a half and seven.

20 Ano again, presently, this cata is being ovaluated..

.

21 It was really done prior to tne 1979 earthquake, and now it

221s oeing evaluated in light of the 1979 Imperial Valley.

23 earthquake.

24 The staff useo tnis -- both these approaches as

25 different ways of evaluating tne same problem, and we think

(~
b)
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() ;we have a unique opportunity nere to look at the kinds o f --

2 a unique opportunity of attacking a very dif ficult problem,
_

3 that problem was estimating che grouna motion in theand

4 near field, by the various and best available means we have,

5 namely, botn emperical and theoretical, deterministic, and

6 now the third factor, namely, an earthquake of similar size

*

7 occurring whien was well documented.

8 We view the seismic hazard at that site as being the'

gsame, namely, that whether the plant is olo or new, the

"
to kinds of ground mot .n you might expect from an earthquake

11 is the same , ano e have airected the utility, Southern

12 California Edison, to evaluate, compare and assess the

13 dif ferencas, if there are any, between t'ne different kindsO
14 of approaches and the results that they are getting, and we

15 will -- we are reviewing this in terms of two bits of

10information to arrive at the same best answer -- at the best

17 answer we can get, namely, what is the kinc of ground motion

18 we can get from the kind of earthquake which is Deing
* 19 consioered the safe shutdown earthquake?

20 DR. OKRENT: Dr. Ray?,

.

21 MR. PAY: Could I harken back to the question of the

22 two SSE tests? OR. OKRENT: In a minute..

23 Let's make sure there are no further points on this. We

24 will let Mr. Bender read the transcript and see if he has

; 25 any further questions in this regard. I think you have

O
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1 addressed his question, though. That is a.y guess.

2 All r,ight, Mr. Ray.

3 MR. RAY: Walter and I just had a little bit of a

4 sidebar conversation af ter the earlier exchange, and it

S leaos to a theoretical question. What would be the policy if
6 we have a plant that had experienced and had survived -- I

.

7 mean the plant in its entirety, now -- an SSE?
.

8 Would it be permitted to go on and operate, or would
.

91t tnen De at the end of its life? Would you shut it down
'

10 permanently, or would you let it go on?

11 OR. OKRENT: I celieve that the staf f has no policy

12 in this regard, and in fact Mr. Shao and his people have

13 suggested that research might be a relev' ant subject forO
14 plants that exceed the 08E. In other words, it is not

15necessarily if they get to the SSE. What do you do with the

16 plant that has really gone beyond the OBE?

I'7 I don't mean just one pitch on the acceleration, out

18 many , many cycles. It is really something on which there is
*

19 no regulatory policy, I think.

20 MR. RAY: Well, from an operator's viewpoint, which.

.

21 I have a little bit of, I would have a hell of a lot more

22 confidence in the survivability of the components on a panel.

*

23 after installation with the proper inspection, physical

241nspection, and testing as individual components

25 electrically and as components of a system, I would have .i

O
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} 1nell of a lot more confidence in tnem surviving another one

2 than I would have of production equipment taken off the --
,

3 off the shelves -- I am talking about the components on tne

4 panel now -- and put on this panel, because it had gone

5 through the SSE.

6 And this is true of the wnole industry, everytning

*

7 in it. You are confident of the' survivability of lightning,
.

8 for instance, and I realize the consequences of a lightning
.

9 failure are a hell of a lot less serious than the

*

10 consequences of an earthquake failure, but every component.

11 on a system, the operating people are more confident of and

12 have a higher level of reliability and ca.1fidence in

f3 13 equipment that has survived such things.'
u

14 A transmission line going through a season of

15 lightning, a f ter it goes into service, your biggest -

16 apprehension for it is, will it survive the first season of

1711ghtning, and so on. And a f ter it has, then you know what

18 you ' ve got , and I would suomit that tnis is true of what is

*
19 0n that panel.

20 DR. OKRENT: It prooably is, out now and then.
.

21 buildings fall down due to the af tershock.

22 MR. RAY: Sure..

23 (General laughter.)

24 MR. RAY: Anc one of these days a comet is going to

2 Shit this plant, too.

O
V

ALDERSON REPORTING COMPANY, INC,

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



_

|

211. - -

() 1 OR. OKRENT: But that is not quite tne same

2 probabilicy.
,

3 I see',a hana at the rear. Will you icentify

4 yourself, please?

5 MR. SHULMAN: I was just woncering, isn't it true

6 tha t --

~

7 OR. OKRENT: Will you give your name, please?
.

8 MR. SHULMAN: Jeff Shulman.
.

9 Isn't it true that these Units are also tested by

* 10 0BE events? And wouldn't that give you an aeditional margin?

11 MR. KNIGHT: Jim Knight. It depends on how you --

12it depends on what side of this argument you are on, I

13 guess, but yes, they are in f act -- the ' requirement is that

O
14 they be tested through five OBE's. Yes.

15 If it is allowed, Mr. Chairman, I would just like to

,
16 say amen to Mr. Ray's comments.

I'7 DR. OKRENT: I understand what he is saying, and I

18 can sympathize with that point of view for -- certainly for

* 19 certain classes of equipment, but I think there is a

M question that is raised here, and in fact there even is a,

*

21 question of what do the regulations permit, and are you

Z2 allowing your own regulations to be violated.,

.m I don't know. So, I woulo like to leave this one

24 tha t we hear from the staff in some way, either that they

3know what the answer is and wny, or they are going to look

O
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1 at it more.
OR. SIESS: I don't even know how you wculd know it2

_

had been the SSE that hit the plant.
3

OR. OKRENT: The SSE precisely I don't know, but4

5 they are supposed to have some instrumentation tnat should

6 be working that would tell them it is about the SSE.
.

7 OR. SIESS: Woulo you take the celogram and do a
.

8 response spectrum and see if it exceeoed the -- Do we define
.

9 it?
*

10 OR. TRIFUNAC: Humble Bay, for example, had the --

11 DR. SIESS: No, I mean in the regulations, did we

12 define how you would know -- Let's take the requirement that

13 you -- if you had the OBE exceeded, you'must shut down end

.4 test. Is the OBE defined in such a way?

15 MR. KNIGHT: Well, the OBE is defined as the g value

16and as a response factor What is actually utilized to

17 determine whether or not the plant has exceedeo the 08E are

18 the design spectra at various locations in the plant, and
*

19 the free field, but certainly on the slab. If they have

20 exceeded any one of those, by definition, at le st it would,

| =

21 be -- it is not -- by our definition if they have exceeded

ZZ one of those design spectra, then they have exceecec their.

23 0BE.

24 MR. ESERSOLE: On this matter -- Mr. Cnairman, on

25 the matter of seismic -- the susceptibility of these control
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1 panels, I think tne prooability is that even though these

2 packages with,this seismic equipment may be marked " Fragile"

3 wnen they come to the station, it is probably more likely

4 that some of them will have been dropped anyway, and they

5 woulo have in fact oeen given a seismic test, unceknownst to

6 anybody.
.

7 And that has to be built into the product.
.

8 DR. OKRENT: Not in three dimensions, though.
.

9 MR. EBERSOLE: Not in three dimensions, but it may
*

10 be just the worst dimension.

11 DR. OKRENT: Well, I tnink we had better go on to

12 the next topic, if we may, and I am looking for something
13 tnat Mr. Savio prepared. This is use of a seismic scram.O
14 Let 's see. Does the staff have something to tell us in this

15 regaro?

16 OR. SHAO: Yes,

r7 (Pause.)

18 OR. SHAO: My name is Larry Shao, NRC staff.
~

19 I will have a very short presentation. I am not

m going to discuss pros and cons o' seismic scram. I will,

.

21just discuss some information I know related to seismic

. 22 scram.

23 Mayce somecody else can cover pros and cons of

24 seismic scram.

25 As far as I know, seismic scram systems were

O
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O 1 installed in power reactors in Japan, and also installed in

2 some research. reactors in the United States and one power
'

3 reactor in the USA, and that is Diablo Canyon.

4 The Japanese practice is, usually the Japanese

5 seismic analysis requirement, they require two analyses, one

6 static analysis, like our uniform duilding code, and another
.

7 dynamic analysis, like our requirement in the NRC.
.

8 For the seismic scram value it is set at one-third

9 of a design static coef ficient and aoout two-thirds dynamic
'

to response acceleration at the location of installation. The-

11 greater o f the two.

12 On the dynamic response acceleration, they have two

13 values. One is shock, called S1, and th'e other one iss

14 calleo S2, and 51 is the maximum designed earthquake, and S2'

151s called extreme designed earthquakes.

16 OR. OKRENT: Which would they use?

17 OR. SHAO: This is S1, the small one. !

18 OR. OKRENT: The small one. So it is two-thirds of
*

19 the small?r one.
l

20 DR. SHAO: Two-thirds of the smal19r one. I will I,

.

21 show you a number of the small earthquakes. These are

Z2different plants designed for S1. They are very far, around.

23 .1 a g t o . 30 g .

24 OR. SIESS: Wait a minute. Those are Sl values? j
|

25 OR. SHAO: Sl.

O
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() i OR. SIESS: Move over.

2 (Pause.)

3 DR. SIESS: Okay.

4 DR. SHAO: S2 is about 1.5 of Sl. So whatever the

5 number, multiply that by 1.5.

6 OR. ZUDANS: Larry, wnat are those units? G-a-1-s.
*

7 OR. SHAO: That is gals. That is .25 g. By a
.

8 thousand.
.

9 OR. SIESS: Two-thirds of the -- No, it is

* 10 two-thirds of the lower. It is about two-thirds of the 08E.

11 OR. SHAO: So, it is actually the seismic scram is

12 set around -- between .12 to .2.

13 OR. SIESS: Or rougnly two-third's of the OBE?
'O

14 DR. OKRENT: Yes.

15 OR. SIESS: If you consider the Si tne OBE.

16 OR. SHAO: This number is sligntly higher than the
1

17 08 E , I would say.

18 DR. SIESS: Yes. Okay.
*

19 OR. OKRENT: It is a little less than half the S up

20 there, if you want the setting.,

.

21 OR. SIESS: Yes. Right.

ZZ OR. SHAO: Okay. This croer -- a lot of research,

23 reactor units, as I say, have seismic scram, and the reason

24 was, somecocy said the reason was for the research reactor j

25 the design is not as good as tne power reactor. That is why |
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1 they allow seismic scram.
That is all I have, Jim. Mayoe -- I don't know2

_

whether you want to discuss pros and cons of seismic scram.
3

DR. SIESS: If you considered there S1 is equivalent4

5 to the OBE, that is two-thiros of the OBE, if you consider

6 there S2 as equivalent to tne SSE at the one and a half

*
7 ratio, that is about a half the SSE.

.

8 DR. OKRENT: Right.
.

9 DR. SEISS: Whicn, we asked Diablo Canyon to do half

10 SSE.-

11 MR. EBERSOLE: Have they had any nuisance trips to

12 spcak of?

13 DR. SHAO: They nave had no trip's so far, because

14 their setting is pretty high.

15 DR. SIESS: Well, what are you thinking about, the

16 actual?

17 MR. EBERSOLE: Spurious trips.

18 DR. SHAO: Spurious trips. They haven't. Even
*

19 during the earthquake at Fugoshima.

20 MR. EBERSOLE: They employed coincidence to prevent.
.

21 tha t , right?

22 DR. SHA0 Yes.,

23 DR. OKRENT: Jim?

24 MR. KNIGHT: If I may, Jim Knight again.
|

| 25 I know Larry has been involved more recently than I,

!O !
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1 but a couple of other points that we nave talkea about from

2 time to time,,one was the fact that I guess some, two out of

3 three, I guess one was even three out of four required to

4 get a scram at instruments in several locations in the plant.

5 The other was that in discussing it with the

6 Japanese officials and asking them, well, what is your
.

7 reason, what is the rationale or the purpose, ano after some
.

8 kind of glances went all the way around the ' table, the
.

9 spokesman finally said, public opinion.
"

10 DR. SHAO: By the way, I did ask him what was the

11 reason for installing seismic scram, and they really oon't

12 have good reasons, and they can't answer the question, and

13 supposeoly tnere is a report on seismic ' scrams that is going

14 to be received in one month or two from Japan on seismic

15 scram.

16 MR. EBERSOLE: Did the Japanese outlaw mercuroio

17 switches in all their control systems, including nonsafety
18 systems? These are puodles of mercury that slosh around.

'

19 Did they outlaw those?

20 DR. SHAO: They outlawed those systems?.
.

21 MR. EBERSOLE: Yes, did they --

i 22 DR. SHAO: They classify the systems a little bit

23 dif ferently from the way we classify them. They are Class

24 A, Class 8, Class C.

25 MR. EBERSOLE: Well, the most notoriously sensitive

O
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1 control element is a mercuroid switch. It is just a puddle

2 of mercury. It sloshes around ano makes contacts and breaks
,

3 contacts upon', the slightest disturbance.

4 DR. SHAO: I see.

5 MR. EBERSOLE: I would have thought the Japanese

6 would have outlawed it.

7 DR. SIESS: Why?
.

8 MR. EBERSOLE: Because they proouce all sorts of
.

9 spurious actions on just the slightest tremor.
~

10 DR. OKRENT: Well, Jesse, if I can, I woulo like to

11 try to stay on the subject of seismic scram or pros and

12 c on s . Let's see. Lipinski has asked for -- and then there

131s a hano in the back, and then Siess. ~

14 DR. LIPINSKI: On your vu-grapn, you referred to one

| 15 power reactor in the USA. Which one is that?

16 OR. SHAO: Diaolo Canyon.

17 DR. LIPINSKI: And how is that seismic scram set, at

18 what levels?
.

19 DR. SHAO: I think it was set at --

20 DR. SIESS: It was suggested by a couple of memoers.

21 of the ACRS that it would make us happy if they had a

22 seismic scram, and they agraed to it. I would say, with*

23 alacrity , except that they were under some pressure at the

24 time . And it was set at, what, OBE. Am I right, Jim?

25 DR. OKRENT: I can't recall.

O
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1 OR. SIESS: Do you remember.?

2 DR. OKRENT: The committee recommenced they consider

31t in the construction permit letter, so it goes back --

4 they also suggested it on San Onofre 2 --
,

5 OR. SIESS: What level is it, Jim? Do you know?

6 MR. KNIGHT: I have the Diaolo Canyon emergency
.

7 earthquake procedures here in my hand, ano I am searching,
.

8 Out it was set at --
.

9 OR. OKRENT: Procably half SSE, I woulo think.

*
10 MR ALLISON: Dennis Allison. It is set at .4 g's.

11 DR. SIESS: All right. A little more than half SSE.

12 MR. KNIGHT: And it is a -- is it two out of three,

13 0ennie?
O

'

14 MR. ALLISON: Yes, if I recall. It is either two

15 0ut of three -- I think it is two out of three.

16 OR. OKRENT: Let's see. Yes, would you identify

17 yourself, please?

18 MR. HAN: Frank Han, TVA.

*

19 So I can keep up, would somebody comment upon what

20 seismic scram is, and how it is different from our safe,

.

21 shutoown on -- and OBE7

, 22 DR. SHAO: Seismic scram is a system so that when an

23 earthquake -- the system automatically shuts down, without

24 manual --

25 MR. HAN: Automatic?

O
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3 DR. SHAO: Yes, automatic.

MR. E8ERSOLE: Mr. Chairman?2
,

OR. OXRENT: Yes?3

MR. EBERSOLE: How do the Japanese -- what is their4
~

5 rationale in requiring the seismic scram? Is it to get a a

6 head start on a shutdown, and so reduce the heat problem? :

*

7 Or is it to ensure a scram in the mechanical context?
I 8 OR. SHAO: Even though I don't want to discuss it,

9 let me throw in a vu-graph on pros ano cons.

*

10 OR. SIESS: He just happened to have one.

11 (General laugnter.) ,

,

12 OR. SHAO: I just throw it out for discussion

13 purposes. Actually, I went to Japan, an'd I tried to discuss
'

14 this with tne Japanese officials, ano they really cannot

15 give me any justification why they install the seismic

16 scrams, so we discussed it and then I wrote it down.

17 DR. SIESS: Did you discuss it with the regulatory

18 people?
*

19 DR. SHAO: Yes, I discussed it with Midi, the

20 regulatory authorities. Supposedly experts..

.

21 DR. SIESS: Is Midi regulatory?

e 22 DR. SHAO: Yes, Midi is the regulatory --

23 DR. OKRENT: Why don't you leave it on, Larry?

24 DR. SHAO: Okay.

25 DR. OKRENT: I woulo like to look at tnose points.

O-
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1 If we look a t the first disadvantage, it superimposes

2 thermal trans,ient loaos on earthquake 1 ading. The fourth

| 3 one says, reactor trip likely without a seismic scram. So,

4 I would say you are saying tnis is likely to occur whether

d

5 you have tne seismic scram or not, so if it is a

6 disaovantage, it is only half the time, or whatever it is,
.

7 because it is -- or more, because if you have something set
.

8at tnat level, you may be scrammed for other reasons.
.

9 DR. SIESS: But Dave, we do the first one anyway.
*

10 DR. SHAO: This one, I don't know whether I agree or

11 no t. Two degrees on the Livermore report..,

f 12 DR. OKRENT: Well, yes. I would suggest you take

13 that one with a grain of salt.
'

O
14 Now, the reactor trip without an effective RHR is

15not enough. I absolutely agree. On the other hand, we

16 don' t want to scram tne RHR. We want it to work. All

17 right , now , there is one thing you don't have on your

18 advantages wnich may or may not be a real advantage, but I
'

19 have not seen a discussion or a look at whether if you scram

N early in the earthquake and initiate things that happen.

.

21 automatically --

e 22 DR. SHAO: Create another accident.

23 DR. OKRENT: No, no. Let me -- I will finisn my

24 scenario , and --

|

25 (General laughter.)

O
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1 DR. OKRENT: -- and then you finish yours.

2 When you have a scram you initiate certain things.
,

3 You start lining up certain valves that you want lineo up

4 for the RHR. You start turning on certain pumps and so

5 forth, and this is done, if you have the seismic scram,

6 earlier in the earthquake than if you wait for a scram
*

7 because the turbine is shattering, or whatever it is.
.

8 Now, earlier today we talked about how there is
.

9 quite a bit of equipment that isn't even designed for the

*
10 earthquake, ano I would say tne situation is a little bit

11 unclear as to whether you can tolerate all the failures that

12 might occur. I think it is a little unclear as to just what

13 can happen in the control room in an earthquake besides the

O
14 operator getting hurt, as to whether you will get things

15 tending to move the wrong way, or whatever, or maybe open

16 circuits where something should work, out, you know, you

17 have failures.

18 So, it seems to me the one thing that I haven't seen
"

191n the Livermore report or in your list of advantages is the

20 potenti&J for intiating the shutdown heat removal process,

21 earlier, maybe before it is harder to do, because a valve

22 won't move any more oecause of distortion, or a motor, you.

23 know , doesn't want to go, and so forth.

24 DR. TRIFUNAC: Woulo you put in some seconds in your

25 discussion, or some time factors? When you say before, or

O
I
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) jearlier --

2 DR. 0,KRENT: Before -- well -- *

3 DR. TRIFUNAC: -- it would help to understand what

4 you are saying.

5 OR. OKRENT: I think if you are scramming on half

6 the SSE, or 60 percent of the SSE, which is prooably the
*

7 number I would suggest, about 60 percent of the SSE, if you
.

8 have a strong earthquake, you should be getting the signal
.

9out, say witnin a couple of seconds after that first --

*
10 OR. TRIFUNAC: I am not asking about the

11 ea rtnquake. I am asking, you initiate the scram --

12 DR. OKRENT: yes.

13 OR. TRIFUNAC: -- and all sorts 'of things areO
14 happening in the plant mechanically.

15 OR. OKRENT: Oh,

16 DR. TRIFUNAC: How much time does it take to

i 17 accomplish something that is worthwhile?

18 OR. SIESS: About the length of the eartnquake.
'

19 OR. TRIFUNAC: What?
't

20 OR. OKRENT: About tne length of an earthquake.,

e

21 OR. TRIFUNAC: So we are talking about five, ten,

22 fif teen, twenty seconds, cepending on --.

23 OR. OKRENT: It cepends on what you want to do.

24 OR. SIESS: For some valves to close, we are talking

25about tens of seconds, aren't we?

1
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() OR. ZUDANS: Yes, but the scram occurs in a fraction
3

2 of a second?
DR. O RENT: The scram occurs -- snould occur

3

4 quickly, but there are other things that you want to occur.
,

OR. TRIFUNAC: But you have to accomplish certain5

; 6 things, do you not?

MR. EBERSOLE: Well, are there any precursors to tne*
7

*

8 main shock that would be useful?
.

9 OR. OKRENT: Well, that is what the Livermore

10 approach was nn trying to anticipate a large earthquake.*

11 DR. TRIFUNAC: But in many cases you coulo make a
,

12 decision with -- logic well before any strong shaking comes

13 1n. Not in all cases.
'

()'

14 OR. OKRENT: But I think you only gain a second, or

! 15 -- well, maybe more. All right.
|

16 OR. TRIFUNAC: More than that.

I'7 DR. OKRENT: But I woulo rather for the moment see

18 whether tnere is interest in something that is not too big
~

19 an advance in existing technology, and whether there are --

20 Some time , it seems to me, earlier today we had a vu-graph,,

.

21 didn' t we -- Oh, Vic Savio remembered where it was. Oh,

ZZ outing the SEP presentation, they mentioned that there wcs.

23 interest in design adequacy of the tubing and the support

24 system for tne control rod orive units and associated

25 hyoraulic tubing supports for Dresden 2.

O
l
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1 Now, tnere, I oon't know whether you have a question

2 that relates to the ef ficacy of scram itself. Maybe. But I

3 tnink if there is a question there, it still is not likely

4 to go the first occillation, and maybe you would get scram

5 before the thing failed, wnereas if you wait 30 seconds into

6 the thing, you don't.

7 I mean, it could on a, let's say a weakly designeo

8 system provide margin to unscram itself. Chet?
.

9 DR. SIESS: If I hao a circumvential pipe creak just

10 outside the vessel where we postulated for the asymmetric*

111oad situation, would the scram have to occur during that

12 blowdown, all those forces going throegn the water?

13 DR. OKRENT: Well, having the bfg break then?
O

14 DR. SIESS: Yes.

15 OR. OKRENT: The scram isn't vital.

16 DR. SIESS: Well, I am thinking of some of these

17 other tnings you are talking about, maybe. I am just trying

18 to see about the combineo forces, whether that is --

~

19 MR. EBERSOLE: On a PWR, tne scram isn't vital in

20 any case, because reflood would kill it, but in the BWR, at,

.

21 some point later in time, the rods have to go in.

22 OR. OKRENT: On the BWR, that is true..

23 MR. ESERSOLE: But not in that interval.

24' OR. OKRENT: Well, they have a boron injection
_

25 sy stem.

O
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1 MR. EBERSOLE: Well, I mean, wnile he is voiding on

2 a BWR he doesn't need it, but when he starts to refill, he
/

,

3*ill* '

DR. SHAO: Anotner major aavantage is that the4

5 operator may be so nervour when a big earthquake comes that

6 h6 doesn't know wnat to do.
*

7 DR. SIESS: But unless something happens to the
.

8 plant, he doesn't have to scram. I mean, we are assuming
.

9 somewnere along the line that there is going to be a failure

* 10 in the plant that we want scrammed, and we want some other

11 tings done.

12 DR. SHAO: Yes, but because of the other, he may

13 come down to the --
'

14 DR. SIESS: We either have a pipe break, or loss of

15 all the power, wnere a lot of scramming is neeoed.
16 DR. ZUDANS: If you have a scram, there are a number

~

17 of operator actions associated with it which he has to

18 scurry around and do very quickly, and many things have to
~

19 start. opening and closing, and somehow I have an uneasy

20 feeling thinking that the whole thing shakes and I am trying,

.

21 to move things in a given order. I would rather sit down

22 ano wait until it is over..

23 MR. EBERSDLE: You mean you don't want to start all

24 these processs?

25 DR. ZUDANS: No. Not until it is through. It is a

i
%)
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1 question of 15 seconds. I would do it by hand after it is

2 done, if I can.

3 OR. TRIFUNAC: If you have a big earthquake, it

4 doesn't stop for some time.

'

5
!

6
. .

7
.

! 8
.

9

a
10

11

12 -

'
.

O;

14

15

16
4 <

17 I
l

I18
\

.

19'

i

e 20
*

..
'

21

* 22

23

14
.

25'

'
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I

! DR. SIESS: Larry, have the Japanese had any experiencene 13 y

7*f/ACRS(, j
6,./80 2 ; with scrams from earthquakes resulting from the turbint vibration?
Babineau/ |
Oatfield 3 DR. SHAO: No.

!

4| DR. $IESS: They haven't. Haven't they had earthquakes
I
i

e 5 - big enough to shake those turbines?
|

E !

3 6j DR. SHAO: Yeah, but so far their scram has not
-

. n ,

g 7 been working, so far.
* -

! 8 ! DR. SIESS: I'm not talking a seismic scram.
s n

d i

d 9; DR. SHAO: I know that. The vibration. They had no
i.

$ 10 ' (WORD UNINTELLIGIBLE) trip so far, I understand.
,

E i
= i

E 11 ' DR. SIESS: Are they set unusually high?<
-3

- 12 ' DR. SHAO: They' re set at aroun.d two-third of the Sl.4
E

O-
!

c |

d 13 ; That's pretty high.
E

A 14 : DR. SIESS: No, what I'm talking about is turbine
$ !

! 15 ' vibration. Most plants have gauges on the turbine bearings d1at
iw

:
. 16 | will automatically shut the turbine down if the vibration is
3
A

i 17 i excessive. Some don't. Some just have annunciation of it, they
w-

=
$ 18 have told us. And others have automatic . turbine trip on vibra- I
: '

I 19 ! tion. And, of course, most plants, a turbine trip will cause
o -

.

A i

20 ! a scram.
e

21| And I was wondering if the Japanese have experienced ;

i !
22 scrams due to turbine trip due to earthquakes. i

23 DR. SHAO: You mean seismic scram or just regular

O) 24 scram? i( d '

l i

25 j DR. SIESS: A red-hot seismic scram. I

i i

!

i I
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7 -2
7 1 DR. SHAO: Turbine trip scram. Okay. I can't answer
\_/ |

2' your question now.

3| MR. KNIGHT: If I may, Dr. Siess, somewhat -- talking
,

!

4| now about the 95 percent confidence level, I'm pretty sure that,

5! while it's not a nuclear plant, when the Imperial Valley earth-e
E '

n

3 6 quake struck, the fossil plant that was in the immediate areae
R.

R 7| had a loss of load because of the turbine vibration, which would

n i
*

3 8' be analogous here. The turbine system shut down on a vibration
s n

J- ,

d 9i signal. And that would give you a crip in the plant. So the
Y | .

E 10 forces were there and the sensitivity was there.
E !
= i

E 11 ' MR. LIPINSKI: I have a miscellaneous question. Under< !
a !

4 12 i what g forces do the cooling towers come down?z i

O^ 3 I

s 13 | SPEAKER: Some of them come down without any.N

E

E 14 | MR. KNIGHT: The cooling towers are not usually --u
& I= 1

E 15 right now I'n searching my mind to see if there's an exception --
a

I*
. 16 Category 1 items. They are not designed for seismic loading at *

3
A

p 17 all.
5-

,

E 18 ! MR. LIPINSKI: I understand that. So the question how ;
-

c '

$ t 19 I low would they come down relative to the reactor design?x
5 \

20 MR. KNIGHT: I couldn't tell.
e

21 DR. SIESS: Are you talking about the big --
I

I I

22 MR. LIPINSKI: The big cooling towers. j

23 DR. SIESS: -- concrete cooline towers?
.

I
(l 24 MR. LIPINSKI: Your heat sink when you' re on your I
/ : ,

i

25 , turbine. !
l

,
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.I
JPm 1 DR. S IESS : (WORDS UNINTELLIGIBLE) earthquake , but
b

2' they probably, in some cases they might not get very much. What's

3 the period on those in earthquakes?

4 MR. EBERSOLE : Is that topic going to be covered in
i

e 5i five?
4 !n

j 6| SPEAKER: (NORD UNINTELLIGIBLE) cooling towers?
. E i

?. 7| MR..LIPINSKI: Yes.
: !.

n ;

5 8' SPEAKER: (WORDS UNINTELLIGIBLE) seconds, a substantial
e n a

d !

= 9 period.
i
O
y 10 ' DR. SIESS: Anybody ever look at their seismic

|z
= i

j 11 resistance?
3

Id 12 SPEAKER: Not that I know of. .Z

/ \

g 13 ' DR. SIESS: I've never heard of one failing in an-

=
$ 14 ! earthquake. But then --
d ,

M !

2 15 SPEAKER: (WORDS UNINTELLIGIBLE) in wind shear, for'a
=

j 16 | example.
A

d 17 ' DR. ZUDANS: This Lawrence Livermore report recommended
$ !

*

E 18 ' there might be increased risk to society if you do the scram.
= 1

f 19 ; DR. SHAO: Yes, slightly increased..

5 |

20 | DR. ZUDANS: Yes, every time you scram the reactor you
a |

21 f do add risk.

I

22 i DR. SHAO: (.WORDS UNINTELLIGIBLE) training load.

23 ' DR. ZUDANS: Right. You would superimpose the transi- |

() 24 ent thermal loads to risk as well as -- {
1

25 DR. SIESS: Yes, but we don't expect to scram it very |
| i

,
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l |

1! of ten in the path of the SSE. Once in a lifetime.|

k"_)-4! i

2| DR. SHAO: If you set at half.
t

i i

{
3|I DR. [ZUDANS : If it's set at half the SSE, the plant is

'

1

4i designed to take that kind of a situation.

,

5j DR. OKRENT: Well, as I said earlier, I would, myself,e
: >

ti
3 6 suggest somewhat above half of the SSE, like 60 percent or some-
o

= R
R 7- thing like that.,

; '.
n
E 8' DR. SHAO: Here we're talking about he has two third.

. n ;

d
9! MR. EBERSOLE: Except from the liability standcoint,d

5 i
.

6 10 | if we 've got a turbic e vibrometer scram, we 've got a seis.nic
! !

scram. And so the, whatever the ill effects of it are we have
E< 11 |

i

3 :

d 12 | inherited automatically. .

r's 3
- 13 DR. SIESS: But, Jesse, all plants do not scram on --

=

$ 14 , MR. EBERSOLE: I know they don't. I'm saying, we evi-
N i= !

r 15 ' dently are -- either have the whole field in front of us, some of
^

a
= !

- 16 | them do and some of them don' t, and we evidently don' t know which
~

S
w ,

p 17 ! does. And certainly we don' t know how reliable it is, either.
- w

=
5 18 DR. SIESS: Would it be slower? It's a contact -- it's j

e P i

[ 19 . just as fast as contacts you make (WORDS UNINTELLIGIBLE) . It's.

A |

20 ! in milliseconds.
.

i

21 ; If it doesn't trip, the stop valve 's got to close and |,

22 '| !
they've got contacts. '

,

23 SPEAKER: The contacts are on the stop valves. ]
,

) 24 DR. SIESS: Yeah, but that -- |./ . -

'
1

25j SPEAKER: (WORDS UNINTELLIGIBLE) compared to the
t

;!
- i
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1| contacts (WORDS UNINTELLIGISLE) . |C'** 5
2 DR. SIESS: Well, that's about three milliseconds.

'

3 Just like a gunshot.

4 DR. OKRENT: Will you get the vibratory motion at the

e 5 turbine this fast on the first --
E I
n ;

@ 6| MR. ESERSOLE - I believe you would. I expect it's
* R ;

R 7j sensitive, too. But it's just a one-channel thing.
* i,

f8 DR. ZUDANS: And it's not likely the turbine bearings,

d
d 9| could survive under load.
3. i

@ 10 j MR. EBERSOLE: So we may, in fact, have many seismic

_E !

E 11 |i. scrams and not know it.<
3 i
d 12 i Do we know it? -

() I

$ 13 | In short, we don't know hcw many seismic scrams we got
5 i

E 14 ' right now.
x
t ;

! 15 ! DR. SIESS: I think not. I think most of the descrip-
$ I

j 16 tions we got , even if they got a trip on the turbine vibration,
A \

g 17 | they 've got a warning set before that. And so a lot of the
E

-
,

E 18 | turbine trips that they get due to vibration they know were not
= !

,> e + \
. 19 ; due to seismic, because they could see the vibration increasing

A

20 up to the warning level and then --

21 i MR. EBERSOLE: Oh, yeah, but it would still respond to ,

'l 1
i

f22 j a seismic event.

I
'

23 DR. SIESS: Well, but we don't know how many of the

() 24 - turbine trips --

25 MR. EBERSOLE: No.
!
t

I
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i
y''76 1| DR. SIESS: -- are seismic. But we probably know a
(_) !

2; lot of them that aren ' t . -- -

3 DR. hHAO: Yeah, a lot of them.

4 DR. SIESS: -- because you got the preceding warning

e 5 of an increased vibration over a period of time.
|

~

n ,

j 6' MR. EBERSOLE: Oh, I understand that. But that would

7||
not prevent it from responding to a seismic event (WORDS UNIN-

~*
-

E 8! TELLIGIBLE) -
. u ,

d
g 9j DR. OKRENT: Well, I guess my question is, does the
Y i

E 10 subcommittee want to try to propose something to the full commit-
E i

I!
11 |

tee for possible transmission to the --
<
k ,

d 12 , DR. SIESS: I haven't heard a real staff position,

)
d 13 ; let's say, against a seismic scram set at two-thirds the SSE."

E
E 14 ' That's the closest thing to it. There are some pros and some
d iu -

! 15 | cons. And the first con up there, the superimposition of the
x
= 1

.- 16 thermal transient loads and the earthquake loads is something wea
'A

,

p 17 ' don't have to have a seismic scram to do; the NRC does that with-
- a

= ;

Q 13 j out a seismic scram. Righ t? On most of the structure.
i-

o = i

t 19 | And the last one got eliminated, because at two- thirds.

5 |
20 | SSE and two-out-three logic you won't have a problem.

*
,

21 : And the third one, it'd be nice to see some studies, i

I |
t

i22 The NRO studies were not based on the same thing we are talking

23 * about now, I don't think. They were talking an anticipatory

O) 24 , scram at a much earlier stage, weren' t they? j,
,

-; ~

| 'I
'

25 : SPEAKER: Very low level.
1

r

l
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Jf'37 1' DR. SIESS: At a very low level. !(.) ! !
2! DR. ZUDANS: There is a report on advisability of I

l |
3 seismic scram just recently. |

4! SPEAKER: Not recent.
!

e 5- DR. ZUDANS: June 30, '76.
E 4n -

3 6 DR. SIESS: He said he read it recently.o ,

. R
E 7 MR. EBERSOLE: Mr. Chairman, it would seem to me thati

,~ l.
N I

3 8| the first thing we have to do is to figure out whether, in fact,
. n

:

"J l
= 9j we don' t have seismic scrams and we don' t know it. And then we
i '

c i

$ 10 i can talk about whether we like them or we don' t like them. And
z i
= i

2 11 | I mean by virtue of the fact that we don' t know how many of the<
3 i

'd 12 , turbine vibration trips would, in essence, execute a seismic
E0

-

I

E 13 | scram.
E

i

E
14 | As I hear this, we don' t know how many seismic scrams

N
E i

E 15 | we've got. Maybe we don' t have any. Or maybe we've had many.
5 |
- ,

T 16 . And I' don't knew.3 ,

's
d 17 i And if we've got many and we don't like them, maybe we

~

&_
5 18 | ought to cut them loose. !

,! !:
. -

E 19 ' But as I hear this, we don't know what's in the field..
= ,

n s

20 | DR. SHAO: No, right new we don' t have scrams , obvi-
a

21 ously. Except --
4

1

22 f|
'

| MR. EBERSOLE: You've got a vibrometer, which, in turn,

23 executes a turbine trip. And a few milliseconds later a stop

() 24 valve closes. And that has a scram contact sign.

25 DR. SIESS: But Larry, any disadvantages to the seismic
.

i

|
|
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1: scram are also disadvancages to an automatic turbine trip on

\_ !
l

2| vibration .

3 MR. EBERSOLE : Right.

4 DR. ZUDANS: Not quite. No, because nothing else is
-

i

5: shaking but the turbine.e
E I
N

3 6: DR. SHAO: Well, vou see it in combination loads withe -

* R ,

R 7i earthquake.
-

|
.

3 '

j 8| DR. ZUDANS: That's right. (WORDS UNINTELLIGIBLE) .,

O
d 9 MR. EBERSOLE: Yeah, you're right. Correction.
I i
= \
g 10 t DR. OKRENT: Jim, what's the staff position?
z i
= 1

g 11 MR. EBERSOLE: What's the staff's position?
E
d 12 DR. OKRENT: What is staff's position?

(
g 13 ; MR. KNIGHT: The -- Jim Knight -- the -- as you remem-
: i
x \

g 14 ber, back some time ago, the staff -- and I hesitate to say "took
$ !
E 15!' a position" -- they, at least, offered a strong opinion, and ita
= :

16 I*

g was in general opposed to seismic scram. I don't really believe.
*

i

-
6 17 ; that that should be characterized as our present position. I
a ,

= f

M 18 i think we ought to be, could be more properly characterized ac
|o s
!} 19 , having an open mind, looking for advice and counsel from thisa

n
l'20 - committee and willing to look into the matter. |

e

! l

21 i MR. EBERSOLE: Nell, Jim, that implies that they know |i ,,

,
i22 j that thev don't have seismic scrams induced bv turbine vibrometer! |

| i

||23 trips.
,() 24 , MR. KNIGHT: No, I didn't say, didn't intend to imply !
I

i25 that. There'are a number of circumstances -- well, actually, j
t !
$'
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|
JP-9 1' there's a large number of reasons why one would expect, given
N] \ |

2| particularly a large earthquake, what we ' re talking about is a
i

3' half, two-thirds the SSE, that almost any plant would trip at

4 some time, either because of turbine vibration, either loss of |
7
.
e

e 5' station transformer or insulators falling out, falling down out |

'
9

3 6; in the yard.

. ~,

F. 7i DR. SIESS: Nell, Jim, I think you should have charac-
*

la
i;

_I 8 terized the staff's previous position as not being opposed to. a i
'd i

d 9 seismic scram on the grounds that it was bad but as being opposedi

5 i

$ 10 f to requiring a seismic scram because they had no reason to think
3j 11 | it would be good.
5 !

d 12 i MR. KNIGHT: That's an excellen.t characterization.z ;

O =, :
1,

E 13 i DR. SIESS: And I believe that was based, to some
E

A 14 ' extent, if not entirely, on the Livermore report. And I don't
C
2 i

2 15 ; recall what kind of scenarios they went through to arrive at the
x
= t

j 16 | fact that it would not be a significant contributor to reducing
^ \

f 17 | risk.
x ,

E !

5 18 ! DR. ZUDANS: But what escapes me is, why would this I

! !:
. -

19 | improve the situation as compared to what exists now? You have
,

{.

M l

20 | to shut down the power plant af ter OBE has been experienced.
*

21 i DR. SIESS: You have to postulate some kind of an i
! i

22 accident simultaneously with the earthquake -- a pipe break, a I
! !

23 LOCA, a large LOCA, where the seismic scram gives you a head I
|

() 24 start on shutdown, gives you a few seconds on decay heat removal l

25 ,j gain before the water goes out. And I think that that, at least,
I l
i i

i
I
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!

Jr'10 1 some people feel that, a few seconds might make a nice difference
'

k.) I

2
| sometime. It starts containment isolation. It does other things.

|3 DR. kUDANS: Not containment isolation.!
i
t

4 ! DR. SIESS: Well, it depends on the logic and what else
t

i

5g goes on. I may be wrong.
Ei

~-

g 6 But now there you've got a sort of a hazy scenario. It
. R

$ 7 seems to me, one thing the staff could do would be to -- on some
,.
;.

2
i

j 8 basis, under contract, PAC, or research -- to try to look at some,

d

z, 9| likely accident scenarios , and not limit it to large LOCAs , and2

'

=
$ 10 |t see if there is an advantage. And do it imaginatively; don't
z !

E
y 11 | assume everything is going to work perfectly all the way.
3 i

N 12 f Now, Dave says, you know, there- are lot of things have
('T 5 1
\_) a 13 \- to happen for 15 or 20 seconds and maybe it's nice to get themg

= ,

g 14 ;-m
s tarted earlier. On the other hand, it may not be good to try to

t
:

15 rg be closing all of these valves while things are shaking; you,

= |

j 16 | might be better off to wait until after it's over, nssuming
^

\

$ 17 nothing broke. If it did break, maybe it's good. If it didn'tu
5
3 18 break, it's bad. Look at the analysis .
;. e

19 i DR. ZUDANS: Chet, I think that is a good recommenda-- g
5 !

20 f tion for the staff, rather than saying put in a scram.,

|

21 DR. SHAO: And, Mr. Chairman, I think Art Cummings
,

22 of Livermore ought to say something about it. He's the authat

23 of the report.

(O_) DR. OKRENT: Mr. Cummings.24

25 DR. CUMMINGS: Art Cummings, Lawrence Livermore Lab.

k
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|

Jo 11 1 1 I just wanted to make a comment about whether we had
( ) |s-

2 | seismic trips (NORD UNINTELLIGIBLE) on these plants or not. How-
i

3 ever, (WORDS U$ INTELLIGIBLE) finished w ith it several years ago,

4 so I'm not completely up to date. But at that time, our under-
!
'

e 5 standing was, many of the utilities purposely did not have the
'

n |

3 6 vibration monitor on the turbine set to react, because they just
= ;

# :

8 7 didn't want to operate in that mode. And we didn't do a complete
*

A
E 8 canvas, so I don' t know how -- how valuable that trip mechanism

e n

d I

d 9i would be,

i |
C 1

$ 10 , However, on recent work on our SSMRP , we had -- have --
E

i

5 11 are looking carefully at the chance that a plant would trip at< l
,

i' a
' d 12 the OBE and above level, which I t'. link is, the level we' re

(~) N '

! 13 talking about, given an earthquake, because of loss of o f f-sitek/

i

E 14 | power. The ceramic insulators in that regard are a key issue.
5 ,

u
I! 15 And we don't have our results in yet, but the indications are

x
=

y 16 ; that there's a very gcod chance that the plant will trip above
*

I

d 17 the OBE because of this mechanism. And, as a matter of fact,
5
E 18 ; the Diablo Canyon study that was done by SAI, they assumed that !

r I
t . 9

i
I 19 the plant was going to trip above the OBE..
x I
3 |

| 20 ! So , you know, at the levels we ' re talking about,

i21 i there's probably a very high probability that the plant will i

'

22 j trip by itself..
|r
|

23 MR. EBERSOLE: May I ask you a question? You said the

( }) 24 4 operators -- they deliberately avoid, you said, setting the

|25 vibrometer, so that they would not trip the reactor. Did you !

I

,
I

e !
I
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1 ! mean trip the turbine?
JP-)42(_ !

2 ! DR. CUMMINGS: I was, I guess, I can't remember now,
I

3 | it'sbeensome$ time,but I think we were talking, we were con-

4 cerned about that, about reactor turbines.
i

l

e 5' MR. EBERSOLE: Well, what I'm trying to get at is, if
5
@ 6' you trip the turbine, a reactor trip is almost instantaneously a

= # I

$ 7| co nsequence .
*

A !

| 8' DR. CUMMINGS: Yes.,

d
d 9{ MR. EBERSOLE: But you trip the turbine with the
$ i
E 10 vibrometer. And then the second event is the reactor.i

E 1
= !

j 11 | DR. CUMMINGS: Well, I'm trying to search back in my
8 1

,

y 12 i memory, but as I remember it, there was a distinction between

() y 13 ! this and the conventional steam plant. In the nuclear plant, for
x

g 14 f
x

some reason, they did not want to have this trip on this vibra-
b i

i 15 ' tion.
,x. |

.

j 16 f MR. EBERSOLE: Then they didn't trip the turbine.
A (

p 17 DR. CUMMINGS : That's right. That must be -- that mustx
= ,

G 18 have been it.
F I4 -

$ 19 | MR. EBERSOLE: Yeah, that's probably why.-

M i

20.I DR. CUMMINGS: And this was not a complete canvas, so
. !

|

21 | I can't talk with the percentage of plants that were in this. i
,

li
Ie

22 ) MR. EBERSOLE: Mr. Chairman, in connection with the
{

i

l
1

23 ] matter that was brought up a while ago about the LOCA possibly

() 24 occurring nearly coincident with the earthquake, I think I'd .

25 like to call out a distinction for consideration between the ,

'i I

$ !
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J"'13 1! boiler and the pressurized water reactor.
(-) |

2 ! In a LOCA, the boiler must insert control rods in the
,

3| face of whatever dynamic forces exist during the LOCA, not toi
I .

I

4| mention those which are additive from an earthquake, because the

I

g 5 subsequent flooding that takes place is done with clean water, no
s !
j 6 boration, and unless the reactor is effectively shut down by

* R |

$ 7 virtue of the fact that it's going to operate at 50 pounds -- and
,

s i

j 8' I don't know that -- later on, then it will re turn to some,

J !

d 9 critical power level and contribute fission heat to the decay
i !c i

y 10 ! heat problem, an arrangement for which the containment is not
z !

h 11 | designed.
3 1

d 12 | Therefore, it would be more advantageous to trio a

()
g 13 , boiler than a pressurized water reactor, because you must get the
=

| 14 | rods in. And the sooner you get them in, the better,
t i

! 15 [ Not so with a PWR, because it's reflooded with borated
E l,-

i

j 16 ' water and vou don' t really care whether the rods ever go in.
^ |

d 17 ' MR. LIPINSKI: Plus, the BWR scram system must function. I
u
= <

$ 18 i MR. EBERSOLE: Must function. The whole complicated
i-

e C !

E 19 i arrangement, including the rods themselves have to go in. I
-

a :

20 i don't know of any studies that show how much reactivity would be,

21 , left with 50 pounds. Or the void traction that would be associ- -
| |
r

i22 ; ated with that. But I imagine that wouldn't be too much. That j

23 being the containment pressure.

p)(, 24 DR. OKRENT: I'm not sure whether there is a proposed j',

i'
- 25 or possible subcommittee position. Maybe we should come back |

|

i '
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-14 1 later today, let people think about it, and see whether there is

2: some kind of a positic.t.
*

1

3! And quickly go on to topic five, because we're running
.

4 about an hour late.
I

5! Did you have something in topic five, Jim?e
s !

@ 6' MR. KNIGHT: As you may judge from my hesitation, but
e . s,

$ 7i not really. We had thought that some of the discussion this
!

* -

j 8 morning with Cecil on (WORDS UNINTELLIGIBLE) .,

J ,

d 9: DR. OKRENT: I think that covered part of it. Do you
a
B I

g 10 ' have anything to add to that? Or shall we leave it for ques-
z :
= .

E 11 tions?< ..

3 J

f 12 | MR. KNIGHT: I would rather leave it for questioning.

- ,c 13 : DR. OKRENT: All right. Jesse, I think this is a
=

i

g'n 14 ; subject you're particularly interested in, so --
i

$ !
2 15 j MR. EBERSOLE : What is the present plan that the staff
5
y 16 has to examine safety significance of non-safety items in aspect
w

d 17 ' to their seismic failure inducing failure of safety systems?
N
E 18 | MR. KNIGHT: We had a brief presentation a little I

I-

4 5 I

3 19 | earlier today that displayed the state of our development along-

M i

20 ' these lines. As you are aware, I am sure, we have a program on-
*

1 |
21 I going now at Diablo Canvon where it would clace this burden upon |

'. t

I22 ' the applicant, to, at least from the standpoint of seismic --
i

23 well, there's, I guess we didn't mention it this mornin' , but ;g

f'/T 24 there will be some similar efforts made on Indian Point. Andx_
j
f

25 Zion, I guess. I'm not sure; I can't remember. !1
|
,

|
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!

.! We're at the -- we're very low down on the learning |JP'15 1
s s >

%) | |

2 ; curve. But the approach is one that's characterized by the !

!
3, committee, dividing the plant out into areas, using, in this

I

4 case using, the fire zones, walking through section-by-section,

5! listening to that equipment which is seismic designed, that whichs
A !

j 6i is not, taking the next step then and going through a scenario
. E i

$ 7 that says, well, if this equipment failed what would be the
!. -

e i

I 8| consequences , what would be the interaction, either in this
, u

d '

d 9I compartment or if there's connections to other compartments,
i !

h 10 | with the object when this procedure is finished of either having
z :
= 1

E 11 i culled through the list of possibilities to the point wuere we've
j ! .

j 12 j now identified things which should either.be exposed to further

p2s = i

0 13 ! analysis -- for instance, if that pipe failed do we have an un-"

E

{ 14 f acceptable consequence, now let's go back and look at whether or
e :
2 15 not that failure should be considered, or -- and in some cases iti

U !i
j 16 : may be done with -- let's say for expedients, saying this is
s
y 17 ' something that could happen, our analysis might make it go away,
3
E 18 i but it's easier to fix, fix it, whether that's a barrier, whetheri
= i -

o 9 |
2 19 ; it's a screen, whether it's the movement of the pipe under the-

A |
,

20 : condition. That's the orogram right in a nutshell.
* i

21 MR. EBERSOLE : Jim, are you saying that the (WORD UNIN-

22 TELLIGIBLE) engineers haven't, in fact, looked at this long

23| before now? That you don't think -- what do you think?

f|() 24] MR. KNIGHT: I don't know. I think that's -- I think
i |

25 |!
that's absolutely correct. |

4

3
q | |
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I

J^m16 jj MR. EBERSOLS: The reason I say that, I remember a
\-] |

2| huge domestic water storage tank on the top of Browns Ferry
;

i '

I

3 whichbecamea[ missile. It was a non-safety tank, but it had to
'

4 be seismically qualified to keep it from becoming a missile and
i

g 5i going through all the floods below it.
|

'
R

h 6 MR. KNIGHT: Well, there is a -- I think that was one
i. -

{ 7; level of sophistication, and there are, certainly, similar things

8 that have been done in other plants. This stemmed from the,

J
t 9, requirement that non-Seismic Category 1 equipment should not, or

Y '

E 10 | cannot, if our regulatory process is successful, damage or impair
N |
I 11 : the function of Category 1 equipment, seismic equipment.
< l
B !

Id 12 But the glitch, as I think we could now characterize
t' 3k' O

d 13 ! it, was that that failure -- or, at least, in many cases, that
"

i

E 14 ' failure -- was assumed to be benign. And this is really the big
a .

15| issue that we ' re going back and looking at .here.
w i= :

J 16 MR. EBERSOLE : Could that examination really be just a
E

g 17 refined version, or a pointed version, of the system interaction
w
= >

$ 18 | study that we proposed for Indian Point?
-

,

o e !

t 19 ! MR. KNIGHT: I think it is. I think it's -- I would,
A i

20 j looking ahead and crystal-balling a little bit, I would look to
a

2] see the two melded together, where the seismic aspect of it is

22 simply one facet under review.

i
'

23 MR. EBERSOLE: If we' re going to do this, I'd like to

() 24] urge that we look at the electrical systems and in particular we j
j ! ,

25 ; look at the DC systems which are used to control non-safety AC ! l
1

| 'j |.
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JS17 1! circuits. i

L.) i

2i And I'll give you a reason for this, which is just a
1
1

3j model. If we have a seismic event and we have some trouble in
h *

4| the containment -- this is just one of many scenarios -- we will

g 5 produce conditions in the containment that will produce numerous
'R

3 6' -- because of the (NORD UNINTELLIGISLE) environment -- numerous
* R !

$ 7; challenges to non-safety systems.
E ij 8| Therefore, we ask en masse that many circuits clear,

d
y 9, because of the faults that are occurring inside a containment.
z i

e .

b 10 | Many there 's 50 of these. The biggest one is the reactor cooling
z i

= i

j 11 pump, which has a penetration about so big.
n

j 12 ; And you, therefore, simultaneously ask these non-safety
( 5

g 13 grade circuit breaker systems, which are piloted by non-safety
=

i

W i

g 14 grade DC batteries, which are teetering off in the aux' building
E
2 15 i someplace, or turbine room someplace, you ask them at that point
5 !

g 16 | in time to clear. Every one of them needs to clear, if the
A i

d 17 | battery works. And none of them clear if the battery doesn't
?
5 18 j work. And the rationale may be, in fact, that even if the
:a

-

$ 19 |j battery is there, they have no reliability there in the usual
|M I

20 { context of reliability. And it may very well be that many of,

21( these penetrations are, in fact, the weakest link from the peint
i

22 f| of time constant to failure, than the motor', or the water, the |
1

.

!23 wiring, anything else. i '

() 24 Right, most of the breakers are keyed in time-constant
y

25
.i. respect to the motor. And the wire along the way -- do you

i+

|
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1 follow me?
7{}8

2' MR. KNIGHT: Sure.

3 MR. EBERSOLE: So you may have a number of holes in
I

4 what you thought was a good containment. And unfortunately, they

a 5 will f ace the aux' building, in which are located the support
e i

N
j 6! equipment for safe shutdown as well as the operators. So this

* R ,

$ 7' type of scenario gets a little messy, and I think it has to be
,

~

j 8 looked at..

d
n 9 This is a -- you know, it's a non-safety system influ-
i
e
h 10 | encing safety functions in a rather complex way.
z :

j 11 | DR. ZUDANS: Jim, you mentioned that the other systems
*

3 i
d 12 interaction study might address this. I don't think it will,

() .

13 because you do not include non-safety systems in that. That is~

= ;

j 14 | very limited to --
a !
k i

2 15 i MR. KNIGHT: I'm sorry, I missed the opening part of
a !
*

i

j 16 | your. question.
* !

$ 17 DR. ZUDANS: Well, when Jesse said couldn't this be a
w .

= !

5 18 ! part of systems interaction effort that you have now under way,
I-

e C t

$ 19 | for Indian Point --
n I

,

20 MR. KNIGHT: Okay. I played on the word "couldn't" it,

21 | be. It may not necessarily be at the moment, but I don't -- I ;

!! !

22 think it isn't -- |
,

23 DR. ZUDANS: The way it's defined, it isn't. It is

() 24 ; far from it.

25 MR. KNIGHT: Well, we're taking some small steps first.

I
P
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T'' 1 i DR. ZUDANS: Because vou can't really include every-(_)O-19 i
~ ~

2{ thing in it. You are already not including all safety-related
i

3| sys tems in it, . let alone non-safety-related.

4|| MR. KNIGHT: Well, we clearly have to build on that.
i

s 5, DR. ZUDANS: Yeah, it's too difficult. Maybe it's not
9
j 6 a bad idea to walk through, look at things that could interfere
Re

,

$ 7| with each other, and then see whether they can sustain or support,

I
~

k 8 ! the particular loads. It's a walk-through idea not bad.,

U >

0; 9 i MR. KNIGHT: I was thinking in the context of some
z i

iy 10 ! time ahead.
E .!=
y II DR. OKRENT: I think the example raised by Mr. Ebersole
3

f 12 i is one that would not necessarily arise from the walk-through() E
g 13 i procedure.
= i
z -

5 I4 I MR. KNIGHT: I think that's right, yes.
'

$ l

15
, DR. OKRENT: And when I earlier said I thought you
-

t

y 16 ' should look at electrical things, I didn't have his very good
w

d 17 example in mind, but I was sure he had some.
w .

= !

E 18 i MR. KNIGHT: I don't -- I'm saying, but no means do I_ ,

E i
*

I9 , mean to counter your statement, I agree entirely. We may haveg
5 l

20 | done, may be doing, particularly to the Diablo Canyon review, {an,

21[ injustice if we speak of it just as a walk-through, because j
1 :

22 there are a good deal of system studies going on at the same |

23 time,

()' 24
.

We're not deep enough into it for me to comment as to,

^
s 1

25l exactly what they' re doing, but it's quite an extensive program,
,

i
6

8
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'IP,20 1 DR. OKRENT: Any other questions on this point that

Y-] !

2 j subcommittee members want to raise?

3 Well', if you think of any, we can perhaps squeeze them
I

.

| in later.4

g 5 Let me suggest we take a break of about five or eight.

'

S
j 6 minutes. And we'll begin with the next agen ia item, which is,

FND g ,

TAPE 13 5 7. number seven.
- i*
A ij 8' (A brief recess was taken.),

0
d 9, DR. OKRENT: The subcommittee will reconvene.Tape 14 j
O
g 10 ! MR. BAGCHI: I am currently the task action manager for
z i

'=

3 11 | A-40, which is seismic design criteria, short-term. My name is
3 !

:j 12 j Goutam Bagchi. -

() y 13 I am really going to present a very brief introduction,
s

i

j 14 i There are only four slides.
H >
2

1

2 15 ; I would like to take this opportunity to introduce the
$ \

y 16 | speakers that would follow me, and like to invite, really, ACRS
A

i 17 ; consultant comments and comments from the members of this particu-
a .

= ;

5 18 lar subcommittee on the recommendations that have already been
7

e -

; 19 made on phase one, as I go through this, I would like to point
n i

20! out.
. !

21! The objective of this program was to develop capability
4

22 ' to evaluate the adequacy of seismic design of operating plants

23 and plants under construction. So the criteria that ha re been -

| () 24 developed really try to address both areas. To develop methods |
:.

| 25 to quantitatively _ assess the overall adequacy of seismic design
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i for nuclear in general -- I might say that this is a f airly broadJ^w21 )

(_)
2 objective within the short-term. One might say that the full

3 objective was hot achieved. Something short of a big seismic
I .

4 program like this, since MRP perhaps couldn' t do it. And then

5| revise seismic design criteria as that became appropriate.e
r
6 :

3 6| MR. EBERSOLE: Does that include an . investigation, a
i. g
I5 7 new investigation, of whatever may be required to execute a safe
I. -

8|,s
shutdown in a seismic event? For instance, I take it, it will5.

n ,

'd

2, 9| automatically now include aux' feed water. And I'd included
! .

E 10 i station batteries, which have heretofore been non-seismic. It
i
-

1
I

s 11 might not; I don't know. But does the scope of your work include<
m
d 12 j a reevaluation of all those things which .in the past have not

()
i 13 ! been required to be seismic but now might need to be af ter we
E

i

S 14 think about them a bit more?
5 !

! 15 |' MR. BAGCHI: The answer is really no. As I was going
w
= ;

. 16 | to the next slide, I will show the approach that has been taken
*

3
2 ,

d 17 | in this action plan.
a .

= \

5 18 ' MR. EBERSOLE: Do you intend to do a reexamination, [
, ; i

E 19 then, of what should be seismic and what should not be seismic?
A

20 MR. BAGCHI: That was not part of the scope of this,

!

21 i work.
i n

3 !

22 ] MR. EBERSOLE: Okay, j
.

I
.

23 ' MR. BAGCHI: There were a few things that we looked at.'

() 24 Broadly I might classify these as engineering aspects of seismic *
|

,

,

25 | design criteria,-the other was seismologic aspects; and phase onej
1 !

| ? I
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k) |i
Jom22 1 really relates to the engineering aspects, and phase two to seis-

2 | mic input definition.

3 Phase one tasks have now been acccmplished. There are,

4 as you see down there, one, two, three, four, five, really five

s 5 independent studies, followed by a review of all of those

0
3 6| studies and recommendations where appropriate,e ,

. n |
5 7; Today, due to the lack of time, there are only three"
! I*
n .

topics that are going to be discussed. That is, the soil-struc-8 8!, n ,

'J |
d 9i ture interaction, and Dr. Shaw, of Dappolonia Associates, and
I
@ 10 , they were the contractors for this project, will make the pre-
5
5 11 sentation; and then the major thrust will be on the sei'smic<
3 ,

j 12 ! hazard definition that was started to alleviate the problems of

() E
: 13 i systematic evaluation program in operating plants, and that3

,

| 14 | project is site-specific response spectra; there will be a
$ !

2 15 | meteorology discussion by Dr. Wight, of Turr (phonetic) Corpora-
5
g 16 | tion, subcontractors to Livermore, who were the contractors for
s

17 | this project; and Dr. Reiter, of Geosciences Branch, will summar-'

s
5 18 | ize the seismological issues; and Howard Levin will go over some
~

le e

{ 19 j of the structural aspects.
M i

20 | And finally, in phase one, the accomplishment goes like
'

i

21 i this. We have a bunch of criteria that have been summarized in
'

|
!22 the report. It has -- should have been published before we came

23 ' to this meeting today. But I have been assured that this week

() 24 it will come out as a NUREG report.

25 l Besides that, our recommendations for specific

i
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I sections of the standard review plan and regulatory guides, asJjn 23 1

(_) |

| indicated here: 1.60, on the standard response spectrum shape;2
i

3 ! 1.61, the damping values; 1.92, deals with the three-dimensional
I

4 input and closely spaced modes combination criteria; and 1.122,

g 5; has to do with development of in-structure spectra.
s
j 6f Then going into the standard review plan sections:

o g 1

R 7; 2.5.2 discusses the definition of vibratory motion, design motion
. ..

N Ij 8| at the site; 3.7.1, the structural aspects of seismic input,

iC
y 9| definition; 3.7.2, structural design criteria; and 3.7.3 was

@ 10 |
3 .

| system design criteria.
.

z I
= 4

g 11 Some of you may be familiar -- 3.7.2 and -3 were very
a
j 12 | similar in their -- in the topics that they discussed. So we

O E i

i 13 ! decided that it would be beneficial to combine 3.7.2 and -3 into
E i

j 14 | ane section that deals with broad design criteria for both
u
'

|=
2 15 ! systems and subsystems. And 3.7.3 now devotes entirely to
a i

= ,

j 16 i special structures.
N !

p 17 With that, I would like to present the next speaker,
w .

# I

E 18 if there are no more questions.
;

9 :a

{ 19 ; DR. OKRENT: I have only a procedural question. The
a i

20 ) time we have allotted for the overall subject is four hours, and
.

'

21 !
.

I plan to not cut into your time, even that'll mean we run an i
Il !

22 ' hour late. We had indicated an hour for soil-structure inter-

23 action, two hours for site-specific spectra, and then a half

() 24 hour for phase one recommendations. Are those good times? Is

1

| 25 | that the way you want the time subdivided?
!

!,
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1! MR. BAGCHI: I think that that 's a 'f air representation

(_ I

2i of the time, except for the last one -- a half hour is a bit

3 short; that's Iahy I'm cutting down my discussion quite short.

4 DR. OKRENT: Okay. So we should use your --

5! MR. BAGCHI: Two hours should be, yes.e
E I
a ,

3 6i DR. OKRENT: So we should use your -- the 15 minutese t

* R ,

M 7{ that you saved for the recommendation part?
*

s :
'

! 8| MR. BAGCHI: Yes, sir., n
'

d l
d 9I DR. OKRENT: All right, so -- all right, I'll proceed
$
E 10 that way and try to follow within that framework.
I
=
E 11 MR. SHAW: My name is Don Shaw. And I'm going to talk<
3
'i 12 : on the work that Dappolonia did relative to investigating some

()
d 13 i topics in seismic input and soil-structure interaction.
E i

A 14 | The nature of the research study was really divided
0 i

! 15 ! into six tasks, and all of them focused on the sections of the
$ !

J 16 | standard review plan which Dr. Bagchi just got through mentioning
E i

I

y 17 i -- 2.5. 2 and various parts o f 3. 7.
w
%
5 18 | So I think what I would like to do is, I would like to
= j !e s

I,

E 19 ' run through quickly what the six tasks were, and then I'll dis-x !

n

20 | cuss them independently. And when we get to the discussion of,

21| the task, perhaps the most -- the best way to do it might be if
,

i !
22 ' we can just ask questions as we go along, instead of trying to |

'

l23 wait until we come back, because of the f act that the tasks are t

i

(~3) 24 , all somewhat unrelated, although they're related in an overall 1
- i

f25 1 sense.
1

: i
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1 ! No, wrong way. No. Which way goes -- this is four,

|\_
|

2 | right? That -- no, that's okay. It was all right the way it was !

3, But this one i) forward. Okay.
I

4 All right. Task one focused on a definition of seismic
h

e 5, input, of the -- well, it actually focused on two things: one,
9
3 6i the definition of seismic input from the standpoint of vibratorye

* R
R 7, ground motion, and that was to look at whether or not there were

?. ;

j 8| significant effects resulting from surface topography which,

'd
d 9i should be considered in assessing what, say, the peak ground
I |

@ 10 : acceleration should be at a given site; the other aspect related
! |
j 11| more to 3.7 of the standard review plan, and looked at whether
3 i

d 12 ; or not the assumptions which are used in some specifically named
f'T $ |
''#

_f '13 | computer programs, namely, SHAKE and the LUSH / FLUSH computer
=

4j 14 programs, would be appropriate if you had a site which was non-
$ '

2 15 | horizontally layered.
| I :

y 16 | Task two looked at reg' guide 160 input and interfaces
t

g 17 j with some of the concepts involved with site-specific spectra.
iw .

= 1

5 18 | Specifically, we were looking at the filtering effects of sites.
- i

- C | 1; 19 ! (Pause) 1

M |

20 | We were looking at the filtering effects of sites on,

21| what the frequency content would be, given that we have a reg'

22 guide 160 spectra which is site-independent. And we also looked

i23 in this particular task at what the effects of motion at depth i
i

r~N '

() 24 are, some questions relating with what's become known as the 60 i

1

25 j percent rule in the standard review plan. And we also looked at

!
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f6 I where we might specify the control motion associated with aJ

2| design earthquake.
'

| -

3| Task, three considered the f act that the s tandard
i

4! review plan as presently written ';asically, if not directly, by
i

e 5 implication says that all earthquake energy arriving at a site
n ,

3 6' does so from vertically propagating shear waves. There's been
* R

R 7, a lot of recent data accumulated that tends to throw many members
s '

j 8 of the profession into doubt as to whether that assumption is,

a
d 9i valid. So one of the other tasks was to look at what would be
$
@ 10 j the differences if we took and said it was due to surf ace wave
z .

= i

g 11 | propagation. And in this particular case, we looked at where it
B _

J 12 ; would be 100 percent surf ace wave propagation as opposed to ecm-
/N E"

: I\"') : 13 ; binations of surface and body waves, which is probably closer to;
%

,

j 14 | reality.
m -

t
2 15 '
x .

Task four is a nitty-gritty numerical analysis task.
= !

y 16 It relates to the methods by which the non-linear strain-
A

6 17 dependent soil properties are accounted for in the programs
a
= i

$ 18 i SEAKE, LUSH and FLUSH, which are specifically mentioned in the
- i

e c : i

$ 19 | SRP; and the objective was to see if we could tell whether or not ! ,

M i |

20| it was adequate and under what conditions it might be inadequate,

i,

21 / or if it was adequate under all conditions.
/'

f

22 j Next slide.

23 Task five also was sort of a -- well, there's a lot of !'

| \,,

( ,) 24 , physical phenomena, namely, for all recorded earthquake events '

!. |

25j we always have three-dimensional soil excitation and yet the |

j i
1 i
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| 1

J~7 1 current state of the art of treating the strain-dependent soil

2i properties uses a plain strain assumption for calculating the,

3 strain from which the soil properties are determined. So we

4 were trying to look at what is the implications of that

e 5 assumption.
N !

j 6| And the final task related to really looking more at
' * R ;

2 7 the way embedment effects are treated in soil-structure inter-'

Aj 8 action analyses; given the standard review plan, in 3.7, there.

d
= 9i is a table which specifies for various degrees of embedment
i ic I

;3 10 i acceptable methods of analysis for soil-structure interaction.
z l
= i

g 11 | So we were trying to find out the validity of that table one way
3 :

id 12 or another.

C:) I
-

d 13 Okay, now I'll go back to task one. And go on to the
E |

| 14 ' next slide. Okay.
$
2 15 First was the influence of subsurface topography and
N

i

j 16 surface topography. And I will say that the work on which this
A

d 17 i -- our conclusions for this subtask was based was 100 percent
5
$ 18 | based on literature review of available information at the time :

i *_

* C 1

[ 19 | that we dtd the study.
5 |

20 | If you'll go to the next slide., ,

|
t

21 i We see here, well, I think this is one of Dr. Trifunac's
| !

!

22 results, for -- no? Mell, okay. You're -- you did have some !

:
23 that we looked at, for cylindrical valleys and elliptical-shaped .j

i

() 24 , valleys. But this is a ridge, so --
i

25 The main reason, we have a lot of different kind of |
!

4

!:
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J 8 1 results published like this, the main point do that curve is

2 | that the effect of the surf ace topography varies with frequency, i

'

3 and that is somewhat to be expected because the wave length of
-

\

4 ! the surface wave depends on the frequency and its relationship |
|

l
~

5 | to the heighth of the surface feature is going to determine whatg
H

1

3 6 its effect is relative to transmission and reflection.
'

;

* R
5 7 i The next slide.
sj 8 Based on the results of all this, we reach some con-,,

0
$ 9 clus io ns , and the bottom one probably should come before the
z :
= <

g 10 ! top one. That has to be looked at very carefully and understood.
E
j 11! It says the influence is on the order of plus or minus 50 percent
3 i

j 12 ; in limited frequency bands. This means that if you think of
( b

5 13 the earthquake energy arriving at a site as being composed of
a
z
5 14 ! a summation of a number of waves, all with varying frequencies,
$ lj 15 | that some of them in that summation might be affected by plus or

= :
*

16 | minus 50 percent. That doesn't mean that the peak ground acceler-g
^ !

y. 17 ! ation resulting from back substituting and resumming would be
E i

$ 18 i affected by plus or minus 50 percent, because that would certain-
_
_

, w

$ 19 i ly be significant.
M !

20 The first one, when we say " effects are small compared

21 with the effects of other assumptions ," that's an opinion stated
f i

22 from what we looked at. I don't think that we generated, nor |

23 has there been generated, any detailed quantitative absolute

() 24 evidence to prove that. But we felt that the general results j;
!25| that we looked at, from all the studies , indicated that there

|

i
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20 29 1| were other problems which probably would lead to more error than !

(_) I

2i what the ef fect of surf ace topography would be.
i

3 |: The hecond task looked at the -- the second part of
i

4f task one looked at the effect of non-horizontally layered sites.

5' As most of us know, we rarely have the horizontally-layered site. 'e ,

N i
3 6' Far more typical might be sites where we have a stratigraphy with
e

* R
M 7. an angle of dip that might be a shallow, it might be a steep
- :

M i
1j 8 angle of dip. And then in some events we even run into places,

d
= 9! where we have kind of an undulating layer concept in the sub-
E. i

E 10 i surface.
\

-

$ !

E 11 - So we broke this up into two different aspects, one
5 I

i-

d 12 j being dipping layers and the other one being undulating layers.
() I

d 13 ; Okay.
E |

| 14 | So we looked at sloping bedrock at angles of dip of
3 '

! 15 | 10, 20, and 30 degrees, then at what depth if you make a horizon-
a i*

16 | tal approximation you should put that, and then again the undu-T :3 >

A

d 17 | lating layers, as I mentioned.

5
5 18 i To perform the analysis of what was the effect of the !

I-

e * !

} 19 ; dipping layers, we used finite element analyses, and actually the
5 |

20 ' LUSH or FLUSH computer program. The sticks that you see up above
,

21 : there were a stick model of a typical reactor building structure; ,
h t

22 I think that it was a Mark 3 that we were able to extract from !

23 the literature. And that is a -- of course, a horizontal layer-

() 24 , ing, the different shades in there representing different layers.
1

'

25 If we go to the next slide, you will see that here was

4 I
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J'-]10
1! the finite element model that we obtained from the -- or that we

N_ !

2 used for the sloping layer, and there were many of these models

3 and we investigated a variety of numerical effects, but if you

4|; go to the next slide --
I

!

g 5; DR. TRIFUNAC: Could you explain how the excitations
N :

j 6 get into this model?
* R ,

7| MR. SHAW: Okay. The excitations in this model weren

n sj 8' based upon the assumption that we have vertically propagating,

d
i

9' shear waves, so that the -- all of the points along the base ofc
i
O i

3 10 | the model were given the same earthquake excitation, a time
z .

= !

j 11 history -- well, actually, we, in order to look at the thing, to
a
d 12 ; be independent of the time history, we did it in terms of

(~'T E ,

\_) R \
g 13 harmonic response. So we supplied a unit harmonic input equal
=

j 14 ! at the nodes at the base of the structure. And we did run
E !

2 15 several other models that were deeper, to investigate what the
$ !

16 Ig effects of' the depth at which we specified that were. I have
*

A

d 17 , only shown that as an example of the type of a model that we
E i-

i

E 18 : did. .

5 I '
.

h 19 You can go to the next slide. Well, I knew one would
n

20 get missed.,

21 The basis of our conclusions was to take the varying ,

22 frequency content between, roughly,10 and 25 cycles per second
|
|

23) for the harmonic excitation, look at the harmonic amplification j
(S 1 i

( ,/ 24j function of frequency, and compare it between the horizontally- i
1 i
t

25j layered model and the dipping-layered model. And the basis of
{
r

-
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I
I

IJg31 i the -- of our conclusion that tnere would be no effect for
W i

2| dipping layers resulted from looking at these curves and saying

3 whether practically -- obviously, mathematically they are not
j

4| identical -- but practically whether they were significantly
!

5! dif ferent or not. And what we found out was that the horizontale
5 |
n -

3 6 approximation is implied in the, especially in the, SHAKE com-
o

* R
g 7{ puter program, is good for dipping angles up to 20 degrees, and
- n

s '

8 8! beyond that you start to get into an area where you would expect* u

d
d 9j that there would be errors generated by assuming that it is a
i '

h 10 | horizontally layered site.
'z

=
E 11 1 The average depth beneath the structure, sort of,
& |
-

i

d 12 - beneath the center line of the structure,- appears to be the
en E \

h 13 place to put your horizontal layers if you have a dipping site.\-

E
i$ 14 And this was a -- probably already known, but the collateral

d i

15 conclusion came out that we had to get the boundaries out about
U

. 16 i two or three times the depth of the model to get rid of some of
*

5 :
A I

17 ; the reflection problems that are associated with finite element.j
b 18 | And this was done with some of the early versions of the trans-

! I
-

. -

E 19 , mitting boundary.
E I
-

I

20 Ne:ct.
,

21 | Yes? I

I

22 DR. ZUDANS: These analyses were all done strictly with ;
; |

23 the linear and materials properties? In other words, you did not

f ') 24 interact for strain effects and things of that sort? |
| |

'-
\

,

i 25 MR. SHAN: What we did there was, we ran some SHAKE !'

i
ii

f
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7e,32 1i analyses of -- in a one-dimensional sense, to get levels of
l-) |

i

2 strain associated with the level of the excitation which we were

3; going to be using. And we made it -- we didn't iterate, but we

4, tried to get strain-compatible properties at the associated level

5 '|, of excitation. 'e
~

n ;

3 6 DR. ZUDANS: It's a one-shot deal, in other words.
o

- a !
R 7 MR. SHAW: Yeah.
Rj 8, DR. ZUDANS: You run it like a quasi-static with a,

d
d 9 harmonic input. Yes?
Y
E 10 MR. SHAW: Yes, that's exactly right.
_2
5 DR. ZUDANS: And your strains were rather small, then,

11|*
*

i

e 12 i right? Or rather -- -

d 13 ! DR. ZUDANS: I forget the amplitude we ran, what the
E |

E 14 | amplitude would figure out to. I would say in this particular
d ,

= !

2 15 j analysis they were all small. Okay. It was in other ones where
z .

= i

g' 16| we got into the peak. Because in the harmonic excitation there
A

y 17 was no way to say what was the peak level of ground acceleration.
x
=
$ 18 j Right? Because you're looking at one component per run. So it

P |*

{ 19 ; was linear; I correct myself.
n i

20 | DR. ZUDANS: Okay. And one more question. When you
, ,

.

21| showed that sloped bottom, you showed the finite element model |
| '

22 ; above the slope and it was a homogeneous --

23 ' MR. SHAW: It was a finite element model below. It

() 24 ; just turned out that way on the slide. I apologize for that.

25 DR. ZUDANS: All right. Yes, okay.

I,
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1| AR. SHAW: That was. a rock layer, and it was very stiff.
("_')* 3 3 I

2) And we looked at, even, investigations of what happened if you

I -

3| threw it away and tried to specify it along a boundary.

4i But, yeah, there were finite elements in that region.
i

l

g 5; I guess we can go on with -- for the undulating, the -
S

@ 6 layer problem, there obviously are an infinity of possible undu-
R ;*

$ 7i lations and it was just impossible to look at everything you
;

j 8 might get. So we went, really, to some work that we had done,

a i
n 9| on an actual reactor -- this reactor was located in Italy -- and
Y
5 10 i it had a site stratigraphy looking like that. And one of the
3

h 11 questions which we addressed as part of some soil and seismic
*

f
12 ; analysis consultation was: can we use horizontal layering, can

|/~h =
s_/ |

j 13 i we use SHAKE for deconvolution, et cetera, given that type of a.
'=

z i

g 14 ' site? So we went to those results and we reran them to kind of
$j 15 refine the numerical accuracy, and -- if you'll go on to the

. j

= | ;
'

16 ! next one -- we came to these conclusions, that we had a little |j
s ! \

j,; 17 difficulty doing it because at the time we did it there were
$ '

{ 18 some numerical problems in the LUSH / FLUSH programs relative to
A*

} 19 ; the way it does its numerics, so these were not things that are
A |

20 of a conceptual nature, they were just nitty-gritty numerical,

21 analysis, but, in general, what we seem to feel was that thei

!

22 ' fact that you can get closely spaced site modes -- which would

23 not show up if you had a horizontally-layered assumption, they

O 24 would vary by a more regular interval and certainly wouldn't be(_/ ,

l

25! closely spaced -- could lead to unconservative results if you
?

i

|
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I
Jfm34 1 - try to do a horizontal approximation.
l,-) I

2| DR. ZUDANS: Uhy would you have any trouble in a quasi-
!

3 static solution?
-

4; MR. SHAW: Pardon?
i

DR. ZUDANS: Why would you have any numerical problems5je
U ;

j 6 in a quasi-static solution?
* R |

$ 7. ZiR. SHAN: Because the numerical problems that arcse

N !
j 8 ! relate to the f act that the FLUSH / LUSH package computes a,

d
d 9: sequence of frequencies and it interpolates other frequencies.
Y

@ 10 Based on a single degree of freedom representation of what might
z
= 1

j 11 j happen between two frequency points.
3 I

j 12 | DR. ZUDANS: Rather than analyze the system for all,

5
5 13 i everything?
E ,

! 14 ' MR. SHAW: Yes. One of the ways that it manages to
E

15 |E j cut down the cost of analysis is by reducing the number of
a
= |

g 16 j frequency points that you're going to have to consider by using
w

g 17 ' this interpolation function to go between the points in your
=
E 18 views. And it assumes that there won' t be any closely spaced
.

$ 19 |
.

; modes, number one. And we were getting --
n t

20! DR. ZUDANS: So it divides by zero?
,

21| MR. SHAW: Well, yeah. We were getting tremendous

i
22 amplifications with the problem that we had, and we weren' t able |

23 ' to get some even numerical stability, I guess you would say; the
t() 24 ' numbers were lookin'g like an amplification factor of 200, which I

,

t

25 we felt made no sense whstsoever, given even the straight out
i
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I.
11 material damping of the soil.

r'")- 3 5 1%-
2i DR. ZUDAMS: So it was not a physical problem; it was

! -

3| a numerical. .

I

4 MR. SHAW: Yeah. We -- we did enough work to convince

e 5| ourselves that our conclusions were valid, although the problem
9

!

3 6 of the interpolation function, at the time we did this , remained.

5 i
*

& 7 I am of the opinion, anyway, that John Lysmer (phonetic) has done
~

j 8i something regarding that problem; I'm not sure exactly what, I,

- iJ
y 9| haven' t talked to him within about the last -- well, I haven' t
3
@ 10 talked to him since Pasadena. So.
E
_

j ll Next.
3

g 12 Okay, task two -- we can go to -the next one -- reg'
/~'T =
V

h 13 guide 160 input. And as I mentioned previously, we were looking
:

!

$ 14 | at the filtering effects of sites relative to site-independent
b i

g= 15 j spectra and the appropriateness of the standard review plan 60
i

=
| 1

j 16 percent rule for motion and depth, and then a recommendation on
s

N 17 the location of control motion.
E s.
-

5 18 ' We used three different sites in a one-dimensional, | |n 1 |-.

{ 19 | vertically propagating -- either shear or compression we were |
5 |

|

20 | running horizontal, so we were running vertically propagating,

i

21! shear waves. One of the sites was shallow, over rock. The other,

22 one was, I guess, of medium depth and had some stiff properties |

23 to some layers. And the other one was sort of a deep alluvial

O 24 site.

25 We did this predicated upon some, again, experience we j
4 i

|
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!

Jf'16 1! had had with the SHAKE computer program, where when we got into
\-) |

2| certain kinds of sites we started to get some non-converging

results and whbn you try to deconvolute and since one of the3

4 things was looking at the way SHAKE does its numerics we tried

i

g 5i to combine this with some of the results we're going to have in
P. !

j 6' task four. So.
'

. p
$ 7| What we have plotted here was the ratio -- o}.ay, we

I.
n I

j 8' have an artificial time history matching reg' guide 160. Now,,

d
c 9 we did these analyses with artificial time histories, white
z i
o i

y 10 | noise time histories, and real time histories, Melendy Ranch and
z ,

11|
=
j I can' t remember the other one, to look for varying frequency
3
d 12 content.

~

() i
g 13 I This one here was a reg' guide, and it was scaled to
= i
Z l

3 14 a 0.4 g peak acceleration at the surface. Now, in this particu-
U

,

'
_

15
^

,g lar analysia , the non-linear effects are being taken care of
8

t

j 16 ! out of the way the SHAKE compute.r program does it, through the
A !

( 17 ' equivalent linear integration procedure.
6 .

-

E 18 :| And the main focus of this was that you see a frequency i
'

1
'

E*
I

( 19 ! dependence across the bottom and the curves are a plot of the |
3

i )
20 ! ratio of the response spectra at the surface to the response '

,

21| spectra at depth. So that if there were no filtering or ampli- , i

||
22 I fication effects of a site, one would expect to see that a con- !

'

|

23 stant value of one all the way across, or perhaps . 9 or . 6, but |

() 24 still a constant value. |

25 || And the point from that particular result is that i
>.

l 1^

I |
!

!
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J 37 1 certainly the ratios are not constant with frequency. Therefore,

2j this frequency dependence of that ratio is a function of the

! ~
!

3| site characteristics. And -- !
4

| -

4; DR. TRIFUNAC: (UNINTELLIGIBLE)
i
i

5| MR. SHAW: Pardon?e

N
'

s 6 DR. TRIFUNAC: (WORDS UNINTELLIGIBLE) like that. You'd'
o
R* '

.

g 7 expect a cosine curve.

I

8 MR. SHAW: Okay, we can maybe -- I guess the point to '
.

d ,

this was that -- and still, it's significant, I don't want tod 9

E.
i

:

E 10 talk to you -- there are filtering effects due to the site

5 '
,

5 11 i stratigraphy such that it's unreasonable to think that one
< l
B i

d 12 spectra would be applicable to all sites;. and at the same time,
5e(n< = !

x/ d 13 i this information was used relative to the 60 percent rule, that
E

i

!
A 14 you see here the ratio at a depth of 20 feet and the ratio at a
e '.u

! 15 | depth of 40 feet to the surface. We felt that that substanti-
d
-

16|. ated that trying to force something to be a constant ratio was.-
3 !
A *

'

d 17 going to either -- if you had to pull the valleys up to the
d .

E 18 j constant ratio, was going to lead to extra conservatism. And I !

i i_

I 19 , realize that this is a somewhat controversial copic, and fram the !C
i '

-

= i

n t

I -- I guess maybe a sentence that wasn't written in the report,20
!

'

21 : where we feel that the 60 percent rule is physically inconsistent ,
i
4
/22 with reality; that would have to be amended to say inconsistent !

!

23 ' with the assumption of vertically propagating body waves. I
;

f') 24 ; If all of the excitation came from surface waves, we i
xs ;

25 looked at that, I don' t have any numerical results with me, bu t
i

i
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JF-18 1 we again found a frequency dependence, as one would expect, if
k-) I

i

2 everything is 100 percent surface waves.

3 The riteria of 60 percent, if we havt a combination of
.

4i surface and body waves, is just something that wat n' t considered

e 5i in what we did.
E !n

j 6' DR. ZUDANS: Could you return back to your argument
# i-

$ 71 that these lines should have been horizontal?
3j 8 DR. TRIFUNAC: But they shouldn' t be.,

d ,

9| DR. ZUDANS: And what should they be? I mean --n
i ,

O 1

y 10 ! DR. TRIFUNAC: Cosine functions.
3j 11 DR. ZUDANS: Cosine functions. But this is --
3

y 12 j DR. TR7"UNAC: Two times eight is sixteen. Four times

() E I
y 13 i four is sixteen. This book is in agreement with what they should
= i

.f 14 be.

2
2 15 MR. PAGE: What was the key word, Mike? What should
E
y 16 they have been? I
w

{ 17 ' DR. TRIFUNAC: Well, this is a standing law of Baron
= , .

$ 18 | (phonetic 1. As the wave comes up, it gives the boundary. It
I ;-

$ 19 |
.

. -

! comes back up. You have a cosine dependence with that.
a

20 MR. PAGE: Oh, a cosine.i

!
i

21|
'DR. TRIFUNAC: In a hard space. And this is not a

!

1

22 hard space. This is a variable thing. So it's like a cosine l
!

L.
.

23 but not quite. So it should be like a cosine function. !
:'

() 24 ' MR. SHAW: Yeah. But I guess I misintrepreted. You -- )
k :!

25 in physical reality, you expect a non-constant value. That was
n

i
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JOm39 1 | what we were trying to prove. Okay?
k_) '

2 i DR. TRIFUNAC: Oh. Okay.
|

3 ! MR. SHAW: The Thysical reality of the situation is, is

4 that you would not expect a constant ratio of all frequencies,

I
e 5 because of the standing reflecting wave effect.

'

9
j 6! Okay. The --
; ;.

? 7 DR. TRIFUNAC: That is only if the waves that (WORDS3
s
5 8, UNINTELLIGIBLE) --

. n ;
'

d .

d 9 MR. SEAW: That's exactly right.
I
c
y 10 DR. TRIFUNAC: ONORDS UNINTELLIGIBLE) that they are--

E
_

E 11 not. So --<
1

f 12 j DR. ZUDANS: And, Don, in this exercise did you change

O' E |
g 13 i your materials properties along the frequency?
*

|

| 14 | MR. SHAU: These were run with time histories and
a
~

=
2 15 SEAKE, and yes, we did.
5
-

i

j 16 | DR. ZUDANS: That every frequency has another set of
*

,

p 17 ' materials properties, or you determined them once and used them
x
5
G 18 i throughout?
? '

|-
.

3 19 | MR. SHAW: Well, the -- what you're seeing is response
M !

20 | spectra now, not harmonic spectra.!
.

21 I DR. ZUDANS: So the history was done with one set of

! !

22 1 properties. *

23 MR. SHAW: And then response spectra were determined - t

() 24 , no, no. We determined time histories. These were done with time
! |

|
25 historias. Okay? And they did account for, in the manner which !

|
i
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40 1 the SHAKE program does it, by the equivalent linear integration !

2| procedure, they did account for the non-linear strain-dependent
!

3 properties. [
| .

4! Now, once the time histories were generated, we calcu-
!

5| lated a response spectrum. And what you see is the ratio ofe
R !

n ;

3 6! that calculated response spectra to the original surface response
e
g ;~

R 7; spectra.

A I

8 8! DR. ZUDANS: Okay, I understand this step. This step
, "

i

d i

d 9| takes the history record and simply transforms into spectra.
i .

h 10 | Okay? This does not involve a structural analysis in itself.
3 '

5 11 But the other step, when you used the time history, how
<
is

d 12 ! does the program do this linear equivalertt integration? Does it

O i .

s 13 perform new, compute new set of properties on each step? Or it,

'4 ,

| determines the linear equivalent properties for a largest strainj 14
- i

= t

2 15 that's anticipated and use them throughout the analysis?,

E !
j 16 l MR. CHAW: We can cover that now or later. You raise
* |
p 17 it, we'll talk about it now. When in task four we look specificalt.

5 !

E 18 ! ly at that. The -- |i-

e C | !

I 19 DR. ZUDANS: Okay. We'll --i

x i

n i

, . | MR. SHAW: No, let's -- you've brought it up and I think|20

21 ! it's worth talking about now. i

22 The equivalent linear integration procedure is used by

23 the SHAKE progran and the LUSH / FLUSH package. And the way it

24 , does it is, it does a linear analysis and it determines,c a linear,

3

25 | analysis using Fourier transform methods, and it determines a
'l
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I
,

i

!

J 41 1 response, a strains for as if it were linear, over the entire

2i range in whatever time history you happen to be using. Then it
I
l

3; goes in and computes what the peak strain was at any point in

1 -

4| that time domain. It now takes a factor, which is typically
i
i

5{ taken to be .6 or .65, tines that peak strain; it goes to theg
8 ;

@ 6 non-linear strain-dependent damping and strain-dependent shear
.

$ 7| modulus curves, at that effective strain, is what that's called,
3 ij 8 and it picks off a new value and it substitutes that back in,,

d
ci 9| redoes the analysis.
z i
O !

h 10 i DR. ZUDANS: But it does with one set of properties.
!z
'=

j 11 MR. SHAW: That's right.
,

p 12 | DR. ZUDANS: So, in other words, for each integration
ew = i
5J | 13 ! station, for each finite element. you have just one set of

= i

'A l

3 14 i properties, which are determined from the first run, where you
$
2 15 i got the maximum strain, which was taken as a linear, initial
N |
J 16 | linear.
E !

i

b. 17 MR. SEhW: That's right.
w
= .

E 18 | DR. ZUDANS: So all of this subsequent analysis is -

E I'

h 19 | with the different properties at each point but it's still
!a

20 ' strictly linear.
,

21 j iMR. SHAW: The method, when I get to task four, we

22 did -- i

1 l

| 23 DR. ZUDANS: Okay, I think that you gave me the explana7
1

[) 24| tion. Thank you. I
ss

25 MR. SEAW: Yeah. Okay. Let's go on, then, with some
,

i,>
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I

17-12 1 I conclusions that the response spectra at surf ace is not a
(_/ I

2 constant times the response spectrn at depth, as a physical

3 reality; therefore, we read that to believe that it was unreal-

4 istic to require it to be a constant.

I
g 5- Varying stiffness and damping properties of soil pro-
2 !

j 6i file lead to -- well, that's just saying that the site character,
# :.

8 7' site characteristics relative to stiffness and damping are going
;

j 8; to change that, that ratio, as a function of frequency, depending,

d |
@ 9 on what those properties.
a
$ 10 Go to the next.
z
= i

j 11 | These are again some numerical results which were run.
m I

( 12 | This one shows a number of different -- I- see we have Hollywood

() !

{- 13 ! East, Wes t , Helendy, and Cono (phonetic) in Italy, and an arti-
a

! 14 | ficial time history, which is the one which matches, has a
5 |
2 15 t spectrum matching reg' guide 160. And this was site number two,
w
M

g 16 which was the medium depth. And we're plotting the peak acceler-
W !

d 17 ation versus depth. And the -- one of the things that comes out
N i
5 18 i of this is that when you get to the high acceleration levels,
5 !

.

C 19 ' you start to get divergence. In this caes, we had a relatively
X

20 simple error right in this region, which probably led to the
,

i
4

121! problems. But the overall problem is relative to the deconvolu- ;
I ,

i
'

22| tion procedure, that -- we'll get to this later on the equivalent
!

23 " linear integration again, that the more non-linear you become,

() 24 the worse the procedure gets, to the point that, in this particu-

25 lar case, it diverges; and we had had this phenomenon in some

o i

!
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i

J0-f' 1| real sites also.
|

2' If you go to the next one, we'll see the similar thing.
i

3| This was at a deep alluvial site. And again if the acceleration,

4 the ground acceleration, is relatively low, the thing converges

e 5 and doesn' t show a great deal of variation; there as the ground
M !
n :

3 6 acceleration goes up, the numerical problems with the method of
e

R.

R 7 deconvolution increase.
,

s i
8 8' Let's --

. n ,

J
= 94 DR. ZUDANS: You are showing at top what the input,
i .

$ 10 ! and the bottom is the result?
E !
= !

2 11 MR. SHAW: Yeah. The bottom is the peak.<
M

12 | DR. ZUDANS: This is the deconv.olution, I see.
z ,

/~') 5 i

(/ E 13 | MR. SHAN: Yes. Right. The line going down is dhe
E ,

E 14 i peak that I have on all three in there.
# :
:
2 15 ' DR. ZUDANS: Yes,
M
=

-'

j 16 MR. SHAW: Yeah, this line is peak acceleration versus
2 !

g 17 depth, going down.

$
'

E 18 , DR. ZUDANS: In the process of doing the deconvolution,
E !

*
y 19 right?
a

20 , MR. SHAW: Yeah. Well, the final results that -- well,
# ,

21 it may be, may be as final as you can get. |
|

22 | Yeah, because the point of the output, the things like !

23 required for liquefaction analyses, in particular, is the

('';, 24 ; effective strain in individual layers. So what you get is a ! |t-
{

25 , peak strain output as a function of depth relative to the way you! !
I'
1 I

e
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!
!

J 44 1 m.sde your SHAKE model.

2| So those are the -- where they converge, they are the

! |3 ccnve rged results . Where they didn' t converge , they are no

!

4| results.

e 5 DR. ZUDAMS: Now I am just curious. Is this to be
~

!

n ,

j 6 expected, that you have much larger accelerations at the bottom?

R~

$ 7; or those you describe as no good results?

Aj 8 MR. SHAN: We have gone round on that question a number
,

d ,

d 9 i of times. '

N ! -

@ 10 i DR. ZUDAMS: Tell me what it is. It would look strange
'z

= '

o 11 : (WORDS UNINTELLIGIBLE) .-

< !
B |

j 12 {
MR. SHAN: Which -- you mean in the areas over here?

r-

(m' ,) 9 |
-

g 13 | DR. ZUDANS: Right, right. Those.
=

j 14 MR. SHAW: Well, we are numerically highly suspicious
'

_b

E 15 i of this. We are tending to believe this in here as being possible
x ,

= i

j 16 j anyway. But when you start seeing -- this occurred for an arti-
* .'
d 17 i ficial time history, and this was the first experience which
8
-

we -- and "we" being not only the group that worked on this
i

G 18 i
'-

. -

[ 19 | project but the nuclear group at Dappolonia -- first encountered
= i

5 i

20 | problems with deconvolution for liquefaction analyses using |*
<

21i artificial time histories. And we couldn't get them to converge ')
! l

. 1

22 ) very well regardless of what the acceleration levels were, i

23 ' And one of the reasons believed to be the basis of that i

r~ ,

24 is that there's a extreme richness of high frequency in reg' guide |( ;
,1~s
*I

25 , spectra, if you make an artificial history matching reg' guide |
i l

:.
,

l',
1
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,

|' |

J0-45 1 spectra. And as I get more into task four, it's the treatment

O
2 of high frequency by this equivalent linear integration pro-

i

3 | cedure that can lead to some erroneous results, and erroneous ,

4 in the sense hare that, I guess, you don't even know whether
i

e 5 j they're believable, because you've essentially got them on

6 '

3 6 numerical instability of some form,
e
R '

.

E 7; DR. ZUDANS: Okay. Now if you would look at your

A ij 8j picture and say would the agreement mean that anything deeper
,

'
d
d 9 than rock 22 should be forgotten and discarded as useless?
z .

O i
;3 10 ; MR. SHAW: For all of them? For all of them?
z i

= i

11| DR. ZUDANS: Yes.E
<
3 !

j 12 | MR. SHAW: Because of the f act ,that you show a --
s =

s) $ 13 ; DR. ZUDANS: Because all these show a --'a break --
a

| 14 | break something.

Ej 15 MR. SHAN: -- a -- you show a break.
=
*

g 16 : My opinion in a site with the layering, I don't

|*

d 17 i remember the exact layering we had there, having done some very
5 i

5 18 j early deconvolution analysis work, would be that they're -- when
: I !

$" 19 ' you get into the stiffness effects you can expect to get some
i*

M

20 degree of change, which might lead to locally higher but not
|
t *

t i
21 ! -- you wouldn' t expect it to be generally higher as a trend. i

! !,

! : *

22 ' And no, I guess I wouldn't -- to answer your question,

23 I don't think that I would automatically throw away everything

(~3 24 below 122 feet. |x/ '
;

25 j DR. ZUDANS: And I guess but your confidence is shaken |
,

a I ,

I l
! |

'
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'

-

J '4 6 1 just like mine, yes?
I

' Ehd 2i MR. SHAW: Yes,

i TAPE 14 ! ,

I3: ,

.

4
i

g 5i'

.i
--

H,

3 6|e
N

$ 7

A
8 8-

.. ,

e i

| 6 9|
i .

O I

b. 10 '
.

z i.

: ,

2 11
'

< l
3

!
!

:! 12 ' .

5'

1 4
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=;
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'
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b

!

_
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'
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'
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:
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9
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!
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i
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(] 1 MR. LUCO: What was the frequency cut.cf f?

2 OR. SHAW: Pardon?
,

3 MR . ', LUCO : The frequency cutoff in these --

4 DR. SHAW: The frequency cutoff? Well, initially I

5 think we started it around ten cycles per second, and we

6 started dropping it down to five as we tried to get answers

* 7 to converge. I am not -- I guess I can't answer that
i

8 detailed question right this moment. You are speaking of
.

9 the cutof f frequency in the shake program ?

10 MR. LUCO: Rignt. So you have problems even if

11 you cut the frequency to five?

12 OR. SHAW: We have hao problems, yes, where we

13 didn't get a numoer that led to a converge solution until we

14got it down around two or three. Now, we don't think that

151s realistic. That was just a numerical exercise that we
;

|

16 have run through.

17 MR. LUCO: What does it -- excuse me. Go ahead.

|
18 DR. ZUDANS: Have you tried to limit the amount of

19 damping that you could have in the soil? I have some |

20 experience where if you constrain the damping to be no |
m

21 higher than, say, 5 percent, then all of those problems j
l

22 disappear.
,

23 OR. SHAW: No, I don't believe that as part of the

24 work that went into this study, we did anything like that.

25 We old address the proolem, and that wasn't one of tne

n
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O i taiaos that e tookea at' aut t tatax it t= a oooa to a- we

did adoress the problem of, if it doesn't work, what might2

make it work,.and there was obviously -- there is an

interaction uitween tne frequency content, et cetera, and
4

that just wasn't one of the things that we looked at, but I

would -- I think it is a good suggestion.

OR. ZUDANS: What is the meaning of cutoff.

frequency in this program?

OR. SHAW: A numerical --*

9

DR. ZUDANS: No, what does it mean? Is it --

OR. SHAW: Do I know what it means? Not being theg

12 guy running that. Let's see.

DR. ZUDANS: Well, if you don'-t have the answer.
13

DR. SHAW: It should te -- Yes, I guess I can't34

really give you a nitty-gritty mathematical -- Maybe you can15

tell me better than I can.16

MR. LUCO: The frequencies higher than a certain17

value o f --
18

OR. SHAW: Yes, conceptually, that is what is39

20 supposed to happen, but I don't know the nitty-gritty of how
.

it works. It has a filter built into it, because it is
21

working in the frequency space.
22.

MR. LUCO: You neglected -- In your analysis, you
23

neglect all of the components higner than a certain
24

frequency.
3

,

O
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O oa s"aw: eeo o e voo ere ootmo it -- 1mste o or1

d ing it by numerical integration, you are doing it using 48
2

transformer methods, why, you can do that.
3

DR. ZUDANS: So in your 48 integration you ignore4

the frequencies beyond --
5

DR. SHAW: That is right. That is a variaole6

* whicn you can change when you do an analysis.7

DR. ZUDANS: For a 48 transfer to be valid, you
8

^

have to go to infinity.g

DR. SHAW: Discrete 48 transfer.
10

DR. TRIFUNAC: But this way you can get any peak
11

acceleration you uant.
12

DR. ZUDANS: By cutting it of f- anywhere you want.
13

DR. SHAW: That's right.g
J

DR. TRIFUNAC: By cutting where you like, you get
15

anything you like.
16

DR. ZUDANS: Therefore, it really, while it is a
37

very valuable exercise, but, boy, it is totally useless, to
18

say the least.
39

DR. DKRENT: We have about 2D minutes for this3

particular topic.
21

DR. TRIFUNAC: Can I ask a question?3,

DR. DKRENT: Yes.g
1

DR. TRIFUNAC: I may be asking the wrong question l
24

at the wrong time, but do I understand that the La Palonia jg
|

O

ALDERSON REPORTING COMPANY,INC,

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

_



___

i

277 '. . . .

hao the task to analyze tne effects and the present state of
'

the art of Scil structure interaction? What was your task,
2

actually? -

3

DR. SHAW: On tnis particular --
4

DR. TRIFUNAC: The whole package that you are
6

talking about, yes.
6

*
DR. SHAW: On the whole task -- no, the whole task

7

was, to the degree within the scope of work which we --
8

-
,

which we coulo oo, look at a general topic, but the specificg

aspect was looking at these named criteria, the SRP
10

methodology relative to whether cr not it needs
11

modification, was the --
12

DR. TRIFUNAC: So is my understanding correct that
13

it was La Palonia that decided that it was going to look at
14

these questions in the framework of shake, lush, and flush?
15

DR. SHAW: No. No, no, the scope of work for the16

stuoy specifically named that the shake, lusn, flush37

18 programs, because they are specifically named in the SRP,
were a subject of the investigation.3g

DR. TRIFUNAC: So it was NRC's choice that snake,,O| . '

1usn, and flush be used, actually?
21

DR. SHAW: That's correct., 3

DR. TRIFUNAC: Thank you. That was my question.g

DR. SHAW: Okay. Well, let's try to hurry through24

with the rest of it here. There are some significant thingsg

O
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here.

I think we nave gone through this fairly well Oy j

Inw, so I wil go on, ano now we are into the subject of
3

surface wave propagation, and just as a brief review of tne

5*i9"i'i* *t Yi'''****' O't**** ***''*' " "' ***it*ti** "Y

vertically propagating body waves is that on the bottom of
6

any foundation, all points A, B, and C, their excitation is.
7

n t in phase if it is a surface wave, whereas for a
a

vertically propagated body wave, they would be, at least*

g

assumed to be in phase, at least at the case of tne model

they would be assumed to be in phase.

Now, to represent this, we used a more or less,

|
'

simplified approach of a Winkler model d.eveloped by Jackg

O u =11 ror areservtas rookiao == we11 trea=1 tioa 1s

stiffnesses, and a small computer program that looks at the
15

distance whicn the wave has to travel in orcer to look at
what the excitation is, if you will go to the next slide.

And we went back to our model of the reactor
18

building, and looked at the response spectra for those
g

cirections at those locations on the builcing for varyingg
.

lengths of time that it would take the wave to travel, andg

when you say that the time for the wave to travel across the

foundation is zero, you have come back to the vertically

propagating body wave assumption. So, if we can go to the

nexT slide.

O
'J
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Okay, this is just -- there were prooably 50 or so

'

of these kinds of plots generated, and what we see here is,

if we were to go back to that other figure, this is a point
3

on the foundation out at the periphery, and PA=0 would
4

rrespond to body wave excitation. PA=.16 might be
5

something Like a maximum time averaging effeCt that yoU

woulo get out of a surface wave for a relatively slow wave-

7

pr pagation speed at the site.
8

*

As indicated here, the booy wave excitation isg

generally -- right here -- greater than the surface wave
10

excitation, which did consider both the effects of
11

translation and any induced torsion, so, go to the next one.12

On this one, again, you see something that Led togrm
U our conclusion that this is up at the top of the building,34

15 ano at the top of the building, we find that the surface

16 wave excitation has a spectra exceeding wnat we would get

37 from body wave only excitation, and that led to the |

18 conclusion that surface wave phenomenon, one, that in

39 general you reduce the pure translational excitations, and

20 then you go back and aod something in due to torsion and

rocking, and I think the main conclusion is the third one,21

, 3 that at some points in the structure, it may be
unconservative to neglect the effects of surface waves.g

We can go on to Task 4.
24

Okay. Now, we are bacx to our problem of the3

b)v
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O ,eautveteat tiaeer 1ateorettoa arooecure. eaa e neve

probably discusseo it at fairly great lengtn, out in order

to try to get a handle on what was going on, we went oack to
3

those analy..as that we did in conjunction with Task 2, wnere

we started with the surface time history, or I think in this
S

case because we were going up and using the charsoil
6

*

program, we started at the base time history and went up,7

and mace some comparisons, where we used white noise input8
.

so that it would be rich in frequency content and wouldn'tg

necessarily mean that these respectors would reflect bias in
10

the frequency content of a given time history.g

Now, the charsoil program, unlike the shakeg

program, uses what is more conventionall'y thought of as the13

non-linear metnoo, wnicn is one time step at a time. Itg

g es back and gets the correct soil property, and then moves
15

; forward in a method of characteristics manner, but I guessg
'

we called it piecewise, linear over a small increment ofg

time, but you check it constantly instead of running
throughout the entire analysis.

You see -- in this particular one, you see that

the charsoil has kept the high frequency up compared with<

the shake. This psf is that peak strain factor. That is --,

ef fective strain is .6 of the peak strain. You see the

| effect of tne incorrect way in which camping comes in, and
1 24

the limiting of damping may be a oig way towards solving
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O(j that problem. We can go to the next slide, and I can maybe

make that a little more clear.

" " ' f the things that happens is that this is
3

.

like a low frequency historesis. You would have maybe
4

superimposed on top of it a very small historesis group of
5

hign frequencies, but to the equivalent linear integration
6

s
proceoure, if I had a small historesis group here, it would7

come out here to this peak point and in essence it is
8,

blowing tne nistoresis group around like this for damping asg

opposed to just adding in the small amount of camping in the10

small nign-frequency group.jj

So, again, tnat relates to Dr. Luco's idea of
12

limiting the~ damping as being a way to g'et some of the-

13

numerical proolems out. But the method does have some14

numerical problems.
15

We -- Again, the degree o f non-linearity has a16

37 great deel to do with how well the two compare. For very

1ow input acceleration levels, and at shallow sites, we18

didn't have any problem. When we got to higher levels ofjg

acceleration and deeper sites, we did run into the numerical, 3

conversions problems.
21

Let's go to tne next slide,< g

I can dismiss this one very quickly, in that we --g

First of all, to briefly review it, what we mean by the3

plain strain assumption is, conventionally, you are going to3

I|

1 |
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look at one of these plains over here in terms of either

vertical or horizontal, out you are not going to be
2

considering, in terms of the soil conditions, the

three-dimensional effect that you might get like this.
4

We had anticipateo being aDie to make a maximum

sheer strain type determination and go to a cyclic
6

'

Lamoert-Osgood type curve and try to pick it off, ano we
7

i meolately ran into a problem that we probably should have
8

*

known better than to ever try it to begin with, and itg

relates to something, a paper that was presented by Dr.

Hardin at Pasadena about two years ago oealing with it.

We really are lacking in a good three-dimensional

tneory of soil, non-linear soil behavior, so our conclusion
i

at this time is that the state of the art really doesn't

permit us to make the assessment. When we think of it in

terms of the way we traditionally do, one direction and then

another direction, we offered an opinion that the effect is

pr bably not large, because you get out to high enough
18

strains, ano the effect on the non-linear property tends tog

become flat.
, g

But that is, again, an opinion statement. I thinkg

I just went through these, so we will -- Now, embedment,

effects, also -- the next slice, I think, is about the lastg,

one, or next to the last one.

This was a -- We went to the literature again, and

q
)
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1 I just picked one out here of the many plots that we

2 presented, and remember that the focus was on primarily what

3 the standard review plan requires to do a soil structure

4 interaction analysis considering embedment, and the work

5 shown there was some work done by Jack Hall, I believe,

6 presented at a SMRC conference some years ago.
.

7 But after reviewing all the work, if we can go to

8 the next and final slice, we basically came to the
.

9 conclusions given there, that both lump parameter and finite

10 element methoos can be used, but taey can't ce useo in a

11 cookbook fashion, when we say lumped parameter. You notice

12 triat the springs were included on the side of a foundation

13 in the lumped parameter representation done by Hall.
O

14 So, there is nothing in here, we believe, in the

15 mathematics that would automatically rule out tne use of
i

161umpeo paremeters when y9a have embedment, but it is not '

|
17 just a matter of using the simple soil spring under the base |
18 of the founoation and forgetting about it. That would lead

19 to some problems.'

20 The other one is a quGntitative assessment that6

211ndeed embedment significantly increases stif fness. It also

22 has an ef fect on damping. And casically, finite element-

23 methods, while probably more expensive to use, allow you to

24 do some analyses with making fewer assumptions than you have

25 to make if you try to do it by lumped parameter. |
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1 DR. ZUDANS: When you are talking aoout stiffness
|
|

2 here, you are. talking aoout stif fness that the structure '

*

3 seeks?
,

4 DR. SHAW: Yes. Right. The effective soil

5 spring, you might say, of the founcation.

6 Now, in reality, the soil stiffness is not a
a

7 spring, it is a frequency dependent compliance function and

8 there has been oeoate over that for a number of years in
,

9 terms of the practical significance of using a compliance

10 function as opposeo to, say, a half space determined spring

11 For the typical ranges of frqeuencies, it has usually oeen

12 our opinion, ano this was not one of the things that was
13 adoressed in here, tnis was just a matte'r of our opinionO!

; 14 that over tne range of frequencies of interest, the two of

15 them turn out to be almost the same.

16 Jack Hall's paper addresseo tnat, out the rest of

17 them were drawn from other works.

18 Did I -- How much did I run over? I am done.

19 OR. OKRENT: We have five minutes left for

!> 20 questions .

21 MR. LUCO: Coulo we go back to your conclusions in

22 Test 57-

23 OR. SHAW: The three-cimensional?

24 MR. LUCO: Plain strain.

25 DR. SHAW: You mean you want to physically see the

O
1
.

i
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:

1 slide?

2 MR.- LUCO : Yes, I would like to see it.

3 DR..SHAW: This was 6. Back up a little further.

4 (Pause.)

5 DR. SHAW: This is highly opinionated, because

6 there was no quantitative way to --
.

7 MR. LUCO: I read somewnere in these reports that

8 you were getting a higher response using a two-dimensional,

9 mooel than a tnree-dimensional model.

10 DR. SHAW: Yes. Using a very contriveo, if we

11 back it up one more, using a very contrived method of trying

12 to do an analysis, given that this factor here is moving
13 around , and that you really say, when dces it reverse, and

141f you are going to go to something like a Lambart-Osgooo

15 curve , you have to worry aoout sine, and you lose the sine

161e re .

17 We arbitrarily dreampt up some methods based upon

18 what the incremental changes were from one state to another,

19 ano whether we called it a sine change or didn't call it a

20 sine change, and then we ran some analyses with that, and --*

211 would almost have to look at those specific curves, which
* 22 I dion't do, but your recollection is correct, but I guess I

23 oian ' t for today feel that there was any creoibility in

24 those two contrived methods of trying to do the analysis, so
25I olon't talk'about it.

O

ALDERSON REPORTING COMPANY, INC.

300 7th STREET S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564-2345



__

~286.-

O 1 MR. LUCO: But your conclusion seems to be just

2 the opposite of those results.
~

3 DR..SHAW: That, again, I can't say. I remember

4 the specific curves, and if I can take a couple of minutes,

5I can take a look, out that could be. In the preparation of

6 the slice, it might have gotten turned upside down, and I
.

7 might have said the opposite of what we meant to say. I

8 would have to check it.,

9 MR. LUCO: Well, I would agree with your

10 conclusion as listed in your slide.

11 DR. SHAW: Okay.

12 I will be happy to cneck that and discuss it.
.

13 Any other questions?

14 OR. TRIFUNAC: I have a question for NRC. Do they

15 still limit the standard review plan to shake, lush, and
16 flusn?

17 DR. OKRENT: No. Dr. Chan?

18 DR. CHAN: This is Sy Chan, Structural Engineering
19 8rancn.

S 20 I think I snoulo start from the oay, Feoruary 7,
'

!

21 8, 1977, the ACRS had a subcommittee meeting at the Ramada j
d 22 Inn , Betnesda, and during that meeting, some staff members

Ziof the Structural Engineering Branch had challenged this
!

24 standaro review plan position, which accepted the snake, 1

)
251ush programs as an appropriate means to calculate for the

O

ALDERSoN REPORTING COMPANY, INC,

300 7th STREET, S.W. REPORTERS BUILDING WASHINGTON, o.C. 20024 (202) 564-2346



- - _ _ _ _ _ _ _ _ - - _ _ __. _ _ _ - . _. - - _ _

287-

n
1 soil structure interaction of the structures.
2 After that meeting, I think it is the consensus

3 that there exists a problem in using that shake, lush
4 program for soil structure interaction because the solution

5 13 rather model dependent. That cepends on how you model the

6 soil media. For the one-dimensional wave propagation model,,

7 which is actually equivalent to a shear modeling, and it is

8 quite dif ferent from a half space, or in those asys we,

9 calleo it equivalent soil spring method, or compliance

10 function methoc.

11 And after tnat meeting, the Structural Engineering

12 8 ranch began to take a more cautious approach, and requested

(" 13 tnat the structural response, calculated structural response,

14 from both of these methoos be compared. We cannot stick to,

15 s a y , accept just one set of calculations.

16 In those days, two methods were acceptable. One

171s the old half space soil spring method. The other is the

18 so-called finite element. Actually, it is one dimensional

19 shear wave propagation method. Later on, I think it was

6 20.'round in 1978, the Structural Engineering Branch requested

21 tha t the results by those two methods be compareo.
' *

22 Usually, the end product is the full response

23 spectrum at cif ferent levels of the structure, ano we

24 require, in oroer to oesign for equipments ano whatever

25 piping systems are ancnored on the floor, then the envelope

O
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O 1 of the response spectrum should be used, ano that was their
l2 position af ter this Ramada Inn meeting. '

'

3 Be fore that, and even as is now in the official
'

4 stancard review plan, we still list these snake, lush

5 programs as being appropriate, but actually our branch
6 position has been modified.

.

7 MR. KNIGHT: I might add -- This is Jim Knight.

8 Any confusion between what is in the standard review plan,

9and what we are coing, that is just a matter of not having
to the tims and resources to go back and modify the standard
11 review plan.

12 OR. TRIFUNAC: But that still generally means that

131f I submit design of a plant to you tomorrow, that if I do

141t with lush and flush and shake, it will be okay.
15 MR. KNIGHT: No.

;

16 OR. TRIFUNAC: I mean, as one approach.

17 MR. KNIGHT: Well, but you have got to submit that

18 approach and you've got to look at it also from a compliance

19 function approach, and to generate floor response spectra at

20 a given location, you have got to envelope both of them.=

21 DR. TRIFUNAC: I see.

*
22 OR. ZUDANS: Isn't it true that a new one that you

23 are proposing now no longer makes reference to the specific

24 code, only discusses two metnoos?

25 MR. KNIGHT: That would be our approacn. '

O
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1 DR. ZUDANS: The one that you have now.

2 MR. KNIGHT: Well, we don't -- The only reason I

3 am hesitating $,is, we really oon't have -- oh, it is a
4 draf t. We don't have a plan out on the market, out on the

5 street, so to speak. It is about time to do it.

6 OR. ZUDANS: Not on the market. It is on our
a

7 street, but not on the public street.

8 MR. KNIGHT: Those are recommendations. They,

9 don' t represent a plan endorsed by the staf f and Dy

10 management and publisheo.

11 DR. OKRENT: Okay. I will hold you there, because

12 we will get oehind schedule. We are going to get back to

13 these topics when we get to the recommendations, and I want

14 to leave time for the recommendations, as Dr. Bagchi nas

15 suggesteo, so tnat is, in fact, wnen I will ask the

16 consultants to come out as well as they can with any commens

17 they are able to make tooay.

18 There will be another round arriving possibly, but

19 I think at the time we have the recommendations, we would
;

i20like to see what specific things you may have to say at this I
b

O time.

'
22 All right, let's go on. We are on schedule one

23 hour late.

24 DR. BAGCHI: I am sorry. The next speaker is Dr.

25 Leon Reiter -- no, no, I am sorry. Larry Wight of Tera
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1 Corpora tion.

2 I might aco, I forgot to mention that there is a
'

3 slight change.in the presentation of the last topic, which

41s the summary. That will de presented by Dr. Paul Smith of

5 Lawrence Livermore.

6 MR. WIGHT: Gooo afternoon. My name is Larry
a

7 Wight, and I am with Tera Corporation. I was the project

8 manager at Tera on a project that I would like to present to,

9 you today, overview the overall approach and present some of

*

to the conclusions that we've got thus far.

11 I would like to also say that this was a Lawrence

12 Livermore Lacoratory project, and Don Verner was the project

fS 13 manager at Lawrence Livermore. He could not be here today,
U

14 ano so I am speaking for him.

15 Many of you are not aware of tne details of this

16 project, and so I would like to go into its overall basis in

l'7 a little bit of detail here this a f ternoon. Our objective !

181n this project, which started about two years ago, has

19 Changed a bit with time, but it currently is to integrate

20 all relevant and availaole data with seismic hazard models>

21 to provide the best estimate of the seismic hazard as

'
Z2 expressed by the free field instrumental ground motion for

23 the SEP sites.

24 As we steppeo into tnis project, we faced heaa-on

25 an issue that many other people preceding us had faced, that
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O lis, what is the basis for certain glooal decisions that have

2 to be made in-any seismic hazard analysis, where the data is

3 incomple te , sparse, or uncertain, or inaccurate.
4 I am not thinking of such cases as trying to

5 estimate the magnitude of a specific earthquake, or as we

6 talked about just before me, what the ef fect of soil column
e

7 response is on ground motion. Instead, I am really

8 referring to much large,r issues that are in the end judgment,

9 calls.

10 For example, how does one oeal with eartnquakes in

11 New Madrid, that have occurred in the past down here, and

12 how does one deal with the question of the likelihooo of

13 those earthquakes migrating up the Wabash Valley or covering

14 the entire central stable region, in the same way as was

15 mentioned earlier today , as the Charleston earthquakes, and

16 what' is the rationale and the basis for restricting the

#

17 Charieston earthquake to that specific locality?

18 Identical global questions like this might

191nclude, wnat is the maximum possible earthquake that a

20 particular region or, more uniquely, a specific f ault might*

21 generate in the future? These are particularly in the

'
22 eastern United States, but in general in any part of the

23 country, very difficult questions to answer, given the

241eng th of recoroed history.

25 We structureo this program not only to try to

(
l

1
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1 develop the best possible basis for answering these global

21ssues, but to also provide the maximum benefit to the NRC,

3 and I would like to here think of that benefit in four
4 categories, credibility , accuracy , quality, and relevance.
5 In terms of credibility, the seismic hazard model

6 that we employed for the analysis was well tested. It nad

7 been peer reviewed both at Universities and in the

8 scientific publications. It was accurste in that we had1 ,

9 tested this particular methodologies against others that

10 were at the same time available, witn favorable results.

11 In terms of quality, from the very beginning of

12 this project, we attempted to make peer review a keystone,

13 and I will talk more about that in a bit, but internally,
14 just at Tera, we attempted to bring specialized experts in

15 to assist us in dealing with very specific points, and I

16 have mentioned a couple of those people on this vu-graph.
!

17 They included Harris Shaw, co-director of the John

18 Bloom Earthquake Engineering Center at Stanford, Greg

19 Baecker at MIT, a specialist in the application of

20 probability to civil engineering issues, Tom McEvilly,i *

21 editor- of the Seismological Society of America bulletin,
*

22 a nd Danielle Veneziano, also at MIT, oealing in application |

l23 of probability to civil engineering problems.

24 In terms of formal peer review, a group of people I

25 were assembled to actually independently review the entire

O
i

ALDERSoN REPORTING COMPANY, INC,

300 7th STREET S.W. REPORTERS BUILDING. WASHINGTON, D.C. 20024 (202) 554-2346

T



.

l

293-

O 1 program ano some of the preliminary results we hao developed

2 at that time.- These people were, specifically, Professor
3 0tto Nuttli, ' rofessor Lyn Sykes, Professor Al Ang,P and

4 Professor Veneziano, who had also -- who has more recently

5 assisted us internally.

6 I would like to just say a few words about how --

e

7 what alternatives one has in performing a seismic hazard

8 analysis. As we initiated this project, we attempted to,

9 find ways that were as compatible and as consistent as

10 possiole with the Appendix A approacn, and so on this

11 vu-graph I would like to overview the dif ferent techniques

12 that are available to any analyst performing a seismic

[}
13 hazard analysis.

14 Many of these have oeen mentioned earller today,

151n f act. First, there is a deterministic approach, which is

16 an approacn based on first principles, such as is being

17 applied at San Onofre, and it is being applied further

18 investigated under NRC research grants. In tnis particular

19 approach , one starts from the first physical principles of

* 20 the process and attempts to mocel the rupture process

211ts el f , the fault kinematics and the material properties of
*

22the earth media, to synthetically predict ground motion.
23 Another overall approach that is available to

24 analysts is an empirical approach, ano for illustration

25here, I indicate that Appendix A is really an empirical

f') |

\.] |

1

1

I
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o
kJ 1 approach. It is a response spectrum which has been defined

2 from a sweep of accelograms anchored to an empirically

3 determined pga.

4 Something closely related to that is the empirical

5 site-specific spectrum, which is also being applied at San

6 0no fre, as was mentioned earlier, which was direct averaging
4

7 of spectral ordinates i;om a representative sweep of time

8 histories., ,

9 Finally, there is the procacilistic approach, ano

lo in fact, it was the principal approach selected for this

11 project. It is distinguished from tne other two in that it

12 considers all possible earthquakes at all possible
'

r- 13 distances, along with the probability of occurrence. IV)
14 would like to go into a little more detail as to the

15 distinction between these dif ferent approacnes.

16 But just to cut these tecnniques one different

17 wa y , I would like to say that every seismic hazard analysis

18 consists of four distinct steps, represented as four

19 quadrants here in this vu-graph, one being zonation, another

e, 20 being representation o f seismicity , a third a ground motion

21 model or an attenuation model, and finally, some sort of
' 22 synthesis or integration.

23 The deterministic approach starts with the

24nypothesis that a given earthquake, say, occurring in an

25 arch structure in the base underneatn Anna, Ohio, postulates

O
,
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O 1the character of that earthquake, ano models the ground

2 motion resulting from it, and it thereby has somewnat

3 arbitrarily selected the particular size of the earthquake,
4 and it models internally the ground motion mooel that is

5 built into the physics of the code.

6 On the other hand, the empirical approacnes all
,

7 say that the hazard at a particular site is dominated by

8 earthquakes coming from a particular region, and it, too,,

9 therefore, is making a statement as to the nature of

10 activity that contributes to the exposure of the site, and

111t bypasses this step completely through this hypothesis.

12 However, the probabilistic approach considers all
,

-

i

)
13 possible zones around the site, along with the probability

|

14 of occurrence of all sized earthquakes, and includes with

15 that a ground motion model and formally integrates out over

16all sizes ano distances.

1
17 Each of these techniques, tnen, deterministic, I

18 empirical, and probabilistic, represents a very dif ferent |

i 19 perspective of the seismic hazard, and therefore the reslts

20 are best used comparatively. I would like to just quickly*

!

21 review again the distinction between these three approaches.
*

22 The objective, first of all, in the deterministic

23 approach is to model a specific earthquake at a specific

24 loca tio n . In an empirical approach, it considers a sweep of

25 earthquakes over a very tight magnitude range and distance

O
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1 range, while the probabilistic approach considers all

2 earthquakes ano all distances.

*
3 The, advantage of the deterministic approach is

4 that it allows modeling outsioe the data, with the

5 credibility associated with the quality of the modeling, of

6 course. The advantage of an empirical approach is that it
.

71s very simple, very direct, one answer. The probabilistic

~

8 approach we favor strongly in that it allows a

9 decision-maker to trade of f other variables in the problem,
10 sucn as in the case of evaluating the safety of old

11 reactors, the radio-nuclide inventory, that has been in

12 issue at the GETER, for example. The dispersibility, the

13 popula tion , the structural resistance, all the things that
O

14 woula ordinarily be part of a formal risk analysis.

15 There are disadvantages of each of these, and I

16 want to acknowledge them. In the case of a deterministic

17 approach , it is a very complex model, very, very complex,

18 and there is a lot of uncertainty as to how one should

19 attack certain components of that problem.

20 The disadvantage of the empirical approach is that |
,

211t has an underlying hypothesis as to what dominates the
l

e 22 seismic loao. A given size earthquake at a given distance. )

23 The probabilistic approach has a big disadvantage,

24an tnat is that you must model tails of distributions

2S derived from rather incomplete data, ano the specific

(

.
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1 modeling of those tails can for certain risk -- hazard-

21evels or return periods drive the results, and I will give
3 you some examples of tne extent to which it can drive them a

411ttle bit later.

5 I would like to develop a theme starting with tnis

6 vu-graph that will better introduce one aspect of this
e

7 project. And what I am saying here is that any seismic
'

8 hazaro analysis is only as good as the judgment and the
,

9 experience of the analysts involved in the project, no

10 matter what approach is applied, whether it is

11 deterministic, empirical, or probabilistic.

12 And so, in the case of a deterministic approach,
'

13 the analyst must model the fault rupture kinematics. He

14 must pick a stress drop or a magnitude for the earthquake.

15 He must model the earth media. A very complex question.

16 In the empirical approaches, again, its underlying
17 hy po tnesis . Somecooy must cecioe the magnitude range and

18 the distance range that drives the seismic hazard, whether

191t is an Appendix A approach or a site specific approach.

; g 20 In the probabilistic approach, there are basically

21 four components that an analyst must judge, and they are the
*

22 tour quadrants, basically, of that earlier vu-graph, that

23 1 s , the zonation, the region in which earthquakes -- future

24 earthquakes will occur, their frequency within those

25 regions, characterized by a size distribution, tne maximum

O

ALoERSoN REPORTING COMPANY, INC,

300 7th STREET S.W. HEPORTERS BUILDING, WASHINGTON, o.C. 20024 (202) 554-2346



.

29)3. . . -

|
' 1possible earthquake in eacn of those regions, and finally, a

2 ground motion or an attenuation model.

3 These are all fairly dif ficult questions, and

I4 depending on one's success in dealing with them, one can

Gproduce quality results or not.
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