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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

SUBCOMMITTEE MEETING
on

EXTREME EXTERNAL PHENOMENA

Room 1046
1717 B Street, N.W.
Washington, D.C.

Wednesday, 11 July 1979

The ACRS Suscémmmittee on Extreme External Phen-
omena met, pursuant to notice, at 8:30 a.m., Dr. David Okrent,
chairman of the subcommittee, presiding.

BEFORE:

DR. DAVID OKRENT, Chairman of the Subcommittee

DR. PAUL SHEWMON, Member

MR. MYER BENDER, Member

MR. HAROLD ETHERINGTON, Member

DR. DADE MOELLER, Member

DR. CHET SIESS, Member
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PROCEEDINGS

We can discuss what

SHEWMON: Let's get started.

PR.
we need to before the staff finds their way through the traffic.

This is a continuation of the meeting vesterday with
our distinguished visitors. I am not sure whether Igne or
Savio is our designated federal employee. Have you decided?

DR. SAVIO: Both.
(Laughter.)
MR. BENDER: They are each half.
(Laughter.)
DR. SAVIO: Neo comment.
DR. SHEWMON: One thing that we might point out is

that, in view of the =-- I hadn't seen the schedule befcre I

got here,.and I have asked the pecple who are going to talk

about feedwater line cracks -- that is, the thing that was at

D.C. Cocke, to come down and talk about it at 11:00 o'clock or
11:30, in hopes that we could compress some of this schedule
and get that in somewhat earlier.

I guess I some resent having what started out as a
simple Metal Components Subcommittee two-day meeting all
rammed into one day yesterday.
think that is all the

T
-

Be that as it may,

comments I have. Is there any cther discussion?

1 guess the staff is here and getting organized.

Wwhy don't you gc ahead, Larry?



mte 2 ; .
li DR. SHAC: Okay.
2 i (8§lide.] -
31 DR. SHAO: Good morning. My name is Larry Shans.
| % 43 I am the Assistant Director for General Reactor Safety
! 51 Pesearch.
! 6; Today we are going to present to you the research
i 7} program in the three branches: the Structural Engineering
i 3 Research Branch, the Mechanical Engineering Research Branch,
. |
i 9| and the Site Safety Research Branch.
E 10: Most of the programs in these three branches are
! 11| under the purview of the Succommittee on Extreme External
) 12: Phencmena. However, some of the programs in the Mechanical
( 13 | Engineering Branch are under ;he purview of the Subcommitéeé

14| on Metal Components, and some of the site safety research

e e

ls; programs fall within the scope of the Subcommittee on Radio-

16 logical Effects and Site Evaluation.
|

' 17 Since SSMRP is a sizable program, it takes a long

e

’ 18| time to cover and we will not discuss this today. SSMRP is

19| Seismic Safety Mocdeling Research Program. However, we will

|
:
i 20| set up a separate meeting for you for this program in the

21 near future.

22 For the Structural Engineering Branch, Mr. Bagchi

23 will discuss the needs and priorities of research programs
24 | other than SSMRP. Jim Richardscn will d iscuss the needs and
Ace. .Jeral Reporters, Inc,
25! priorities of mechanical engineering research programs cther
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than SSMRP.

Per your instructions, we will not discuss all of

the programs in the Site Safety Research Branch. Jerry Harbour

will confine his discussions to programs on recurrent interval
earthqguakes at reactor sites.

(Slide.)

We request a total budget for fiscal year '8l of a
total of $19.9 million: $6.0 million for the Structural
Engineering Research Branch, $7.4 million for the Mechanical
Engineering Research Branch, and $6.5 million for the Site
Safety Research Branch.

~The Site Safety Research Branch has been arocund a
lonc time and has always been headed by Dr. Jerry Harbour.

The Structural Engineering Research Branch and the Mechanical
Engineering Research Branch are guite new. They were formed
about a vear ago.

Mainly in the last few years there have been a lot
of problems related “o structural and mechanical engineering.
I would litre tc show you some problems related tc these areas.

(S8lide.)

Wwe have the BWR feedwater nozzle cracks in the EWR
vessel. We always have pump ané valve prcblems all the time,

We have EWR

0

ipe crack problems mainly in the primary system.
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i Out of 17, 10 had cracks in the feedwater lines. These 10

l
l 2'; plants are all Westinghcuse plants.
l 3 And vesterday we heard Three Mile Island 1 had cracks
—
, 4f in a lot of cther lines. They locked at about 860 welds and
- 5; they found indication of 180 -- they have indicaticn on 180
| 6! welds, Three Mile Island 1, the secondary systems. This is a
| 7! B&W plant. %
! 8| Later on the NRC staff will cover the pipe cracks in
; 9 | the feedwater line.
! 1°i| We also have problems with snubbers. Either it would
i " not work during the accident conditicn or sometimes the snubber
! ‘2| got stuck during the normal operating conditions. One is a
( 13| mechanical snubber, the sther is a hydraulic snubber. BSoth

i 14 types of snubbers have problems.
i
I
I

15 We have steam generator tube cracking all the time.

16 | wWe have denting problems, a denting problem, and also corresion.
17| Recently we had a lot of seismic problems. Humboldt Bay was

18 shot dcwn. GETR was shut down. Diablc Canyon never cperated.

| ‘ : 3 s . i
| 19 Trojan was shut down for years because of the problems in the
20| seismic analysis in the controcl building.

We have a svsteratic evaluation program. We are

|
|
' 22| lcoking at the 11 cldest plants for the seismic analysis. It
|
, 23| was designed by the very cld criteria. Some were designed to
: '
2 | the Uniform Building Code.
Ace.  Jeral Reperiers, inc. |
b} . . . - . -
=N Recently we have shut dewn five plants tecause o
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computer errors in the absolute sum, the algebraic summaticn.
Another thing is we have a petition from the Union
of Concerned Scientists that requests us to reanalyze all of
the plants within 120 days. We haven't answered this petition
vet.
I would like to talk about recent I&E bulletins.
(Slide.)
We have five bulletins in the structural-mechanical

reas. These all happened in the last few months.

The first bulletin is IE 79-02., It is called base

plate flexibility and anchor bolts. A lot of plants, the anchor

bolts don't meet specifications. They cannot resist the design
loads that they are suppcsed tc. As a matter of fact, we don'
know whether we ought allow North Anna to come up for cperation’
depending con the base plate conditions.

We have 79-04. It is a valve prcblem. The valve
hags a certain weight, 600-700 pounds. In the calculation,
they all used 200 or 300 pounds. So all of the seismic
calculations are not really right. That happened to most of
the plants, too.

And we have 75-07, with use of algebraic sum for
model responses cn seismic analysis from the five-

wn. The first five plants were designed by Stcne & Webster:

£

Surry 1 and 2, Fitzpatrick, Maine Yankee and Beaver Vallev.

After we locked at the problem, we found ancther 20 plants have



the same kinds of problems. So¢ we sent ocut a bulletin to ask
£or the status cof these plants.
3 79-13 is the cracking of primary system -- it mainly

4| is the feedwater line piping cracking, the one I will talk

b

t

)

5

{ 5| about, out of the 17 plants, that 10 plants had cracking in

| 6! feedwater lines. And this bulletin was issued about two weeks

|

E 7| ago, two to three weeks ago, and this bulletin asks for

E 8 | inspection within 90 days.

.'

' ? The last bulletin is 79-14. It was issued last week,
W ! the as-built problem. A lot of the supports are suppcsed to

i

| 1"l be there and are not there, and many are in the wrong location

| g

: 12| and may be in the wrcng orientations. That happened in every

| .

( 131 plant. Within 120 days, every plant has come down for inspec-
‘ -

4 | tions tc measure, to assure they can resist the seismic

| 15| loadings.

| '8 Soc all of these bulletins have happened within the

~4

last few months. They really inveclve almest all »f the plants,
1811 all of the operating plants.

| ’qi DR. SHEWMON: Are you suggesting that if we had

20f doubled the last year's mechanical anéd engineering research
2!i budget, they wouldn't have happened? Or just where are we

22 | getting to?

22 DR. SHAO: I don't think it would not have happened.

I

- f - ] e ) g o

| 24 | It maybe would have been minimized. The trouble is this: 1In
Reporrers, Inc.

F Ace  ogderal 7
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|
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25| the past, there has not been any research in mechanical
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1 encineering or structural engineering. There has been a lot

2! of emphasis on LOCA and ECCS and thermohydraulics. That is
3 why the two branches were fcrmed about a year ago. These two

4 are very new branches. They were formed in 1978.

5 MR. BENDER: Locking at that list cut there and the

)

P

|

| S We just initiated socme of the programs.
I

|

l 7 previcus listing -- you don't have to put it up ==
n

8 (Slide.)
i 9 MR. BENDER: I think I would not conclude that the

l 0| research program would have provided any information that would
11| have resolved thcse matters, if the research program, as I see
12} it, is the one that you are talking about. In fact, mqst of

( 13}, those things are just plain mistakes in inspection and aesign.
14 .I can't gquite visualize why a research program is

|
15| needed to addéress then.

margin. If we know what kind cf conservatism is in this build-

1% DR. SHAO: Let me make an example why we think it
17! can be helpful. For instance, the GETR or even Humboldt Bay
13 ; that was shut down. We really don't know what is the seismic
19

l

i

20| ing, then mavbe we would take a different stand. Like GETR,

it

21 | they said the G lcad is .8 cr .1. If we put it at the G lcad,

22| maybe it is only .6 G and maybe the structure has mcre resis-
23| %ance or less resistance. Wwe don't kncw.

24 MR. BENDER: I don't know why the regulatory stafs
Ace  seral Reporrers, Inc.
el B : : - : * : s
«* | needs to spend its time analyzing installaticns that are
oA 177
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designed by somebcdy else, owned by scmebody else, and whose

responsibility belongs to scmebody else,

DR. SHAC: But that happens with every program.

MR. BENDER: GETR and Humboldt Bay were designec long

before the regulatory staff even understood the significance of

seismic design. You couldn't cure that with

today. nd I just don't understand why you are making that

argument.

research e

£€n

-

o

DR. SHAO: Like Diablo Canyon, I understand there

is a lot of trouble with damping values -- 7 percent,

ts

S percent, 6 percent. I think by some testing yocu know whether

it is 7 percent or 10 petrcent.

MR. BENDER: That's fine, and I don't want to prolong

this argument very much. But that discussion
for several years as well. The thrust of the
described in the program as I have seen it is
the information any more usable. But we will
later.

MR. BAGCHI: I can make a comment.

has been going on

effort you have

hear

like t

about

-

DR. OKRENT: What they were asked not to discuss

was the seismic tectonic investigation prcgram. B

that is in the engineering area related to seismics, the

supposed to discuss, except the SSMRP.

DR, SIESS: That's what I thoucht 1

ut anyt

-
-

s

. #
I
el
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1 | questions Larry has been addressiag are clearly going to be

2! answered when anéd if the SSMRP program is completed. Whether

o 3,; 5 percent or 7 percent makes any difference is one of the
4{ gquestions in the SSMRP program.
s DR. OKRENT: I don't know if he will answer it, then.
.
6! DR. SIESS: I am not sure it is NRC's job to decicde

7| which it is. It is NRC's job to £ind out what is important

8| and either tell the applicant to assume a conservative valu

10 | value.

t 9| or provide the information to justify a less ccnservative

|

|

( There are millions and millions of dollars of seismic
|

F

| 12| research going on in thé country right now, and NRC can't hope
E ( 13}l 0 de all of it.
|
| ‘4; ‘DR. SHAO: I know.
15 MR. BAGCHI: Excuse me. Let me introduce myself.

16| My name is Bagchi. I am in the structural engineering, the
17l{ branch chief.

18 I would like to address one of the guesticns that

19 | Dr. Bender raised, and that is, why should the regulatory
20 | gtaff address scme of these issues, why not the licensee.

21 The systematic evaluation program is cne exampla where the

22 licensees have been very slow to come up with any kind of

23| informati That is primarily because these people have a

(9]
o |

24| license and the owners have the -- the prcof is on the staff.
Ace-Feceral Reporters, Inc. |

25 ' wWe have tc make the analvsis. We have to make a determination

R —— pr— e e e e e S S
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as to why this is unsafe or needs some modification.

I think that isvhy the staff needs to look at it
much more closely than fcr a new plant,

DR. OKRENT: Excuse me. I have to offer a ccmment
in this area. It is now about 13 years that the ACRS recom-
mended that the staff initiate a systematic review plan, and
you are now starting to do it. It doesn't have tc be dcne the
way it is being done.

The Commission, for example, could pass a regulaticn
which required that every ten years the applicant reviewed his | -
plant and came in with justification for why it was acceptable
that the plant run another ten years, and the cnus wculd then

.
be on the applicant to show that whatever the condition was,
the decradation and so forth, whatever the new knowledge was,
that the plant was adequate in this regard.

DR. SIESS: They don't have to make a regulaticn.
All they have tc do is issue a show cause order, whica they
did, and shut down the plants until they show cause. The

Commission has the tool. The Commissicn has used it.

And with another ten years of research, particularly

L]

on SSMBP, the staff might be in a positicn to loeck at plant
like those that they issued the show cause order on, where
they found a, gquote, "mistake,” gucte, in a computer ccde an
decide whether it is substantive or not and whether the plant

needs to be shut down. They have got the mechanism right ncw,

g

136

(B
( ¢
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They don't have to do research to know whether there is a

problem.

DR. SHAO: It is a very interesting subject that

Mr. Bender raised. Let me make an example. There is a ccmputer

code problem, the recent five-plant shutdown. The NRC dcesn't

have any ccmputer code capability. We don't have a ccde to

check. So we have to come up with some codes to even check

the licensees'.

-
<C

They say theirs is perfect, but we want do some

We cannot check it. We have never had the research

checking.
to come up with the computer code.

Lately we asked Brooknaven to do scme.

MR. BENDER: I am sure Dr. Shewmon is anxious to get

.

along with the substance. What I said was premature. I really?

was just trying tc make the point that this dcesn't represent
a reason for deoing research, because most of it describes

engineering mistakes. There probably are some gocd reasons for

doing research, and why don't you tell us abcut the research

and then we will make our own judgments about it.

DR. SEAOQ:

2

DR. SEHEWMO

SHAC: guestions?

DR. SHEWMON: I weculd like

more detail the discussion ¢f£ budget on this

had, but that perhaps can be done



R N N RIS

wy

10

11 |
17 |
(‘, 13 |
14
15
16
17
18

19

21

22

23

24
Apee.wceral Reporters, (nC.

25 |

s e e e ———— -y e . p— T——

14

DR. SHAO: That will be covered by each branch.

DR. SHEWMON: Fine, thank you.

DR. SHAC: Thank you.

MR. RICHARDSON: Good merning. I am Jim Richardson,
Chief of the Mechanical Engineering Research Branch.

I would like to go over briefly what I will talk
about.

(Slide.)

I would like to present to you cur cverall budget.
We have the mechanical engineering research brcken into three
principal areas, which are entitled aynamic analysis program,
mechanical compcnents program and codes and standards program.

what I would like to do is present each of those
programs and the nrojects that make up those programs and give
you a very brief overview of the budget, the cbjectives of the
program and what we feel is the need for the program.

In the hard copies that are being handed out to you,
there are a great deal many more slides than what I am going
to show today. Some of them will serve as bacikup in case you

do have - questions, and might be supplemental information for

you to look at either today or later.

O
n

After I have presented the budget the projects
and their needs, at the end of my presentation I would like to

present tc you what I feel are the priorities that we have

established for these preograms.
y b~

e Rl B G B e B SR R e e B e e e e S
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(Slide.)
The mechanical research budget for '7%, the current

yeer, is $1.6 millicn, broken up in the three areas as shown.

In FY '80, we are budgeted for $3.8 millicn; and in FY ‘81 we 1

have requested a budget level of $7.4 million,

I would note that the $7.4 million and the $3.8 million
include a suppleme. tal budget reguest as a result cf Three
Mile Island and the five-plant shutdewn, and we will discuss
those as we go along.

(Slide.)

The three areas again, principal areas the Mechanical
Engineering Branch budget is broken into are: the dynamic
analysis. area, mechanical components, codes and standards.

-(Slide.)

I will take each ¢f those individually. The first
area we will lcok at is the area of dynamic analysis. It is
made up of six projects: the SSMRP, which we will not discuss
in detail today; the PARET program; lcad combinations; our
involvement with the HDR reactor in Germany:; and ncn-linear

systems mcdeling.

ot
6]
G
(*h
(Te}
1]
it

In this area, our 1979 budget, our curren
is about $1.3 million, moest of which is taken up with th
SSMRP. And in FY "80 we are going to $2.1 million, and again,

the majority of that money is the SSMRP. And finally, in

(13
or
.4
o
<
17
[
O
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W
(P8)
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)
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FY '8l1, we are raguesting a budg
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which $2 million is SSMRP.

The next biggest item would be lcad combinations, at
$500,000. And the other programs are $200,000 and $300,000.

(§licde.)

I will just put a slide up very briefly on the SSMRP.
We are planning to brief the ACRS Subcommittee some time in
the September time frame, and where we will give ycu a detailed
presentaticn of what is happening on that progran.

DR. OKRENT: Why don't you skip the discussion of the
SSMRP, just omit it.

MR. RICHARDSON: Fine.

(Slide.)

I would like to discuss the PARET program. PARET
is an acronym for parameter analysis technique. We are
operating on a budget of $165,000 this year, and over the
next twc years we would likc to spend something on the order
of $400,000. This is an ongoing program involving
Lawrence Livermore as a prime contractor, with three subcon-
tractors, including Agbabian, Anco and Structural Measurement
Systems. ’ .

The objectives of this program are tc determine by
cesting -- we can determine modal shapes, modal damping and
modal frequencies of operating reactors. We feel by develcp-
ment of this program, which is basically a systems identifica-

ticn cocde, that we will be akle to go into coperating reactors

P

i e e e
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and, by controlling the input by an impulse 12ad or a sirple
shaker test, we can verify the analysis assumpticns that were
made on systems.

For instance, I can go intoc an operating plant,
mount a couple of transducers and hit it with an impulse load,
and very quickly, in a matter of a few minutes, determine
mode shapes, frequencies, and compare them with the analysis
that was made, and it would give me a very quick indication as
to the as-built condition of the plant versus its design.

I can alsc -- we are exploring using PARET for
damage assessment. We might be able to detect damage if we
had gotten a baseline siqnature of a structure, and after an
acciden: come back in and lock at the mocde, shapes, frequencies

and damping values after an accident, and determine if the

structure has sustained any damace.

DR. OKRENT: What would be different here with regard

to the behavior characteristics of the reactor before an

3]

earthquake from the existing methodolcgies? There are people
who go around nd shake reactors and measure modal frequencies
or something, and I guess damping at very low values. I don't
know what that means.

What would be different about this?

MR. RLCHARDSON: Well, we have nct develcped as such
a systems identification technique. That has already existed.

It is the application of this to nuclear power plants.

504 141
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sur tasks is to develop a testing technigue in nuclear power

plants. That is our principal thrust of this program this
year.
DR. OKRENT: It seems to me that there exist methods --

correct me if I am wrong -- and the prcblem I have had in the
past, I have been unable to get the staff to get the various
licensees to make such measurements.
gested to the licensees and to the staff, wouldn't it be useful
to be able toc go in and see if what the measured freguencies
are what you calculated. I haven't seen the staff reguire
that licensees do this, even.
MR. RICHARDSON: We would hope, as a result cf this
program, that working with the licensing staff, that they
would be convinced that this is a viable method and would
impose this on the applicant.

DR. OKRENT: Are vou telling me there is not a viable
methcd now?

MR. RICHARDSON: There may be a viable method. I
don't think we have explored the applicaticn of that methcd
to nuclear power plants and loocked at things like the threshokd;
how low a damping value can you measure and extrapclate tc
larcer values, what are the testing techaiques you wculd use.

DR, SIESS: Why would you have to convince the

h

licensing staff? Didn't they reguest this research?

MR, RICHARDSCN: VYes. I think it is 3

A
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convincing them we have gotten results that they can use.

DR. SIESS: In their request for research, did they
indicate what their cbiectives were, sc that you would know
when you reached them?

MR. RICHARDSCN: The objectives are to develop a
testing technigue to use a systems identificat ccde, and to
exg’lore using this systems identification ccde in verifying
analytical technigues. We feel we will meet those cbjectives
and we will transmit those tc the licensing staff. They are
working with us in monitoring the contract, and we are in
frequent commnunication with them. So when the program is
complete, we would hope that they wculd be in agreement with
the results and be able to employ them.

.DR. SIESS: When you say "wvalidate analytical
technigques," I assume that means elastic analysis?

MR. RICHARDSON: For this part of the prcogram, yes.
We have not gone into the inelastic.

DR. SIESS: It would be nice if we could be sur
that plants would never go in the inelastic range.

MR. RICHARDSON: When I say "verify analytical

technigques,” I guess I primarily mean verify that the as-puilt

condition is as it was assumed in the analysis: Are the

1

supports in the correct position? Have I assumed the correct

DR. SIESS: You den't need a com

i &

|
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verify the as-built ccndition.

checking it.

preclude walking through it.

sure.

you think a computer

about == it may tell

MR. RICHARDSON:

DR.

SIESS:

3t i3 a doukble check to make

20 .

You do that by going cut and

Yes, and this might be a way to

I think you are ten miles cff base if

program is gcing to tell you anything

you something about the as-built response

as compared tc the assumed raesponse for the particular input

you put inte it, for the elastic conditions.

But I don't

think that is going to get you very far to be sure that the

nuclear plant is safe under an eartihquake.

or differ-from pre-service inspection, where you are supposed

DR.

ZUDANS:

How would this supplement, complement

to shake all of the systems and check them already?

MR. RICHARDSON: I den't believe in pre-service

inspection you do shake all ¢f the systems.

MR.

BOSNAK:

Dr. Shewmon,

if

I can make a comment.

On Diablo Canyon, the applicant did do some of these measure-

ments. They went in with shakers and measured the mcde shapes

and actual frequencies

felt were critical, to

there were problems.

technigue.

of several of the components that they

check the analysis.

But they didé it with an

-

And they digd find

existing

e e
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MR, BOSNAK: That's correct.

DR. OKRENT: And San Onofre 1 was shaken belfore.

I am tryins .o understand wnhat you are trying to
develop &« on't go away, Bob.

MR. BENDER: Could I try this -- this kind of obser-

vation, toc see if this is an interpretation cof what you are

— A

saying? If you develop a computer code that can analyze the
stresses in the system and you can do a certain number cf
measurements using shakers in the plant and measure some
deformations or stresses or strains, whatever it is you want
to measure, and can compare them with the computer computation,
the computer might be able to geed back to you that if this
is the stress you are reading, ;omethinq must be wrong. It
may be able tc interpret. ‘ :
But the problem is that there is a support in the
wrong place =-- it would have to be a pretty smart computer.
But I gather that is the argument you are trying to make.
MR. RICHARDSQN: Yes. With the systems identifica-
tion technigue, I am basically measuring freguencies, mocde
shapes and damping. And I have predicted those in the design,
and they should match fairly well with my measured values.
And if they do not match, I kncw that I have mislocated a
support, my support stiffnesses may be wrong, or there is

something I have to axplore.

s |

MR. BENDER: There isn't anythi

il
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it. We can do it now without the computer ccde, But the
computer may be able to do it faster, and it may be able to
do it with more precision than we can do it now.

MR. RICHARDSCON: What we feel our missicn is is to
provide the licensing staff with a simplified technigue that
they can use to either perform the tests themselves or use the
program tn monitor tests performed by the applicant.

DR. ZUDANS: What is this computer program supposed
to do? :

MR. RICHARDSCN: It will predict, from the cutput
response due to a measured impulse -- it will predict and
measure the frequencies, the mode shapes and damping of a
structural system such as a piping system. | !

*DR. ZUDANS: It is really a data processing system. | |
You would ccllect the data, process the data and derive from
your impulse loadings the different locations of what the
system functions are.

MR. RICHARDSON: Commeonly known as systems identifi-
cation.

DR. ZUDANS: This has nothing to do with the
analysis,

DR. SHEWMOMN: I am confused as to what we are
talking about. Are we talking about a ccmputer ccde you want
to develop or a widget vou gc hang on systems, or can let

scmeocne go out, hang on a system and chec!



2| program,

MR.
and,
DR.

MR.

RICHARDSON:

The PARET program is, cne, a computer

two, a test procedure.

SHEWMON: The widgets you can buy off the shelf?

RICHARDSCN:

The widgets you can buy,

e-2 §'| accelerometers, strain gauges, transducers.
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ms<c | correlations betwesn damage and --

t 2 DR. SHAOs | would not depesnd on thls program t3
i 3 say whether ycu shut down or start ug, sut [ think froem this
| - 4 indicaticn at least you hava to do somes detailed
i 3 inspection. [t tells you that. From this computer 2utput,
i 5 [ don’t think [ would depend sn this.
’ 7 DR. SHEAMONS [ am sure no one will., Let’s 3¢
i 3 on. We will ce back to this oefore w2 are cone.
” MR. RICHARDSON: The naxt project is 'cad
j 10 combination.
E 11 (Slicde.)
s 12 Ne are requesting a budget in FY “8] of one half
t 13 million dellars, and we are budgeting in FY 480 at
~ 14 5306.000. This is another program we have at Lawrence

'(: 15 Livermore. It is presently i(dentified as 2 part of the

15 SSMRP, but it also has additional benefits from an S3MRP.

17 That i{s why we fdentified {t 35 a sa2parats preoject.
L
- i 2 Ne have Science Applications, Inc., invelved with
19 the program as a subcontractor and Jonn Stevenscn as 2
; 20 consultant. We will probably be getting a faw other =—
' 21 MR. BENDERt What (s the product of this zoing to
f 22 oe?
L
' 23 MR. RICHARDSON: [ will g3et to that. The
3 24 objectives of this program ars to assaess the contribution t>
1
E 25 safety and costs incurred due to the raguirsment $o design
E
|
|
)
|
N
F :r‘ﬂ } X
|
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for sinultaneous large LOCA and earthguaikes.
(Slide,)

Currently, the rejuiaticn states that for ti

-
o

e

primary system that you must add the loads from a lar LOCA

W)
w

along with the S5, and for some operating plants this has
produced a real hardiship in th2 resulting asymmetric blow

down load on the reactor supports. We ars taking 2 look 2t

that criteria.

Is it necessary to add :..e LOCA and the 33 locads,
as a first part of this project. AWNe think that this
criteria may be imposing an ultra-stiff design that may not
be necessary in the reactor support system and. the primary
s/stem. And this program might result {n revised design
criteria,

OR. SHEWNMONS The argument would be basically on
the basis.of probabilities?

¥R. RICHARDSONS

Yes., Thers are tnree tas<s to

this program. The first task is we are looking 3t the cost
benefits of =— {f this regulation wer2 modified, would it
result in a substantial savings in the dasign? W2 suspect
that, yes, it would. We are not spending very much money to
deo that.

The principal task is involved in locking at the
probepility of an esarthquake causing a LOCA. We feel that

if we can show that that probability is small esnough that

s L — TS
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| m3¢c | it would be reasonaole to decouple the LOCA from the SSI.
ﬁ " 2 Ne are taking this from a grooaslistisz poin® of viaw. de
l 3 are looking at the most prodasle crack distrizution == the
’ 4 procadbility of having a certaln sizs srack, tne probability
i 5 of detecting that ¢rack, and the probability of that crack
| 5 growing, and from that, make a detarminaticn from the load
! 7 distrioution a8s to what the prodability is of 2n e3rshguake
.
E 3 causing 3 large LOCA in the primary system.
| 3 Another task that {5 ralatasd to this i{s that ==
| 19 that {s what you mijght classify as comibination of events.
| 11 Ne are also looking at, once you have given that avents
; 12 occur simultaneously, how Jdo you combine their resconses?
| 13 ' So we are also looking at tne proper way to
E 14 combine responses. '
(  ; 15 OR. SHEWMON: You have SAI’s opinion writtan (o
E 16 you two different times when they wers paid for by user
: 17 groups who sent it In and lNoonan wasn’t convinced opuy {t for
L 13 reasons [ can’t rapreoduce now.
f
! 19 MR. RICHARDSON® Primerily Secause of the datsa
; 29 base.
| 21 DR. SHEAMON: Do you think you will zet anvthing
22 different, or how would this oce different from what you havs

J
|
{ 23 already?
|

24 MR. RICHARDSON: The differ

i1
2
O
Ww
o
[}
z
o
x
b
' -
' -
oy
W

25 developing a data base which was not ther2 in the susmittals

T ————— - — N —— - P — o i an - P T— ——— Py r— PR LSS T e e e S o,
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| m3c | by the appiicant — a materials dJata opase.
‘ 2 OR. SHEAMINs Are you doing anything wita tha
! 3 Metal and daterials Croup?
} B DR. SHAO$ The mair problem {s there is not 2nousgh
I

data on toughness. ‘ithere was not enough mat rial toughness

5

| -] data. We have a separate progran on material toughness.
7 Pedro is working on it, and thers2 i(sn’t time for the
3

material toughness input into this program.

J 8y the way, there will o2 a detailed praszsntation

% 10 of .thiS researcnh groc-am {n the aftaracen.

| 1 MR. BENDER: [ expect to 12ar mors 200ut %nis

| 12 today, but [ wanted to ask on2 thinj adout your prodaoslistic

f 13 aporeach.

i 14 You are going to determine whether prosablisticly

f (:A . 15 it is appropriate to combine the loads or not, and that’s

‘ 16 fine. Are you going to determine provablisticly whether you
3 4 can make the2 combinaticn in a rational way and e sure the

% 13 result is usable?

| 19 MR, RICHARDSONS® [ would certainly hope so.

? 20 MR. BENDER: How? That Jdoesn’t show up in the

F 21 program as such as 2 part of the effort, and my impression

O
J
[
ol |
O
=
47
(&%
or
=
w
or
(8]
s
ot
pa
b
L
W
<
.
O
w
n

22 from the WNASH=1400 study, whi

23 which weres designed for selsmic loading, something liks 2C
24 percent were dJdesigned erronecusly. From the recent
1 25 experiances we have had with plants up to now that snowaed

B R T W B e e
-

P rp—
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; mge | a large par:t of the glant {s designed arronecusly, you would
i v 2 have to assume that there are yoing ts te lots of mistakes
‘ 3 in any seismic dasign. [ wonder how you are going to deal
, 4 with that aspect of it, if you hava reachsd the conclusion
| 5 that you must design and desizn two loacs.
| 5 4R . RICHARDSON: juess you are asking the
i 7 question of construction errors.
| 3 MR. BEN[ 2Rt Design arrors, loading errors, 2and
| J assumptions about the gropertiss of materials that you nave
| 1 no way of confirming.
f I MR. RICHARDSONs WNe have as 2 task within %the

12 SSMRP a task to try to gst a handle on coanstruction arrors

13 and how to handle them.

| 14 MR. BENDER: [ am not arguing with the

S
i

availaoility of a task. [ am addressing the question of ti

-

16 ability to perform the task. [ wonder if the little bit ¢
; 17 effort you have assigned to this thing will give ycu any
' 18 information that i{s useful.
Iy MR. RICHARDSONS I think for the little oit of
22 money we do have, we do feel that this (s a3 modest sffort
i 21 that we might be able to get 3 handle on the bounding
| 22 values - how large an uncertainty can we gut on
23 construction errors, design errors, guality assurancs.
| 24 We would hope to zet som2 bounding valuss zn the
3 uncertainties assoclatad with those parameters. [t nay
cop 153
JU
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Luisn out that they ars very large.

M2, BENDEIs The only criticism that was valid
apout the NASH=-1420 study was that the sounding valuss wers
not well founded. I think that {s going to be the result of
this.

DR. SHEWMONt Can we postpon2 until this
afternoon, extent will we get into that this afterncen?

DR. ZUDANSs [ assuma that you are fully familiar
with what GE and destinghouse submitted in this area.

MR. RICHARDSON?

DR. ZUDANS:

Yeas.

And tha SAl z2lso. The way [ rememper
the studies they made, thes problem was condition — stress
conditions of particular components. [t was a skeleton type

And 3lso the real conclusion is not to assume

combination of responses, but to think about much broader

of model.

concepts,:

How do you combine the inputs? How do you
interface the inputs? You have to look for margins. You
can’t end with elastic analysis. And the only way you can
combine responses i{s inelastically.

I don’t know what you zan do other than maybe
cetter analyze submittals by thase two companies that have
already proposed some loads of comoinations of responses.

moinin

[s there any lock at the major prodblems of ¢

O
€
ot
w

13
T
ot
3
v

inputs with the undarstanding that you want %o
¥
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margins, and for that, you cannot use elastic analysis.

MR. O4BRIEN: [ think we should know that the way
we surpass oresent analysis is that we do have nonlinear
fracture mechanics involved here. We do have a statistical
distribution on floor sizes. e are assessing the inputs of
in=Service Inspection and late raid detection on the
probapility of a joint LOCA and SSE.

de are loocking at {ndirect methods of seismically
inducing LOCA, something which notody has done so far. So [
think == these are the criticisms or some of the criticisms
that Vince Noonan did have and i{s the basis for the present
studY. He did not accept it for certain reasons. He tolds
us what those reasons were, and now we are performing 2 new
stydy to satisfy his concernsz

DR. ZUDANS: You ares looking at just a partial )
plece of the bigger problem — load combinations - or maybe
this is the details of the program,

MR. OYBRIZNt | am joing to speak apout a nalf
hour this aftarncon.

MR. ETHERINGTON: So far [ haven’t seen any basis
for a susplamentary budget as a result of Three Mile.

MR. RICHARDSUON: We didn’t asx for any
supplementary budget in this areas.

M. ETHERINGTON® You will develop that as you g0

along, will you?
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m3c | YR. RICHARDSON: Yes.
2 DR. OKRENT: Three short zoints, dhecn yo. zre
3 doing your data study, I think [ would like to see what

B people get when they scrt of 30 year oy year. I[n otner

i

words, what conclusions would they have drawn with the data

5 at the end of 1977, the data at the 2nd of 473, at the end

7 of 2792 Are thers changes as a result of this —— markesd

3 changes? [ have in mind a bij perturbation at Juane Arnold,
2 which had it not occurred, it might have left things lookin3
13 very differently.

1 That is one thing [ think == and the point that

12 Mr. Bender mentioned about design errors. He mentioned {t
13 in a different way == construction errors. But how that

14 gets into your evaluation, 1; it is not there, as far as [

( y 13 am concernsd, the evaluation is rather academic.

15 - The second thing is you mentioned the primary

17 systam, but 2 moment ago, w2 neard that in PNRs you are

13 having gquits a bit of cracking in the secondary systems.

|3 And You may need, as part <¢f this, to think about whether,

0 what 1s known 2tout sa2condary systam pehavicr in earthgquakes
21 and what i{s being done in the licensing process, match, and

22 maybe you should talk to the licensing people and see what

23 i{s teing done in this regard to ses what is assumed.
24 The third point == it is my impression that thers
23 are somae racent experiments in Jagan where they flex pioe

s o dANtad 1t
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mgc 1 like in an esarthgquake, and they found whether or not %he
v 2 piping was pressurized had a rather consideraple effect on

3 the piping cehavior. In fact, when it was pressurizad, tney
* got rusture in relatively faw cvcles.
S I don’t mean a guillotine rupture but rupture of
é the 2ipe where you would not have praedicted it, let’s say,
7 or would not have seen it unpressurized. So let me just
3 nention those things.
2 4R. RICHARDSON: Thank vyou.
13 OR. SHENMONS Can we 32 on now?
1! (Slide.)
12 'MR. RICHARDSON: The next errors are involvement
13 with the HDR. The HDR i{s a decommissioned reactor in West
14 Cermany that saw a few years service and then was shut

# 13 down. The Cermans have embarked cn a rather axtensive
15 rasearch program using this rsactor to look at some thermal
17 hYdrolic behavior and alsc structural behavior involving ths
13 Use of explosives, snap-back tasts, and shaker tests of the
17 reactor HSullding and the components inside the reactor.
20 You might note, of course, that we don’t have any
21 full scale test facilitles in the United States, and this is
22 rare — we though a rare opportunity to. become involved in
23 some rather significant tests going on in Germany.
24 As a result of ocur contacts with the Nest Germans,
25 they have asked us to, {ndeed, become involved in the

T R R RN

P
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mgc | program to the point of making some pre-test predicitions
| i 2 with some tests that are involved --= that will be conducted
3 this fall.
| B There will De some moder2tely high explosive tasts
J o this fall that should produce a few tenths of a C response
E & at the reactor bullding. We will be making a scil structure
i 7 interaction analysis of bullding response prediction and
f 3 taking 2 look at the feedwater pipe to make some pre-test
i 7 predictions. We will alsc have thes opportunity to look at
t 13 the behavior of some of our predictive codes, some of our
| . 11 soil structure interaction cods:s, and bdbuilding response
| d" 12 codes, and piping codes.
i 13 This particular budjet in my branch has to do with
| 14 the response pradiction of th: BAR == of the feegwatar

15 system at the HDR facility. This will be an ongoing program

15 lasting over many years, and we 2are spending abou $72,000
; 17 this year and next ysar, and we are requesting an increase
| 18 in 28] to about 300X to become much more involved in the HDR
| 19 crogram.
; 20
| 2i
| 22
| 23

24
{ 25
|
|
|
l
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(5lide.)

Ne think the need for this is cased on 3 rara

opportunity to oecome involved in full=scale testing. The
HOR does have non=linear supports and {t Zives us 2an
ocportunity to verify some of our existing ccdes.

DR. SHEAMON: Does non=linear support mean snubcer?

MR. RICHARDSON: No, Hon=linear spring type
hangers.

CR. SHEAMON: All rizat.

MR, RICHARDSON: They ZJo have snubbars, [ selisve,
also.

(3lide.)
Going along with this, we falt that there is a need

to have some representation at the HDR sita., And 350 we havs

issued a request for proposal to represent us at the HDR
facility during the test period.

This RFP is currently on the street and we should
receive proposals within a week or so.

We feel that this will provide us with on-site
evaluation. They will be able to 3ive us an assessmant of
the test results very quickly and recommend further
the Lawrancs

involvament. The contractor would visit

W
b
‘i

us in Wast Germany during this test time and sorve as ayes

roA
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gars for us.

MR. BENDER: Anat are the JSarmans cutting {1to the
srogram?

MR, RICHARDSONT Apcout 35 million. [t {s acout 3
$5 million program, exclusive, of course, of the cost of the
facility.

(Slide.)

Our next program 1s antitled "lon=linear Systems
Modelling." This, again, is an onguing program at tne
University of California under Professor Masri. de ars
currently spending 5135,000 this year and are tudgeted for
about $150,000 {n FY 480, and. are requesting 2 budget of
about $200,000 in FY “81.

This is a program that will provide analytical and
experimental *studies of dynamic responses of nuclear glant
mechanical equipment to determine the effects of non-linear
system modelling of the ability to predict structural
responss.

This is a study carried on by Professor Masri that
will provicde us some methodolsgy for giving us counding
values for responses for licensing staff in the form of
design curves, that when an applicant comes in with 2 pump
or a valve under seismic conditions, ths staff would oe adls
to look at their respons2s and determine whether theyv are

valid or not.
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DR, ZUDANS: Ahat {s non=-linsar about this?

MR. RICHARDS(ON: Botn jecmetric non-linearities and
material non=linearities.

OR. ZUDANS: Nhat would you {in this assessment use
for loading?

MR. RICHARDSONs Seismic loading, primarily.
! think in looking at first principles, I think once

the technigue is Jdeveloped, you can use any Jdynamic indut.

-

[t doesn’t have to De seismic — any time, history, resgonse
spectra input,

DR. SHEWMON: [s this a finits element code, a set of
equations, or what?

MR. RICHARDSON: Parts of {t are finite slsment. 3ut

it is primarily a sat of equations
program that will predict resoonse

. DR, ZUDANSs What does it

in the form of a computer
values,

differ with or what will it

17 differ with from codes such 3s DINA, WARK, ANS2, which have

18 all of these capacilities?
; 13 MR, RICHARDSONs Simpler, a quicker 2nalysis and
! 20 although we will provide to the staff the code, we don”’t
i 21 envision that that in itself will be the useful product. Tne
I 22 useful product would be things like design curves which we
23 have developed and some bounding values on things like scaling.
| 24 They would 30 out and test a particular pump or valve, How
| 23 far can [ scale that to larger valves and still consider it %o
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oe valid.

DR« ZUDANS!: do not disagree with yosur scijective,
[ think the objective 1s clear, but [ have a pretiy grave
doubt that you can achisve the cojective Dy thlils or any other
methoed.

M3, RICHARDSONS Ne have had a falr <dagree of success
on some very simple models.

OR. ZUDAN3: What do you call success? Non-=linear
peam? That is not 3 success. That (s wnhat you discussad
last time,

MR. RICHARDSON: No. We have gone now to testing
some valves, small 4-inch valves, and have mads scma
predictions of those small valves gquits successfully.

DR. SHEAMON: WNhat does a prediction mean?

MR. RICHARDSONS ‘A predicticon is given an input, a
theoreti<al i{nput, what ars the responses o2f key eslements
within the comgonent?

And then we go out on 2 shaker taple anc varify.

DR+ SHEAMON® Does tnat mean that {t s plastically

_deformed, or how nuch does it elastically deform?

MR. RICHARDSON: Cenerally, (%t is elastic cdeformation
put non=linear, such 3as gaps.

MR, BENDER? [ guess that I am more confusad than aver
about this business. [ was trying to envision what kingd of

valves ysu could test on a shaker taple and what kind of
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deformations you could confirm as baing (nelastic. .y littls
pit of knowledge of valve desizn suggasts that very little o
it is desigzned on an inelastic basis.

MR. RICHARDSON: [ don’t think any is cesigned on 2an
inelastic basis.

MR. BENDER? What is a ncn=linear system modelling
supposed to co? [t deals with inelastic behavior.

MR. RICHARDSON: [=elastic material bshavior, but
more important, gesometric¢ non-linearities like Japs across
valve stems and motor cperators.

Ahat we are attempting to do is to provide the
staff and the (Office of Standards some handle on daveloping
gqualification criteria,

How do you qualify pumps and valves for salismic
environment?

- MR. BENDER: Are you saying how to predict how a
pendulum moves as a function of ==

MR. RICHARDSONS® That {5 =

MR. BENDER2 That is accut all [ can see you are
trying to do.

MR, RICHARDSON: Ther2 is a simple pendulum movement
involved, but thers are also many other structures involvsed
with it. So it {5 not Just a simple gendulum,

DR. OKRENT® What is inadsquate, in your czinicn,

about the current method of gualification?
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MR. RICHARDSONSG [ don’t think there (s & goecd

correlation between test and analysis. WNe currently sllow
a combination of test and analysis of pumps and valves, and

I don’t think that thers (s a 3904 correlatiocn betwe

W
- |

the
analysis and ths tests.

[ think the tests may 2e too simplistic in Just
doing synocoidal sweeps and finding resonances.

DR. OKRENT: Could you make the same statemant about
the qualification of electronic sguipment?

MR. RICHARDSONSs [ would and [ will. We have another
program that addresses that.

DR. ZUDANS: Then tha2 ocojective of the ncn=linear

would not be a continual type of analysis, but more compconents

,cpupled in non=linear fashion.

So it is different than a continuum code than {t
would be,- in your opinion, worthy ob jectives as set up now,
acle, in fact, to predict tests.

Let’s say you run 2 wild test. You input certain

responsSe spectra, some random tyoe of axcitatien. Would i

r
(8]
w

able to proceed in the calculaticn with that input?

MR. RICHARDSONS Yes, 3ut [ think the cbjective and
the ne2ed i{s to make an assessment of the gualificatizsn
criteria of pumps and valves,

MR. ANDERSON: [ am chief of structures and

components standards branch. ANe have bean working w#ith the

. ——

S

Pa—T
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gsn ] ASME for ssveral yaars in trying t3 davelop a standard for
4 2 qualifization of valves.
3 ne of the problams in that stancdard (s how mueh
R §ca. ng can be Jdone? [f thay tast l2=inch valve, can they

say, now we don’t have %to tast a l4={ach valve which is

w

5 geometrically similar.
7 Can we jump %o 2 lé&=inch valve, an |8=i1nch valve?
| 3 We don”’% have the capacity to test anything of that size rignt
E now,
i 13 Ne faced the proclem of substantial non-linearities
1 gaps, rattling of comoonents inside of valves. And we had
12 little or no basis %o justify any allowable scaling. And so
13 stardards Initially requested this program to give us sche
4 guidance on where we might draw the line on allowabls scaling
f 15 in qualification tasts.
E i8 *OR. OKRENTs The Japanese, if [ understand correctly,
E 17 have gone to large shaker tables. Have they, A, found
: 13 information on scaling? And 3, have they found (% cheaper
: 13 to bulld a large shaker table tnan to try to do the analysis
29 end scale up? And have they found maybe more Jdefinitive
el maasuraments?
éz 4R. ANDERSON: [ am not talking just acout shaker
237 tables. [n this cass, one qualification test [ witnessad that
24 might be considered a3 reasonably valid taszt consisted of
25 slow’ng 2 million prunds per hour of staanm through 2y 8=inenh

L
[
—
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valve simulating 2 pise break just sayond tnat valve whil
thay shook the valva {n two directions and trisd to close (it
and had the plpling forces axerted on %na valve, dynamic and
static pizing forces. And trisd to close the valve Junder
these conditions.,

[t is not 2 simple shaker table test, and if we
talk 3bout test facilities, [ think ws cught to talk sometimes
ao2ut the capacitias £2 blow huge amounts of steam through
pressurized componants at the same time that we are shaking
them and Sending tham and sperating them.

MR. SENDERs Bill, given that ths tests ars not as
meaningful as you would like, what re2ason i{s thesre to believs
that the analytical modalling azeroach, as described here,
will be any better «ithout a very.large amount of physical
testing to confirm the model?

' MR, ANDER3ONS They are doing some physical testing.
3ut I think, if anything, w2 will come out with a place whers
wa can draw the line and say to the industry, this lesvel of
scaling is not acceptable.

fle may zet a negative result which will be acceptad.

DRe ZUDANS: Will this methodology include
thernohydraulics as a part of tha systam?

¥. RICHARDSON: As an input?

DR. ZUDANSY No, 2s 2 part of the model. The flow

will 2e aifacted by motions in the wall and the wall will

- -

e e e e e
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affsct -~ =0,

D2. ZUDAISe: Then it reorisents raality anyway.

OR. SHENMON:T [f we 2an’t Zo the answer yef, the
suestion is now should we start, not whether we wlil do
everything.

DR, ZUDANS: My feeling is what (s really missing —
and | agraee with you == what (s really missing Is the
capasility %o look at ths systam behavior, where mecnanical
components Inter ¢t with ths hydraulic aspects of the system.

This i{s why the relief valvas pop ooen prematurely,
secause thay are pressurizad travelliny back and forth.

This 1s what {s wissin3g. And 1f you would say that
i{f the non=linear program 15 devaloped as a part of that
ma jor plece, that evantually it will be a systems type of a
look at non-liriear aspects.

*1 would say that (%t {s a beautiful srogram.

MR, ANCEQSON: This is the vary first step we tried
to take, and that (s, can somedody 30ing to a3 shaker tadble
say we have tested 3 12-inch valve on tnis shaker tacls, de
know its dynamic characteristics. de can then predict on
this same gjeometiric scaling what tha characteristics would
be for a ld= or I4=inch valve.

As didn’t feel that we could accept that guite that
readily and this i{s just the first step in trying to start to

draw soma2 conclusions in thiat arsa. de haven’t bagun %o solve
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the i3 sroslanm.
NR. SHEWMNNS Dade?
MR. BZNDER®* On p0int. [ think noobedy disajrees

with your commant, 3{1l., 32ut the droolem that concerns me
apout this whole progran and ~shy [ am so critical of it is
it is a very long-range progran. You are dealirg with it in
oits and pisces and 1t doesn’t seem to havs any and-point
that woiula resally have actual use in the licensing procass
or that would glva anyone Jreat confidsnce that w2 know more
about the system reliability and its rasponse to these
various chenomena than we do today, bacause it {s all based
on exsrcising a computer.

[ have tecome agpallsd with the uselessnass of
computers. They just give you a2 lot of data but not much
analytical result.

. 4R+ RICHARDSON: Gur 1931 p}o;ram in this project is
primarily aimed a2t model verification by test. And that is
why the 2i3 jumd in monay up to $220,230,.

That, of cocurse, is very modest, but it is a stars
into the test verlfication ghass of {t.

M2, BENDERS Ten times s5200,000C won”t tuy you much of

a teSt (n the contaxt in which w#e are talking.

MR. RICHARDSONs [ ajre ‘t {s a start and it is a
long=range sregram, de do n~’ " W tnat we will have
afinitive answers w~ithin y R de are heping that

* oA, $aws sa T
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ast predictions using some of our codes.
Take advantage of things like that.
OR. SHEAMON:

Dade, uid you have a guestion?

DR. MOELLZR: Yes. Jy guestion tied into wnat —— L0
the remarks that ths speaker just mads,

I had undarstood that
Japan this spring, that we were J0ing to have a3 rather
detailad repor: on their shaker table experiments and what
they are l23rning and so fortn.

Do we havs 3 report or was that covered?

DR. SHEAMONS I 2m not surs that was visited. The

w

staff program got cancelled. And the only people that went
from our place was Lawroski and Plesss2t, and they were more
local=criented.

DR. SHAO: The seismic 3roup was suppose

.
r
Q
L)
O
ot
O

Japan i{n Agril. Because of Three Mile Island, the trip was

2 (W

ed
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DR. OKRENT: I made scome negative comments oOn

specific things we heard, andI will make some more. But let me

suggest to this subcommittee that in a sense a role they can

play if they don't like what they are hearing is to try to think

of what would be a better program, because I think there is not

much doubt that there are lots of problems with pipes and valves

and so forth and so on. And certainly, in some other areas of

research programs we are proposing to the staff that they do

sutdies with a different emphasis than they were proposing, and

I thirk it is not unreascnable, if we have all of this talent

around the table, that pecple come up with some positive sug-

gestions as well as negative ones. ,

MR. RICHARDSON: They would be most welcome.

. MR. ETHERINGTON: I would like to ask for clarifica-

tion on the preceding item, the HDR. Literally, hot steam

reactor. Doesn't it have a name? What kind of an animal is

this? Is it a boiling water reactor? 1Is it a nuclear reactcr?

MR, RICHARDSON: It is a decommissioned BWR, located

near Frankfurt, outside of Frankfurt, a few miles. And it was

in operaticn, I believe, and then decommis~

sioned.

context,

ané addi the slementcs
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vaives, disks, and other things, so wvou can in fact analyze the
dynamic system the way it fits in the power plant.

So, mavbe what you are dcing now in this strictly
mechanical aspect is not a loss, just lack of completeness.

DR. SHEWMON: Thank you.

MR. RICHARDSON: Our next major area is mechanical
compcnents, and it is composed of five projects: snubbers,
pump and valve operability, component seismic qualification,
advanced seismic design, advanced seismic restrainers.

We had a very modest effort which started in 1979,
$50,000 in FY '80. We are budgeted for $850,000. And in FY '81,
$1.8 million. ‘

I might point out that part of this FY '80 and '81

bility. We have requested incremental funding of $300,000 of
the $600,000, I believe $300,000 cf it is supplemental. Of the
$900,090, $600,000 is supplemental.

(§licde.)

The first project is snubbers. We are anticipating

-- we have started =-- we are going to start a program this year.

w

we have not got it started yvet --with a budget of about $§530,000,

o

act

e

-
tA&

s will increase to about $150,000 in PY '80 anéd about

- |

$300,000 in FPY '31.

~

We do not have a contractor on beard

the process of selecting the contractor. 8o, I can't comment
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' | any more on that.
|
2 (slide.)
: The cbjectives are to evaluate the existing criteria

4| for use of mechanical and hydraulic snubbers on nuclear piping
§ | system compcnents and to establish some analytical and experi-

4 | mental characterization of snubber and restraint device per-

-

formance which will be used to yield higher plant piping systems

reliability.

From this program, we would anticipate the develop-

105 ment of. technical specifications regarding the gqualification of
"1} snubbers, to update the standard review plan regarding snubbers,
12| so support the regulatory guides on gualification and applica-

4 131! tion and in-service inspection, and develop topical reports in

| .

4 | suppert of proposed regulatory guides.

15 The need we see is that there have been many snubber

18 || failures in the field. We feel that this program will assess
17 | the design and application of snubbers and get a better feel

18 | for how a snubber behaves and what the regulation< should be,

’9i and finally to assess the qualification and inspection require-
20: ments and ccme up with better ones.

2!; DR. SIESS: I can't understand a word of what those
22% needs mean. I understand the first ones. There have been many

8

23 | snubber failures. Bu

24 | mgnubber failure" is.
lce . .ersl Reporwrs, inc

ng || z i i . _
-5, MR, RICHARDSOMN: A snubber failure, that is when it

p——

A L i e
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" 1! doesn't perform its job. That could be a lock-up.
2@ DR. SIESS: You mean in a test?
|
35 MR. RICHARDSCN: Either in a test --
4; DR. SIESS: We haven't had an earthguake --
5I MR. RICHARDSON: == Or in normal operations.
C DR. SIESS: You have had failures in normal cpera=-
7? tions?
!
8 | MR. RICHARDSON: Yes. We have had them freeze.
? DR. SIESS: What does the second item mean?
10 MR. RICHARDSON: We feel if we are going to under-

11| stand snubbers, we have to make an assessment of the design and
12| how they are applied.

: 13 DR. SIESS: What do'you mean by "understand snubbers"?

14 || How they are built?

13 MR. RICHARDSON: How they are built, how they are

16 | used, how they are tested, how they are gqualified.
DR. SIESS: This disturbs me greatly, because th
18

staff has been requiring them and has been approving plants with

20 | I mean with hundreds of snubbers. And you mean they don't

21 | understand why they are asking for snubbers in plants? Or why

|
!
19| snubbers for quite some time. And when I say "with snubbers,”
|
|
|
i
i
22 , applicants are putting them in?
23 4 MR. RICHARDSON: I am sure they understand to the
24| best of their ability right now. We feel that we need addi-
Ace-~egersl Reporters, ‘ne,

25 | tional insights.

-y
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DR, SIESS: I don't understand. I thought I under-
! stocd why snubbers were there: to keep the pipe from moving

during an earthguake and to let it move during temperature

movements.

MR. RICHARDSON: Yes.

DR. SHAO: A lo%t of the problems with =--

snubbers

DR. SIESS: There are a lot of problems with

that are failing in one way or another: failing in a test or,

as you say, failing in service., We haven't had one fail under

an earthguake yet, that I know of.

I understand problems about failure rates, and we

have asked guestions about the conseguences of a snubber failure,

and there was a study made for ﬁs by an applicant: -- not by
research <- on Diablo Canyon.

But I am trying to find out what is the knowledge
that the staff needs to regulate nuclear plants as far as snub-

bers are concerned.

MR. RICHARDSCON: I think the primary

do we really understand and really believe that

tion and inspection tests required for snubbers, are

quate?

DR. SIESS: Are you worried about failure

MR. RICHARDSON: Yes.

DR. SIESS: It seems that

or

orobabilistic assessment branch or
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analysis rather than a mechanical type study.

MR. RICHARDSON: But if we can devise gualification
tests that will reduce that failure rate, we will have achieved
success.

DR. SIESS: Why don't you simply decide what failure
rate you want, specify it, and let the industry devise the tests
to meet your failure rate?

MR. ANDERSON: Could I speak to this, Jim?

MR. RICHARDSCN: Yes.

DR. SIESS: Anybody who can answer it.

MR. ANDERSON: This snubber research was reguested
by Standards, again.' We are faced'with -

DR. SIESS: Are you speaking for Standards now?

* MR. ANDERSON: I am speaking as a person who helped

rite the research reguest.

DR. SIESS: From Standards?

MR. ANDERSCN: From Standards.

Qur concern was: We are trving to write a regulatory
guide on snubber gqualification. We anticipate writing another

regulatory guide on design assumptions to be used in application

)

of snubbers. And we will be supplementing present tech spec

»

12

requirements, maybe with another reg guide on inspection ©
snubbers.
We £ind several problems: that snubbers are reported

to have faileé because the fluid leaked ocut. That is cne type
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| where they took the snubber off, put it on test,
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of failure that says the snubkber is inoperable. We f£iid others

and t.'e snubber
was specified as having a bleed rate of maybe in the range of

20 to 40 inches per minute or inches per hour, a number like

it is defined as

that. It fel l outside that specification,

having failed.

We find no basis for saying it needed to be anywhe:e

within 20 to 40 in the first place. We don't see where that

comes into the analysis. We don't see in any of the analytical

efforts how this would be defined as a failure. It was outside

the manufacturer's specifications and, therefore, defined as

a failure.

What we feel we nead is an analytical study which
locks in great detail at the nonlinear characteristics of the
snubber and mcdeling as closely as possible those things which

are defined as part of a snubber operation, what is the lock=-up

rate. The lock-up rate is within a given range, is it adequate
or can it be 10 times that range and still be adeguate or must
it be much, much finer.

DR. SIESS: Thcse are very gcod gquestions, but I

thought it was the responsibility of the applicant to state the

design bases and criteria for his

-

plant and to

not the responsibility of the up with design

MR, ANDERSON: We come up with a

design basis.

——

o - s B i
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5 MR. ANDERSON: Possibly something like that. What I

6| am thinking is that we may require that they have a specific

-
{ l 53
|
E 4
| I
i 14 DR. SIESS: You mentioned "design assumptions.”
E 3 | MR. ANDERSON: Assumptions for use in design.
|
E 3 DR. SIESSS: And by "design assumption,” you mean
|
; 4 | something like the Appendix K assumptions for LOCA?
.'
i
; 7| type of model, mechanical or mathematical mcdel, for the snubber ]
| |
L aﬁ in a piping analysis, in order for them to specify the snubber

; ¢!| and specify the gqualification regquirements for that snubber.
10| Anéd then we can alsc go from there to gualification requirements

\ ; . .
; 11| and ¢tc inspection requirements.

‘21 DR. SIESS: Does this cover both hydraulic snubbers
T “ l:é and mechanical snubbers? .
l
% 4 - MR. RICHARDSON: Yes, it does.
i !5' DR. SIEES: Have you had the same problem with both,
Iol or just when you got started?
1 :
| 17i MR. RICHARDSON: Yes. The same types of problems.
; 1ai DR. SIESS: Failures? Same kinds of failures with
| 1ei both?
| 20? MR, RICHARDSON: Both locked up.
: 21& Bill, vou can probably address that better than I can.
L G 22 il DR. SIESS: I haven't seen an LER on a

-

| 23| mechanical snubber failure. I have seen hundrads on aydraulic,
24 ' and I just wondered.

F
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DR. SHAO: There are a few on mechanical snubber
failures list.

MR. ANDERSON: I understand all of -- all c¢f the
mechanical snubbers, or many of the mechanical snubbers, in FFT
are being replaced.

MR. BOSNAK: Yesterday, I think, we mentioned that we
had a technical assistance contract on a snubber sensitivit)
work. This will be completed this fall, and a lot of the ques-
tions that Jr. Siess has raised are going to be answered.

There was a paper publisted just a few weeks ago,
and it was given at the San Francisco Congress on pressure
vessels and piping by our contractor. This was ETEC. And the
kinds of data, thé sensitivity data, that you need for snubber
parameters are what have been developed. A We have been in con-
tact with Research, that they shouldn't reinvent the wheel when
they go into this program.

As I understand this program, this is snubkbers in

tandem.
DR. SHEWMON: Why don't you handle that internally?
Thank you very much.
Harcld, you had a guestion?
MR. ETHERINGTON: Yes.
I would like £o ask about tie criteria for a sug-
plemental regquest. I had assumed that it was to resclve prob-

lems that have been identified in the Three Mile Island accidenvu.
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N 1} Here are some of these items -- in fact, all except the valves
| 2| and g >~haps the pumps seem to be using Three Mile Island as an
By 3‘ excuse.
l
i ‘} MR. RICHARDSON: No. I beg your pardon. The only
I 5; supplemental request we came in on was for pumps and valves, not
i §| for snubbers.
; 7! MR. ETHERINGTON: I see. You have an asterisk at
|
| 8 | the top.
| 4 MR. RICHARDSON: Yes. The only program that is
5 " 0| involved in that is pumps and valves.
i " MR. ETHERINGTON: So, the criterion is to resolve
| ’ 12| specific problems that were identified in Three Mile Island.
; 12 MR. RICHARDSON: Our supplemental. includes Three
{ "i Mile Island and the five-plant shutdown.
: ‘5; MR. ETHERINGTON: Yes. But --
| £ MR. RICHARDSON: It is linked to one of those two
’7i problems.
; 18 | DR. SYEWMON: Mr. Richardson, this is dragging on at

: ‘9; a snail's pace. Not your fault entirely. Could you scope a

20; little bit? You are halfway through this handcut.

| 21 MR. RICHARDSON: What I suggest is that I just

i 22? gquickly flip through and give a word or two on the projects.

i 2 DR. SHEWMCON: I am not sure we will let you, but
24 |l

let's back up., You had a slide there with pump and valve opera-
~cz-~ecaral Revorers, 'nc. |

=y bility, and the rest was seismic. 1Is there yst another

,.,

(s
—
O
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] "scomparable group to that figure right there?
2 (slide.)
1
|
3 i How many more &o vou have, projects, that you are
l
4|l going to try to talk about?
!
5! MR. RICHARDSON: I was quickly going to go through

6| these five projects, and then I huve scme four projects under

7| codes and standards.

3; DR. OKRENT: Let's take pump and valve operability.
? | (Slide.)

‘0‘ MR. RICHARDSON: This is a program that we hope to

| get started in FY '80, and we have budgeted 600K. Part of that

12| is a supplemental request, a good share of it, more: than 300K

'?‘ supplemental. Ahd in FY '81, that would go to 900K.

14 | * (Slide.)
|
'5‘ The objective is to develop acceptance criteria and
"
‘52 methods for qualification, supported by a technical parametric
|
7|l data base of safety-related pump and valve operability problems.
18 | . e a = =
'S | The results would be to predict the reliability cf pumps and
|
19 1

| valves to perform their designed safety functions. We see the

20 | need arising from a need to assess the operability assuranc

-

51 , _ . i
¢/l in extreme environments. There have been pumps and valves fail.
t
77
¢ | There are many existing pumps and valves that are nct gualified
21
e | & s = M < - - - ~
. for currently identified service conditicns. They were guali-
‘54 t
< < -~ i~ s B . - -1
fied under conditions that were thought to exist when the plant
“ce-recers: Reporters, Inc.
=g
- 3 3 ka - » 1} . o~ oy
“ was built. Thcse conditions have subseguently changed.
. c o
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The question arises: How reliable are pumps and

valves in these newly defined extreme environments?

We think we

of qualification tests should we be regquiring, both of old

plants and new plants.

MR. BENDER: Did TMI introduce any new extreme

environments?

MR. RICHARDSON: I believe yes. I believe you

say maybe some new environments for at least pumps.

MR. BENDER: Someday, but not now, it would be

ful to have that explained.

MR. RICHARDSON: I can't today get into it.

MR. BENDER: Socmetime.

need to get a handle on how reliable are these pumps; what sort

could

use=-

*DR. OKRENT: I am interested in knowing why the NRC

should undertake what loocks to me like an expensive program,

because we see $2~1/2 million by '82, and that is not the end

c¢f the program, I have to assume. And it seems to me

so many different kinds of valves that exist, the ones

there

doing may not be the ones on three-cuarters of the plants, or

whataver.

If you have guestions concerning valves,

41

or pumps in existing plants with cregard to whethe

W
£

were built something was inadegquate or yocu learn

W

for example,

vhen they

scmething

now, why is that not handled via the licensing arena? And

you think that they are currently being cgualified i
LOA £
JO I

are

vou are
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there are doubts in this regard, again, why don't the licensing
2| people have the licensee show that things are being done cor-
3 rectly? It is not clear to me why t'ie NRC needs to test some
4} specific valves when it is, in the ’irst place, not going to be,
| s I think, ' possible to test them all. And I don't know why you

end#3 5| need to test any at the moment.

10
11

12|

14|
5

16 |

A Jersl Reporters, nc

R— R— A e T IRRN—~.
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nJc ] M. RICHARDSON: [ don“’t think our job is to

= 2 gualify specific valves, spacific patented pumps and valvas,
3 to cperats in a nuclear plant. Howevar, [ co nalisva we
4 need to o2 in 2 position to ask the riznt questicons, %o
- impose reasonable qualification criteria on the asplicant —
4 to what levels do we demand that they jualify their cumss
i and valves. Wa just feel that our gualification standards
3 right now are not adeguate, and ~e would try to get 2n 2
; generic basis a handls on what are the right gquestions to
13 ask the applilicant and to confirn — to be in 2 positicen to
11 do some confirmatory validation of his claims.
12 ' OR. OKRENT® Are we throug  with that, or at least
13 have 2nough to make our comments?
14 DR. SHENMON: dhat I would like to have ths

r 13 Committes do {s, there is a handout which you ﬁave.wi:h you
15 here. [t-is callad "Extreme Extarnal Phenomena
17 Subcommittee Meetinz." I[f you would look on the last page
13 of it, you will find someplacs s2twaen one and two dozan
19 topics that are in the Mechanical Engineering esearch
23 3ranch. e could b2 here all day at this pace,
21 dMhat I would like to urge is that we look at thosa
ez titles, 2and either Dy way of sudden Iincrease cr acove some
23 leval, plck the ones we ars particularly interested in
24 having talked 2o0ut. WNe ars down %o about the middle of the
25 page, to "Pump and Valve (Oparability." "2enchmark for

!
L 584 135

——-

el o
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915gest per

Plek ysur criteria, but [ would like not t2 hear

every cna of thase, if we can avaid it.
¥

«r

delete the

]

MR. BENDER: Mr. Chairman, [ suggest w

or
b
‘r
o,
2

rest of this Just becauss w2 don’t have time to hear |

any kind of sucstantive way, {f ~e ars goling to cover any

rocagly heard encugh of

4

other gart of the aganca. #e have

y 8

this, aven though [ am guilty of usinj up a2 fair amount of

DR. SHEWMON: Harold, what i{s vour feeling?

Y. ETHERINCTON: Somewhat mixed. [ agra2e with
Mike that we have an awful lot to cover here. (n the other
nand, it is only by hearing some of thése things and asking
gquestions. that we are in a position to hear whether 2
orogram i{s worthwhile or nct. I think we have bitten off a
little mors than we can chew %today.

MR. RICHARDSON: [ have given you 3s &
sucplemental handout that“s, [ believe, a detailed pgroject
descripgtion for each of these programs that are beyonc what
[ have on viewgraghs, and they go into more depth in
describing the individual prejscts, and [ hope that that

might be useful to you.

L

R. SHAO® [ would like to makes 3 generzl
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’ m3c I statement. All of our programs in the struc
|
J
I

2 area are raquastsd mainly in those zarts 2° standards. Soms
Z 3 of the preograms have Deen requested for many years. Hdainly,
| B w2 don’t have any research facility to do this. And also
E 3 you may sea like a pit sercantags change in the Fiscal Year
,

$ 231, mainly because th2 program i{s new.
i 7 And when ycu start on zero, the next change —-
i 3 anything from zero to any number is infinity.
g J 2. RICHARDSONS: Hany tines in our initial
; 12 programs we spend the first yesar scooing and doing some
? i sensitivity —
; 12 JOR. SHAN: [t [s very dffficult for == to see such

13 increases in percentage, and you say, "Nhy such & change in
| 14 parcentage", and it is mainly becaus2 the first year is
!
’ 15 mainly the scoping and the next year we want to do

15 somethings

17 OR. ZUDANS: How does the advanced seismic design
13 differ from SSUIP?
3 13 YR. RICHARCSCN: The advanced seismic desizn is
% 29 looking at new, improved seisaic design concepts =—-
: 2| specifically, seismic isclation and attenuation of seismic
| 22 loads.
l ' 23 1 CR. SHEWMON: Dave, would you ¢ars tc commant on
| 24 the motion?

DR+ OKRENTs Aczording to the agenda that was

ro
(. )
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preparsd, originally we were 395ing to discuss this plus
structural until J1213, [ assume that is still in tne plan.

OR. SHEAMON: No.

DR« QOKXRENTs DNo?

DR. SHEAMMON: [ was trying to compress things
because we are nsutting In the fasedwatzr line crack at 11300
or 11330, and we have some assurance from Shac that this
would only take half an hour — wnich is part of nhis usual
optimism, [ think.

(Laughter.)

DR. OKRENT: Ahat {s the aganda plan?

DR, SHEWMON: [ was hoping we could be done with
this by 10:00, instead of 10230, At this point, if we go on
at the rate we are geing, it w#ill be 2230,

. OR. OKRENT: There is a section on mechanizal and
there is a section on structural, and so far we have only
picked up mechanical. Again, my guestion iss are we 3oing
to 11313 with the mechanical plus structural?

DRe SAENMONSE No. [ would liks to o2 cone with
the mechanical now. [ would lLike to De done with tnhna
structural {n half an hour aftar that. [ am trying to pict
uo Nalf an hour cn this preseantation, and we are losing an
holr.

DR. OKRENTs [In fact, [ would suggest that we give

the mechanical and structural programs, again, until J1isl3

L i —
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mge | and delete other togics from tha extrame axternal nhanonena

| 5 2 arsa,

; 3 DR. SHEAMON® Ho. dszchanical and structural is

: ) i130C. dhy do you sazy (13132

| 2 OR. OKREN[: dell, [ think porimarily because they
8 each hava alot of segarats tasks snown, and [ think in order
7 to commant on them at l23st == dJo you want to have 2 couple
8 ofn minutes discussion on 2azh one? [his was the purposs of

| 7 naving the Subcommittee meating, and [ Juess we Jjoinad with
g8 yours dacause we thoujht you wara intsrested in hearing

11 these topics. And [ think that thera are gquestions coming

12 from mambers of the Metal Components meeting.
13 3ut If we don”’t havs discussions [ thirk it will
14 oe hard, and this {s propgosed to grow into a rather large
4 13 program, and furthermore, tha 3udget Review GCroup dossn’t
15 agree with the rate of growth, for example. And [ think the
17 CRS comment here i3 of some interest,
13 OR. SHEAMONSs | azree with all of those good
| > things. My question was: can we 28 more selective in what
‘ 20 w2 hear?
| 21 OR. OKXKRENT: I am willing to pick out things
22 whers == in fact [ indicated in 3 memo the areas —-- pased on

- -
3 . .
23 my reading of the tasks where [ thought more discussion or
- 24 Justification was warranted. [ did that with regard to ooth
J
23 machanical and structural.
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OR. SHEAMONSG Can we g2t that and talk onlvy agout

ot

the onas you have checkad? [ raally want to be done with

0

and

e

this in

ot

15 ninutes, and then we ¢an g0 on %o structura

chew out of thelr time if vou want to.

OR. OKRENTs Adell, energy aosorving restrainers,

that was one topic that there was some question on, and |

see Siess is not here. rle was wondering why NRC was

o

oropesing to do this. [t sesmad like it was a cevelopment &

kind of thing, so [ can be spacific in that way if you like.
4R. RICHARD3SONt [t is davelopment, Howeaver, we
falt that it has the possioility or repl2cing snubbers, and
wa felt that we would like to get fnvolved in it to :%e
paint of proving or disproving the f2asibility of tha
concept and not getting into the development of a patentabls
device where we would b2 in the awkward position of z2ing
asked to license a device that w2 had developed oursslves.

MR. BENDERt DOE has been sponsoring this thin

€O

two or three years, as [ undsrstand it. What develgcped

(53

a suddenly compelling interast on the part of NRC?

MR. RICHAIDSONt Ths NRC has besn inwvolved in it

in the form of == in an advisory capacity. | have sarved on

m

the Advisory Board for that projsct. DOE came to us2 and

asked us i{f we would enter into joint funding of this
project for the next year. Tnsy have scme funding problems,

and we felt it was an asprogriate place for us to get inte

car 109

Juft
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m3e ! whers at the feasioility stages to look at how feasible this
' - 2 concegt is, #nd can it, indeed, replacs snukoers.
E 3 MR, BENDER: WNRC Joesn’t have any funding
! 4 problems, [ take [t,
| 3 ¥R. RICHARDSON: NRC. Yes.
i 5 MR. 3ENDERS WAhy try to solve DOE’s funding
! 7 problems?
E 3 4R, RICHARDSON: e 3ars not trying to sclve Dle“s
E v funding proolsm. Ades fesel it is a project we snould Se
E 10 involved in — that we need to g2t involved in 2ng assert
? I our views ai..d how we feel the pgrogram ougnt to te run. WNe
i 12 can’t do that by sitting on an advisory panel.
E 13 OR. (OKRENT: Let’s move along. Now, "3denchmark
r
| 14 for Applied Mechanic Computer Codes” is a big item. Could
- 13 you tell us why you think {t is soth important and
18 affective, as you are proposing tc de 1it? i
17 (Slide
13 [ think one or two minutes” worth is gocod here
19 "Senchmark for Agplied Mechanic Computer Codes.”
29 MR. RICHARDSON: We feel that the Commission needs
21 Lo devalop a level of confidence in the structural
22 mechanical computer code arza., WNe propose to Jrovide that
23 confidence oy setting up a seriss of cencnmark standa '
24 problems tc be run with existing codes. #e also propgosaz to
' 25 the staff their own Indegendent ccmputer code checking
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capability == not that we would devaloo orand new conduter

codes, out we would take a2xisting computer codes 2nd

oY

sanchmary them, cdefine their limits, their limitations,
where they can and camnot be ussd, and provide to the starf
modeling techniques so that thay can run incepencent checks
on an audit pasis if they wisn of computer cutputs submitted
to them by the 2pplicant.

DR. OKRENT: DJoes it take 83 millicn do i think

to gat tha appropriate staff capablility with regard to

computar ¢odes and having the staff test them encugh so they
understand how they work and what thair waaiknasses and
strengths are?
iR. RICHARDSON® Yes, Becausa we forssze the conly

way we are gjoing to have confidence in benchmarking is by
experimantal verification.

-DR. 3HAUO: [ would like to say something on this.
(n the computer cade in the structural mechanical area, |
think NAC is ten years behind as far as comparing *he
structura. nechanical area and the thermal hydrolics aresa,
In the thermal hydrolics area thay have bH2en working on the
computer code for the last ten years, and they are still
wolking on 1t. The troutbls {s wnenever p200l2 == NRC ==

checks cdetajled calculations on therma

b

hydrolics, by the

4

time they finish the leoading and

) o

) " : "
ving 1t to the structural

¥

~
2

1

machanizal peod

Vo

@y we are assuming evarytning is right,
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nIT 1 arsa; mayoe we have troublse, W2 fsel the computer c232 IS

’ 2 daficisnt, and we may <do some experiments but would =ry to

| 3 avoid that as much 2s w2 can.

] - OR« OKRENT: You haven’t %old m2 how this monay is

; 3 divided thougn, ocecause [ asked originally, do you nz2ed all

E 5 of this just to get the analytic capasility without an

! 7 experimental program, and the answar -—

; 3 YR« RICHARDSNN: [ would s2ay whan we first sat

| Ed down and laid this budget out, it was about 5C-50 with

! 10 exzerimental versus davalosing.

g il DR. SHAU: Experimental s very exgensive.

: ]2 DR. ZUDANS: [ think, Larry, there is some

: 13 misunderstancing. At least the way [ understood the progran
14 when it was first discussg;. there 3re plenty of experiments

L - 13 in existence where you can aXercise the program you selesct

| s as a, let’s say, 2 program that you engage others in. That
17 {s the only program you really have to check against this,.
13 [ understood the proclem is the fact that most
13 applicants? computer codes in the apgplied mechanics 3arsa are

| 239 proprietary codes. You have to 3accepgt the results —

i 21 numbers in, numbers out. HHow th2 pencnmark, [ would

f 22 understand, Is 2 very important thing to be such that it

|

: 23 would exercise those black boxas in such a8 way that you

. 24 would gain some confidencs as to which numbers you c2n

} 25 celieva, or which ranges of parameters you can delieve those

I ———
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numpers. 1hat means the tests you can pick from nonl inear
dynanics programs, 2r you £an take tasts from nanv, many
other things that vou already have included in these things.
So [ don’t se2 any reason for any esxperimental
work hare, out [ see definite rsasons for csnchmark proolems
in the sense that it will allow the staff to exerciss the
tlack ooxes so that tney galn some confidence as to now
credibcle the numbers that are coming out in terms of the

input parameters.

-
el
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DR. OKRE.[3 | don’t see any reascn for thosa?
poXes to remain as far as the staff (s concarnac bescauss thay
can say that we have %0 s22 what is in ths cods and w2 will
keeo it propriestary.

DR. ZUDANS: Zven if you would disclose the plack
poxes, | don’t kxnow whather it would“cost more money to
learn —

OR. OXRENT: Thers ars two saparate guestions. And
the staff has, in fact == they have tha aoility to raview
it and they think it is important. Tnay should asx to s22
what Is in the codes becausa w2 3re unwilling to accaot a
black oox analysis in an area of my own intsrest, for ex2ampla.

[f bench=mark calculations are worth.doing, how
myuch money does it take to develop the necessary, let’s say,
specifications feor bench=-mark problems.

-The staff is qoin% to ask the various industrial

groups to do them and presuming they will run fhem with their

oWn code,

i 88, Ling O3 IoNeYy =< nNamesiy,
I am trying to see, is this kind of mone: namsl

O

h o

1

$3 million over two years == do you n2ed that mu this
kind of @ program if you do not Jdo your own experiments?
MR. ZUDANSs [f you do not do your own experimants,

[ would say not needed., [ haven’t heard the ors

Y]

xdown, so 1
don’t know.

MR. RICHARDSON: As [ said,

NRE T

e e — — — — _— P ——
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Howavar, we are anticipating %hat we2 would 22
looking at sast expsriments. MNe would o2 pigjv-sacking 2 [t
of ongoing experiments such as the LOFT program, the =DR, and
serhaps thas Japanese 2rograms.

de would hope to do 2 lot of pliggy-sacking.

DR. SHA(O: There are lots of programs we nave to lo2k

w

into. There are many Jdiffarent programs w2 have wor<ad on,

| appreciate that Or. Zudans knows about this.

DR. ZUCANS: I think it is true that you can review
the program in the (inaudible). [t still, in my opinion,
needs to be exercised, th2 inout parameter 50 we can identify
the limitations.

There is no way any mind can go through thise
listings and precisely identify what the program will Jdo under
specific conditicens.

DR. SHEAMON: _et’s shift.

UR. OKRENT: On2 othar new program — assassmant

(]
oy

nuclear power structure system compon2ats, subseguent

severe accidental and environmental evants,
You show 300K, 500K, 920K, from "7 730 to “’82.
(Slide.)
DR, OKRENTe I am curious as to whether you think ysu

can develop something that will really b2 2aple %o asssss %his

——
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DR, SHEAMONS [ want to ask about your ASHZ c3de
assessment axercise. Everybcdy on thes staff, SS5S codes, and

everybody, if they want to, has reorasentativas wnc sit on

these codes.

Can you explain to me -—= you are going to solve
all of the cerrosicn problems that 384 nas, which doeasn’t !
impress me highly, osut 90 2head.

4R. RICHARDSONS 3ut we feel that thare ars ssveral
areas Of the SME codes that ars ~ot adeguately addresssd
currently.

Among those are puckling of shnalves, fatigue of
Class 2 and 3 components, corrosion, and dynamic benavior of
components.

The ASME code i{s ~~imarily a static cocde and the
allowaples are vased con static allowables, [t doesn’t really
address the dynamic environment.

Ne feel that there (s 3 need to go in and lecok at
how the code is handling some of thesa arsas anc word wilth tne
code in coming up with batter raguirements.

DR. SHEAMONt This i{s for travel axpense, to 30 %o
meetings, or what?

MR. RICHARDS(ONZ2 No. ANe would probabdbly nir2 a
Contractor to go in and look at the effects of performing

fatigue analysis on s2condary systems. [s there 2 ns2d? How

N — e e e i e R e e



D T ———

LSRR TETTEEEEETTE N TN

e A ——

e i e e e

5696.07.3
gsh

' SO U N

w

O v W ~N O

1l

13

14

1%
17
13
Iy
20
21
22
23
24
25

e L S S G — P P NN - B — — e a— o e - v — -

74
many instances of fatigue cracks in Class [l systems have
there pesn and what ars the conssaguences?

Is there a need for requiring a fatigue analysls of
Class [I systems?

DR« ZUDANSt Jim, [ know of the difficultles in thes
ASME code tecause of lack of funding and lack of voluntaers
to support such development.

The code normally uses wnhat 2xists {n the literature
or what the industry voluntarilv offers in doing additional
analysis.

Now {f this funding is desijnated for that pgurposs,
[ would wholeheartedly endorse it because, really, the code
lacks the funding. Tney have no way of resolving 3 simplse
question like ouckling of == for internal pressure. For
pressure vassels, thy develop curvas in one range an< when
they g0 into another range where the ouckling starts, nc
industry wants to analyze this ocecausz {t (s a fairly
axpensive dJdeal.

And theres are no tasts that w~ould tell whan these
things hapgpen.

So [ think that this type of suppcrt for cace
groups, if it is intended that way, would be vary walcome,

DR. SHEAMONS Thank you. Ar2 there any othsr
questions, then?

MR. BENCERs Have you discussed thesa 3activities wizn

. T
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2 MR« RICHARDSON: No,
3 MR . SENDER® Do you olan to?
< MR. RICHARDSON: Yas.
5 MR. BENDER: [t seems to me that would be azpropriate. \
) DR, SHAOS [ have discussed with th2 code pacple.
7 They Say 3ection 3 is great. 3ut [ say, how coms it {35 so ¢
3 great tnat there are pipes cracking =1l over the place? i
7 [ think ws should brin; operating experisncs into :

' 12 the code. [ think the code should wake up, too. I[f they
11 are failing, they are cracking. The code is not parforming

, 12 its function,

| 13 MR. BENDER: I am not debating that point.
[ 14 TR. SHAO: We have talkasd to the code peopls, and
! ! 15 they don“’t want to méke any chanjes until we force them.
t 16 DR+ SHEAMONS Most of the 2iping codes come from thz
! 17 environmental effects and the ASIE mecnanical snginsers are
! 18 famous for avoiding that questicn 2s far as they can,
! 19 So you may not be going to the right placs, or you
20 may have toc drag them In. |
21 OR. SHAOS [ think = they don’t worry 2about
22 environmental conditions. I think that has to be considerasd.
23 These are the things that are causing the cracking. :
24 DR. SHEWMONs Thank you very =much. D0 you hava 3
25 list of all of the projects tnat you have in your branch?
|
|
}
cod 199 ‘
|

Ll B e e e
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DR. BACCHI®* Yes, [ nava two %ninss. Aay: a

<)

listing of projects, which is 3 handout, and !

nave 3 sudset

sneat attached tc the very end.

DR. SHAEAMONS any don’t we skip £3 the very end?
DR. BACGCHIs | also nave a handout from a little
presantation,
DR. SHEANMON3

#e have that, Let’s talk about the

areas you would most like ta talk to us agout, Or whers wse
would meost like to hear comments,
this

The saismic safety marjins, is that part of

LLL program?
DR. BAGCHI®* That is part of the LLL program, but
it addresses the structural elaments 3s well as structural

interactions part of the bulldinjy respons2 part.

»

DR. SHEAMONS As far as what geéets put off —

>

*DR. OKRENT: No. That is separate from the SSMRP andg
I think it needs to be stressed ners.

DR. ZUDANS: [ would be interested in hearin, on
contalinment safaty margins, on containment buckling.

DR. SHEWMON: Any other candidates that psoole ars
particularly interested in?

DR. OKRENTs [ think tn2 ductility under {mpact

loads should ce heard to evaluate the concests, the last ons

ORe SHENMONS Can we laave out thas ftechnical
assistance?
~ 0
Lo\

R R R N R I R N,
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DR. OKRENTS Yas, [ think that is sort of ssmathing

DR BAGCHI® You are looking at tris siig2?

(Slide.)

R, OKRENT: Let’s start witn the first one.

DR. BAGCHI®* The first one, sa2ismic safety margins.
Ahat [ have attemptad to do hare is put down some very prisf
descripiions of the objectives and then J0 through %the resesrch
and the needs for this particular project, since that s what |
feel you want %o hear.

The detailed description of each pro ject task is
provided in the other handout.

(Slide.)

This 1s part of the LLL program, mechanical
engineeriﬁq discussion. And this will de heard in ;re%ter
detail later on curing the meeting with ACRS.

DR. OKRENT: Is this part of the sverall fuanding or
is this separate from the current funding?

DR. BAGCHI: The funding leval is sepgarate.

DR. SHAD: This is part of S34RP,

DR. BAGCHI®* This is part of the total S3MRP.

DR. SHAO: Don“’t discuss {t today.

OR. OKRENT: Don“t discuss it If it (s part aof

ot
o i
v

SSMRP.

DR« SHEANMON: WAhy don’t we o ta containmant s3a

ot

o 4
evy

- T

-
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gsn | margins, then.
r 2 DR, SAGCHI® Okay. Unfortunately, thare was too mush

3 on the slide., 3ut this (s safety margins for containmants, ;
4 The cojective Is to develop reliable methods for praiicting |
- ultimate capacities and failure modes of containment builzing, i
o] investigats the behavior unlder comoinad earthauake and |
7 internal pressure. Evaluate effacts of large penetrations an
8 ultimate capacity and leak=-tizht integrity. Anc datarmine
¥ effects of nydrogen explosion cn internals cf contaloment
10 structure. And bench=-mark praedictive methods rather than
11 proof~test a particular containment type, ]
12 ‘ [ cught to add haere *that the TMI latest suoplemental :
13 budget is included in this ~rogram, [hat shows up 2as the 1
ia item where | talk about hydrogen, explosion and {%ts effect o; ;

| J 15 internals of the containment structura, ‘
14 “In terms of needs for this project, we, as of vyet,
17 do not have reliapbls estimates of faflure loads. The industry

L 18 codes, tased on experience of conventional structurses that

i 19 are functionally and geometrically quite differert from the

E 29 containment pipes tnat we are puilding —=

E 21 Three Mile [sland 2nd Maine Yankse tyces of

i a2 situations really indicate ths n2ed for an estimate 5f ultinate

23 capacity end-failure mode.

24 DR. ODKRENTs Nhat was the Mdalne Yankas situztion?

r
-

25 DR, BAGCHI® The seisnic load went up by a factor

‘ 584 20
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0f == {t was perceived tnat

factor of 4. And i7f was had

h

ultimate margin, selsmic s3

¥ >
3234 -9

the starff would hava pean

W

the time period involved.

DR SHAUS Lot ma say a
Yankes.

Maine
shut down. That was
few we2ks ago.
Maine Yankse was designed for a C
the presant criteria, the G value
to .2 == between .3 and .22. And
let them back up, bacauss we falt
differant components,

.1 think we fael that
in containment structures, tut ne
whether it is 2.5 or 4.0.

If it is 4.3,

may be a diffarent story.

Yank2e as an example that scmetin

for different component structuras so

whether the plant can 2e
SENDERt [s this all

DR. SHAOQ® This is

the seismic
fairly
aty M

-
o

little

Yankee is one of the five plants that w

the first plant.

During the revisw, the seismologists say

[ think

es you want

shut down or

safetv

-~ ~
3003
i -
rgin for

<

]
W
w

bit

w
w

That was tcackad

[ =
O
W

™h
value of 1. And {f you
had to be iacked up from

the only R23seon that we

that it was conservatism

there {5 some conservatism

doesn’t know how much =——

it is maybe a different starv. 2.5

that you can
should start up.

safety marzin or

margin for seismic loadi:

= W
wi ot
W

-
—

b ——
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MR. 3ENDERS Only.
OR. SHAO: [’m sorry. For oressure and s2ismic oot
MR. 3ENDERs And tempsrature?

OR. SHANY The ccntainment == ysually you dan’t

W
W
Ww

too much temperaturs, S50 Mmostly it is tha gressure snd th

W

seismic.

MR. BENDERS There i{s 3 design temperatures associatad
with the containmesnt.

DR. SHAOs Yes.

MR. BSENDEA: Pressur2 associated with seismic load,
[ wanted to find out if all were being dealt with.

DR. SHAO: The reason w2 have ihis grogram is
usually there is a lot of civil structure like brizges, teams,
frames. There is a lot of testing. Containment is 2 different
animal. So far, nobcdy has really testzd 2ny containment to
failure.

OR. BACCHI* There are sfforts in Japan, 3razil,
Canada, all but the United Statfes.

DR+ ZUDANS® A couple of juestions. Dces this {nvolve
an analytical program?

OR. BAGCHIs: It is really senche=marcing the analytical

codes that will prediczt the

h

ailure margin.

including buckling, in all types of containment, including

concrate, free standing stesl, et cetera?
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DR, BAGCHI® | was sddressing the stesl containment
in 8 separate {tem, which shows up in this list as suckling

of stes! containment. 3But [ am addressing containments of
other tyoes, pre=-stressed as w~ell as concrete.

DR. ZUDANS: The buckling of steel contaimmant is
net under the seismic tast?

DR. BAGCHI®* Not under this particular program.

DR. ZUDANS: [s that th2 same grogram that wvas
presented by DSS to us yesterday?
DR. BAGCHI®* This program sunsglaments the DSS grogran

by developing the data base that the I35 program Jo2s not
address and dynamic asymetric oressure effects on buckling.

DR. ZUDANSs Now i{s the cojective of this program
also to establish 3 design criteria for such structures witn
respect to different failure modes, or only to tench=nark
industry tachniques as to how they ara designed?

DR. BAGCHI$* Thcos2 are byproducts that would come 2s
the program develops.

It depands on how well the analytical

capabilities predict the fallure modes and ultimats

CAD

Y

DR. ZUDANS: [t is not clear to me whathar i

or
v

(7

program will resolve the outstanding oroslem that [ ceonsider
eXistst namely, the incapapility of the state of the art
techniques to predict buckling failure modes 2ccurately for

real structurss.

If 1t is directed to the resl solution of %that

e iR e s

-
citias,

- —
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any importancs.

If {t cdoesn’t, then [ jJuestion why (s (t done?

o aly
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UR. SACGCHI® (n2 of the aspects of the ouckling
program is to raview analytical metncds ancg new well you can
predict in the faiiurs moges.

DR, ZulANSt That was cone by Weingartan. And the
conclusion is thnat the state of tre art has oeen stagnant
since |v¥65,

DR. BAGCHIs [t conciuded other things, tco. Thera
is no gata base for predicing the Xnock=down .aciors.

DR. ZULAllSt So the cata tase for knolk=down factors
exists for tnree specific typz3 of stress.

Now if your model, this model that you want to maxs
would procuce cne more zint on cenbined loads for kXnocL-gcoun
factors, it woulc be 2 magnificent program. If you <on’t
plan to incluce that, I am wondering whether =— what is It that
you want to do? * :

*+ DR, BAGCCHI?® This program nas not been started yest,.

DR. ZUDANS: I understand. [t is intended to
supplement the uUSS 2rogram,.

My feeling is that you and 0SS sroulc really sit
down ang estaplish wnat is really missing in the state of ths
art of containment design with respect to different failure
modes and maybe come up with a single program that woyld
respond ¢ real needs.

CR. BACCHI: There was intent on ocur »art, but hass

are internal things trat gernzps we =-—

CGaA 20
ol T L\

-
-

B T T T R T I

e o L e
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DR. SHAUOt I think the conzainment for symmetrical
loadings, we can pradict the failures mode very =2asily, =the
ica condensors. /nd then you rave to worry atout the Tajlure
modes, now Jo they benhavae? Ang nchody really knows,

OR. ZulANSt lio disagreement with that.

Cke BAGCHI® [ think that states all [ want,

DR. OaRENTt #hat i{s not clear to m2 apout this is in
view of the multiplicity of containment Tyzes and then 3
pigger factor of variations on penetration design anc so forth
because each utility wants it differant or each AE does it
differently, or so forth.

So as far as [ can tell on penstration gesign and
so forth, there are very many big differences. =How are you
going to get infeormation that handles the non-axisymmetric
system?

. How much money are §ou talking about to reall

go something so that if [ were to come ug to you and say, !

am interested in thess fivs containments, and [ won’t tell ysu
which they are tcefore you do the pgrogram, you will be =ble
to tel. me what the failure pressure is within a factor of

20 percent.
ORe BACCHI[s We fael that by benchmariing the
anaiytical programs, we should te able for new cangidate

containment times =— wa should be able to come up with that

ob jectiva,




50¥0.08.3 85

gsn | OR. SHAD® What we would like to cc is do 2 couple of
% 2 testings and do a lot of analysis and co some corrslations
3 betweer analysis with the vendor pregrams, 2a3nc bassd on tne
4 analysis of the experimental programs. #e cannol test 2very
| -] tyoe of containment, out most are shell-tyce structures. “ost
s are concrete, reinforced concrete on the outside, liner on the
| inside. And they hava certain characteristics.
| 8 Ne nave done testing on tne JSre=tasteg concrete anc
; we did some testing anc some anslysis and we tried o
10 correlate, That is the intention.
| ' DR. BAGCHI® The state of the art {s in such
i 12 disarray right now that we cannct, with any Kkinc of cartainty,
! 13 say whether the containment will fail in - whather it will
: g I 4 fail with combined regressurization or some cther mcde, Or
: 15 wnether it will fail in the area of penetration.
i 16 - DR. OKRENT: [ can’t tell if this problem {s as
- 17 difficult as the problem of computing what hagpsans to & fast
-] reactor core after it melts because there are so many
i I different variants,
i 20 In other words, are you siarting something that you
: 21 really can’t -
| 22 DR. BAGCHIs [ am simply saying that the civil
: 23 engineers have tested for a long time. Some are shell tyoes
E 24 of structuress scme args massive, usually employea in the
| 23 nuclear industry wheres we have vary little tast data, And we

e e e e e
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gsn ! ars trying to do something from == a3t the very ground floor.
2 PR ZULANSs There is one Tailure mode that ta
3 industry has not acddressed adsquataly. Thnat is the buckiing
: - faiiure mode., [t is associatad ~ith real factors. IO ong
2 Xnows that the r2al factors lock liksz.
6 DR, OXRENTs Sroulcd the NRC te cdoing thase Kkinds of
| 7 tests, And i{f =0, which ones and why?
5] DR, ZulAlSt [ would give my ozinion. My opinion is
> that if WRC is to either accept or re ject an applicant design
I1C on the basis of some calculation, NRC shoula have some way of
11 telling whether the method used oy the apeclicant is
12 conservative or not.
13 . Now if that requires NRC doing some experinments to
( {4 get the- calculations or invoiving some computer 2rogran, I
. 15 think it makes sense if industry is not doing that tecauss
; & industry ‘right now is usec to the plant, that NRC takes the
17 oosition they will review on & case-by-case basis.
18 So if somecne ccmes with a program, NRC doesn’t
| | know anything better than to say, okay, it looks fine, As
I 2C compared to your analysis, it sounds reasonable., That is
21 now they are acceptad. 3ut notody knows where the rsal
22 failure goint is.
23 UR. BACCHI® The gquestion nas to be addresssg by
24 sgveral answers.
25 DR. Sriaus Can Professor Sigss say something?

[ B
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SIESSs Not on wnat subject.

8ACGCH[ s Sarety margins for contzinment,

-

ine

ot
LR
o
o |
B

DR ZUDALISS res safety margzins are

(&}

analytical.y done without further parogran

OR. SIESSs | kncow sometning asout the strucstural

cafety, but | don’t really think that that is wnat we are
concernea with,

¥e are interestea in the avility of the containmant
fission whicn is a2 question ¢f

to contain the oroduc ts,

wnether leaking is likely to precaads

leaking. [ don’t know y
significant strucctural failure or follow it at somes much
later point.

I think if you are thinking of the structure its2lf
and not the penetrations’, that you don’t need a wholie lot of
researcn to pregict structural failure with a lot petter

|

I
(3

accuracy ‘than you can predict fuel failure for the large L(

tne 22C0 degrees, or whatever it is.

You procaply don’t n2ed that much margine.
8ut if you are going to try to predict when {t will
leax, 1 think you have got a real preoblem tecaus2 == 2and |

th any kinc of

=

don’t tnink that you are going to do it w

analytical orogram or any kind of a test program you c¢an make,

DR. 3=NDER?: It is not ocvious to me that this

program is aimed at trying to Tinc out whather containment

will lsak or not.
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Uks 5i25S81 That is why tha containment {5 tnere.,

MR. BelDERs [ uncerssinc this. 2Zut the or

(8]
(8]
O
n
W
L3

nere is to co something in tarms of structural reszconse,
DR« BAGCHIt We nhave done specimen testing ang w3

founc tnat after the concrate cracks survaillanca, the

s

stiffness goeas dewn by a factor of 10 or greater. That
raises additicnal guestions whether oar not w2 want tc impos2

acditional conssraints on the liner deforma

O

MNe

4
-

0
o

This s all tied into the leak=tignt integritiy.

o~

5SSt 3ut the liner integrity has been based

m

ke SI

| |

in the past on rather local deformation conditions. It nas
got to be mucn more cuctils than concrece, even at one-=tenth
its stiffness=.

Or. ZULAlS: As far as other asgects otner than the
buckling failure moac.‘! have no comments. My only commants
pertain tov the ouckling.

ORe SHENMUNS May we go on, unresclved as this is?

"

DR, OXRENT: Bencnmark cf structu

"

gl codes,. Coulc -ou

e

tell us priefly what it is you want to do there?

(Slidge.)

CR. BAGCHI®* This is 25 a result of the five-glant
srutdown indicated in our sugplamental FY 730 budget. And as
you will pl2ase note, we have rejuested 400K for FY 73C and

an agcditional 400X in FY “81.

CR. OKRENT: Thnis is the Main Yankee Zinc of guasti
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CR. BACCHIt¢ Trving to rasolve somewhat similar
questions, dNot garticluarly ialne Yanies per
provice the starf with tocls tog adaress
coma down with other operating p.ants.

DR. SHAUs The penchmark ls the

DR« OKRENT: Coulc we go on,
mempers have a question?

In the water hammer area, [ have one Jquesiicn. It

seems that you are proposing something, tut [ couldn’t ss=e any

sign of interacticn betwean what you were reviawing and wnat
the thermchydraulics people might think ware at the places
at whicn you might get water nammer uncer various da2signs

conditions.

And have you, in fact, coordinatea this?

DRe SHAOs The water nammer, we are doing not only

structural but thermohygdraulics. The main reascn is this

task action plan A-l, which is water nammer for svarybody.
[t is my respensibility.
In this parcticular area of water hammer, we are

handl ing structural and thermohvaraulics,

toC.

DR. OKRENT: [t doesn’t seem to show in the write-up.
OR. BAGSKIs® [t shows ug in the needs 4rea, Ve say

metnods nesded to realistically evaluats watar hammar evants
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¢80 | assessment, including ==
| P DR, OKRENT® [ gian’t think you, In fact, in Tha

3 structural group nad ceosl? who wouls ¢ assessing what ind
4 of laacs you gat from wa@ter nammer,
5 CR. BAGCHIs That is because of our strengths ang
5 weagnesses, Uur staff strangth haszens to pe in this area,.
7 DR, SdAO® dr. 3Surger is a Aydraulic sxpert.
] ORe. ZUDANS:s Are you planaing to, in fact, geriorm
¥ water hammer analysis in this context?
13 DR. BACCHI: Analysis ==
H DR. ZUDANS: Hith rsspec:.to the boundariss?
12 CR. BACCHI®* This program nhas not been scoped Qut in
13 detail, [ will refer taat question back Lo ==
|4 , MR. BURGERS What {s the question?

L. 15 DR. ZUDANS® Are you going to consider flsxible
e boundarie's in this water nhammer analysis? Do you plan to <o
i 7 water hammer analysis?
- MR. 3URGER: fes, we plan to do water nammer analysis.
Iy OR. ZUDANSt Will you consicer structures interaction
20 with the flexible boundaries or rigid cocundaries?
21 MR. BURGCERt At this point in time, probadly not
22 luig -structyre interactions. [t isn’t glanned just yst,
23 DR. ZuDANSs Rigid boundaries is thes answar?
24 CR. BAGCHI® Let me iry to intersose sne thing hers,.
é3 Ne are trying o evaiuate the realistic efizcts of watar rammer
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(o g |
o
o

Y W T




5095 ,00.v 71

ssn | on sperating plants. e ¢don’t have the luxury to boung
) 2 water rhammer loacing on 3 system,
3 So [ woulg say that wharavar they ars risxible, we
. 4 hava to consiger that.
3 4R, BJRGER: Yes, 3asjcally, wnat we (nt2ng 0 <o
o is establisn calculational methods for the various typss of
7 initiating mechanisms.

2 URe SHAGS Thnat would incluce the Fluid structure
¥ accion.
10 OB, ZuDAlIST And then you go in the pipes. [t makss

11 a big cifference whether you say the pipe can 2xpand w»ith tn2

12 pressurs or not,

13 However, maybs if you are looking for conservativsa
b 1= answers, you would not have to worry that much acout thas
' 15 seconcary aspect.

1o * MR. BURGERt e woulcd like very much to be all2 to

17 use the == what you ar> talking acout,

18 ! am not sure at this time if we will oe acla to,

Iy if the codes are acle to,

20 DR. ZULANSs You nave jdentified some coc2 you plan

21 to use in this work?

22 M« BURGER® They are not verified codas. 'Te <an
‘ 23 use RELAP for 3cm2 of the transient efrects, hydraulic

- Dok
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ransients and possibly anotner for tne structural, ¢

structurai gamage.
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Some codes con’t exist rignt now to handle the
gconaensaticn=induces watar nammer, e may rave to modirly
soms.

SO0 on and so fortn.

CR. ZUUANSt 3ince tne wori nas not been startag, [
thing it is a good time to really plan it very carefully, not
just start with scmething that is only tesgorary as a fix,
something that in tne future 2llows you to have sometning that |
you ¢an rely on. AnQg that mz2ans consider tha flaxizility of
systems, to oegin with.

MR. BURCER® That is very desirabdle,

DR, BAGCCHI®* One remark. <Chucz is the pgroject manager
for A=l also. So this ccordination will be very effsctive.

MR. BENUER® Tne [iRC had sgme work that was done Dy
Criare in this area. [s this a2 departure from this or is that
an extension of it?

DR. SHAO® He go beyond that.

DR. BAGCHI® You“’re talking aoccut the Criara work.
There is the upper-=ocund estimate, sut [ dien’t 3¢ into the
realistic effects ¢f watar hammer.

MR. BENUER® That concluded they nged a lat eof
gxper.mental work before we ¢coulc do anytning.

I wondered whether you were thinking In t2

e
-
n
O
.

ignoring that advice and going ahead and generating s
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analytical proceguras without {T,
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UR. BACCHI® No, Chuck, sgid you hear the quasticn? |
MR. BURGERY [ sidn’t ungersstanc (2.

¥R, BENUZRT Let me repeat. [ think when Criare
looked at this problen, they concludess that in orger To
provice any kinc of éenalytical azcroach, there would be 2
nesd tc do some exgeriments.

HR. 2URCER: Trat’s corresct.

ENUERS Now | at the mcment, [ hRear vou saving

=
J
i

A,
that you are going to acdopt some axisting enalytical
procedures.

[ want to know wnether vou slan to do axpariments
to confirm thosa, What is the approach?

#R. BURGEZRs We plan at this pocint in time to 2o the
analytical approach in garallel with some tasting. As you ‘
say, if we come up with analytical techniques that ars not
verifieag by testing to any satisfaction, they are gensrally
wortnless ana we won”’t be abla to uses it.

So we co plan 0 do testing 2along with the analysis.
And basically, what comes out, or arose out of TAP=A~1, will
sort of guide the subsequent researcn.

(ineé thing that has already come cut of A<l that was
cencelled prior to research thinking it over was that

substantial state of the art gidn’t exist for calculating the

]
.

steEm ccocndensation=induceg water Ramm2r, wnich is grebasl

tNe wWorst anc most prominent case.
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$3n | MR BENUERS “nhnan co2s the axzerimental worx stars
h. 2 in tnis program?
3 DR BAGCHI® [t starts toward the end of Ff “3]
- wren we hooe that Ff 232 would be sufficient funds to nangle
3 these kincs of things.
o Again, I would like to leave with you that |
L 7 understanc the licensing staff, parcticularily N=R’s grous
2 3 working witn Criare, nave been coming in witn the rssearch

- request wrere tney claim fullescale ta2sts would oe necessary
10 for steam generator watar hammer studies,
1 Nith these kinds of funds, obviously, w2 cculdn’t

12 handle anything like that.

i3 MR. BURGER®* That goas back to the old juestion of

14 trying to extrapolate two=-pnase flow,

15 MR. BENOER$ Thank you.

16 + MR« SBURGER: 7e also hope to do scme TMlI=-relatec

i 7 researcn,

¥-] OR. BAGCHI® That was based on tne ACRS racommendation
| > Unfortunately, it got too late ocefore it was inciud2c in

20 our FY “30 supglement, Sc we gon’t nhaves the FY 780

| supec.ament for water nammer.
22 MR. BENDERt [ don“’t see a great urgzency to get
23" startec any " faster than you are doing. The rete of pragrass

24 will be slow,

P T
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! missiles interaction, particularly

DR. SHEWMOMN: Are there other items here that vou

| would like o bring up?

DR. OKRENT: I think it might be worth the committee
hearing about ductilitcy under impactive lcads.

DR. BAGCHI: The plea here is the same thing. We
base our current judgment on the basis of the tests. Ve would
like to develop this by the experimental programs. In terms of
needs, this is research that would address +he provisions of
the Appendix C. I think there is an error here in the slide.

It should say "Research addresses issues arising from provisions
of Appendix C of ACI 39-76," The results will be applicable to

all plants, and current provisions are based on these tests and

| not any realistic Jdata.

* MR, BENDER: What does the term "impactive locad"
mean?
DR. BAGCHI: Pipe whip loading, missile impact type
lecading. Internal missiles.
MR. BENDER: From what?
DR. BAGCEI: Internally generated rctary machines and
the like. Turbine missiles.

DR. CKRENT: That'’s not internal. Whkat internal

| missiles are large encugh that you are cconcerned?

DR, BAGCHI: Perhaps I am off base to talk about
internal missiles. What I had was problems related to turbine

ipe whip arnalysis where you

L%
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| need to account for scme ductility in the system, and we need
% to develeop guidance in that area.

3) MR, BENDER: Are you saying you are assuming that

4 | ductilicy exists and you are uncertain as to whether that assump~-
5| tion is any good cr that you need to know more quantitative

6! information about the ductility? Which?

7 DR. BAGCHI: More guantities of information and

8 | making sure that the limitations that are currently existing

9| that the -~ the regulatory staff ras a different view as oppcsed
10| to the code, and it would resolve the differences and establish
Nl quantitative limics on ductility.

12 DR. SHEWMON: The EPRI people recently ran some tests

13} out at -- in the southwest desert someplace. Are you familiar

14| with these? It had to do with some licensing case where =-- with

13| regard to turbine missiles.
16 | DR. BAGCHI: That is primarily to lock at the exit
17 | velocity of the turbine missile, and the missile interaction has

‘5; not been done, but the type of ductility experimentation we are

19 | going to do involves =--

301 DR, SHEWMON: They did doc experiments. I have seen
|

21’ pictures of them. And they =alked abocut various orientations of

22[ steel that hit them.

234 DR. BAGCHI: I am not aware that they wers addressing
2“ ductility,per se. They were addressing exit velocity of a tur-
Ace «cdersl Reporrers, Inc. |
il ) X -
25 pine missila. I may be wrong.

l
| 594 220
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‘l DR. SHEWMON: Exit after the concrete or exit afcer

l JJ the turkine house?
i DR. BAGCHI: After the turbine house is what I have
‘1 seen. Mayb. :hey have done something --
MR. COSTELLO: I am not aware that the EPRI tests
8 | have progressed to the phase at which they are doing impact of

7 | turbine fragments on barriers.

that what you are saying, or is it scmething else

3 DR. SHEWMON: On concrete.
; ’{ MR, COSTELLO: The tests I have seen relate to
: ‘°i attempts to estimate the exit velocity from the turbine casing.
: ni DR. SHEWMON: Thank you.
| l?i MR. BENDER: Sandia has done some penetration werk
: [ ‘3! that surely would be relevant to the point you‘are making. I
I “! gather what you are talking about in case of pipe whip is
‘sf repeated impact cn the slab. Is that what ;ou mean?
"% DR. BAGCHI: It may or may not be. We are looking
i 77& at very high wvelocity loading on a concrete slab and determining
! "; whether or not the failure is electrical =--
| '9; MR. BENDER: You have to define not only the failure
20} mode but the loading, and that means you have to assume some
2 kind of pipe loading the slab in scme form. I haven't heard
22& much about that aspect of it so I am just presuming that you =e
23 assuming a piece of pipe whipping arcund, hitting the slab
| Aﬂﬂﬂ.ﬁ.“u".l::! repeatedly as the steam moves it from one point to another., Is
25}
i
|
1
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DR, BAGCHI: I did nct have repeated impact in mind.

-—
e

2% DR. SHAO: This means fast loading, much faster than
3 | earthquake,

43 DR. BAGCHI: And whether or not the piece of concrete
5| blews up by shear failure and hits some of *the safety system.

6| We want to avoid that kind c¢f a situation, nonductile failure.
7| DR. ZUDANS: But you talk about pipe whip, and,

8| clearly, you may have a continued rebound, impact, rebound, and

9 | impact, and that is the mechanism that Mike is describing.

105 MR. BENDER: I just postulated it.
lli DR. OKRENT: How dependent would this be on what you
12% assume was the rate 4t which the pipe broke and so forth, or the
131 way in which it broke 'and so forth and so on? I am wondering
!4? whether, having dcone this experiment, these studies, whether

r

15 | you would really be significantly better off with regard to

1§ | assessing the safety of the plant.

DR. BAGCHI: I think the data does not currently

18 || exist. We would be lucky to get ductility factors less than

19 | between 10 and 20.

20 DR. SIESS: How much do ycu know about the data that

21] already exists? There have keen many, many tests made on slabs

22 || under dynamic loading from blast. There have been a large
23| number of tests made on slabs under impactive loadings from
34 | pipes and telephcne poles and things of this sort. And vou

23| can't get anywhere from knowing that? Where are you starsting
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y |
e 11 The blast stuff, God knows, is how many yea s old, It tells you

2/l a lot about required ductility in terms of the input energy.

3| The missile type studies have been extensive in Eurcpe and in

4| this country, and I have never seen them brought together any-

5[ where. So, where are ycu starting on this?

: |

t

6! DR. BAGCHI: We have to start with a review of the

7T existing data. I don't believe that we have =~

8 DR. SHAO: I think the structures are different. Here
9‘ in the nuclear structure, the shear wall type of structures and
10 | the impact loading is a combination =-=-

1 DR, SIESS: The shear wall type of structure is not

| 12| going to fail from the dynamically impcsed shear. That is not

[ 13 | what you are talking about. You are talking about a *ransverse
!4! loading on it. I have been looking at the work statement and
E 15; I just can't see a good definition of the problem. It is a
; ‘6] very broad defirition of a prcblem. It . . :lear that there
: 171 is a problem.
|
| 18 MR. COSTELLO: The major argument is about allowable
E 19 ductility under transverse locad.
~
i 20 | DR. SIESS: On slabs.
? 21 MR. COSTELLO: On slabs. WeA;ntend to use as a
)
[ 22“ starting point the .. Jment station work which has been, in
F 23; the main, for --
2‘? DR. SIESS: That is a small fraction of what has ceen
Age-Faderal Reporters, (n¢,
ﬁjdmmcn:Mt. 534 2:3
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MR. COSTELLO: Thare has also been stuf:i done Dy the
naval engineering laboratory that I am aware of.

DR. SIESS: There is extensive werk done at my
university. I hope you know about that. There has been
extensive work done in Sweden at the Swedish Fortifications
Board. And then, it seems to me tha% somebody has to know the
question, and I don't hear the cuestion.

MR. CNSTELLO: The gquestion is: What is the allowa-
ble ductility one can use for two-way slabs of the kind that

will expand the depth ratios that we encounter.

DR. SHAO: I would like to give one example. Yester-

day, Jim Costello was asked to form the analysis in case the
Skylab falls on a reactor plant. They were deciding whether or
not they want to shut down all of the plants or not yesterday.
They were really serious apout shutting all of the plants down
because ¢f the Skylab impact. .

DR. SIESS: It is not that much different than an
airplane hi:zting it.

DR. SHAO: With the airplane, one is a soft missile,
one is a hard missile.

DR. SIESS: It is not much that different than an

airplane.

state that we will review what has already been Incorpcrated,

] - ey pre s r® wes 1oeyd & 3 3 - o 1k -~ e
that al-eacy exists. I you lOOK at the moccest amount oI essore
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involved here, that is about the only thing we can do in the
first year.

DR. SIESS: 1I% doesn't look like it is that modest.

I am looking ahead.

DR. BAGCHI: As I went along, I wanted to say that

we would incorporate our comments and make the work statement
more specific to review the existiag data.

DR.JIESS: What makes ‘ou think you hav . a prou.em®

DR. BAGCHI: We have disagreement between the regula-

tory staff and the code committees as to what is an acceptable
limit for ductility.

DR. SIESS: Do you have any idea whether you are

-

conservative encugh now?

.

- DR. BAGCHI: The staff thinks the ¢ocde is not con-

servative.

DR. SIESS: What is the staff requiriag?

MR. COSTELLO: We are hclding ocut for a limit between

five and 10. Industry seems to feel 10 to 20 will be reasonable.

DR. SHAO: They are even talking 30.

DR. BAGCHI: That is the main thrust, why we are

pushing for this program.
DR. SHAO: It is mainly 349.
DR. SIESS: 7The staff feels if the ductility is
greater than about five or 10, you can get into scme secondary
2 = - f..':f’ 05
effects that could damage the plant? B Led
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DR. BAGCHI: Yes.

DR. SIESS: More than it was already cdamaged. You

have had already something to impact it.

DR. BAGCHI: Yes.

DR. SIESS: To get to the five or 10, you have had a

pipe break, and now you are worrying about if you try to utilize
ductility of 20, that you might get scabbing that will knock cut
your ECCS system; is that the guestion?

DR. BAGCHI: Or produce such cverall deformation

that --

DR. SIESS: This would be for internal structures.

It depends on what is on the other side of that wall; doesn't
it? |
* DR. OKRENT: The thing I am concerned about, there
are some plants where you hardly have any protection at all for
for those where it is

pipe whip. Here you are ccncerned about

designed, whether the margin is enough. How dc we resclve these

considerable differences?

DR. BAGCHI: Operating plants would have to be
reviewed in a systematic manner, and we just cannct stop working

on the area of criteria.

DR. SIESS: On what basis does the staff feel -~ let
me put it this way: How confident do you feel, if you limit the
ductility to five, you won't get into any trouble?

is subject
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DR. SHAO: Depending ¢n the connection ==
DR. SIESS: There is one way to get research done

-

without costing me anything. 1It's to put what I consider a

conservative limit; somebody says 20 is fine; and I say five is
all I will accept. Then it it is up to them to do the research
to prove that 20 is acceptable.

Now, they might just decide, well, it is cheaper to
settle on five than to do the research to establish 20. But if
you are smart, you can set that limit such that you can give
them a pretty good incentive to do the research.

DR. BAGCHI: Thisis similar to the seismic shear
transfer.

DR.

SIESS: And I have. the

Yes. same opinion. They

should have done it, not us.

DR. BAGCHI: We are wondering if the cperating plants

could take the seismic lecads.

DR. SIESS: But you have a mechanism for handli:

that if you want to.
DR. SHEWMON: Can we leave them with that advice and
go on?
DR. BAGCHI: The research we have done comes in very

handy for Maine Yankee.

DR. SHAO: We would like to see scme research
results that can go higher than five or 10, especially the
gperating plants that Dr. Okrent ==~ £o ~N 7
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DR. SIESS: 1 would, toc, but I don't think it is
necessary for us to do it.

DR. SHEWMON: Come on, Larry, let's guit.

DR. SIESS: I don't know how handy it has to be for
Maine Yankee. I want it to be handy for the NRC.

DR. SHEWMON: Do you want to hear adegquacy of codes
and standards for concrete, Chet, or can we move on?

DR. SIESS: As near as I can tell, the adequacy of
code and standards addresses the shear gquestion that I have
already discusse<. at scme length in previous meetings as some-
thing I didn't really see the need for the NRC to do. But I
don't want to pursue that any further.

DR. SHEWMON: Okay. Thank you.

* DR. OKRENT: Mr. Subcommittee Chairman, I would like
to suggest that we not cover any more points except those on

which subcommittee members or consultants have specific gues-

tions, since we are running out of time, but that whenever that

is done, at scme time today, before they leave, those who have
any opinions on pro or con on either items discussed or items
not discussed in either the structural or mechanical area,

write them out and give them to me. Okay? Sc that I have them.

I will be in another meeting. Give them to Dick Saviec. EHe will
get them to me before I break to go to my other meeting this

{ afterncon. Somehow I have tc coalesce these things.

DR, SHAO: May I ask one gquestion before we guit

1 T
! & G
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here. Is there any preogram that you want to menticn that you
haven't mentionel that you want us working on that we have not
worked on?

DR. SHEWMON: We are overwhelmed with the things that
you have.

DR. CKRENT: Are there others?

DR. SHAC: Are there others?

CR. OKRENT: That is a gocd gquestion, but I am not
sure you are going to get an answer at this time. It should be
thought about. I tried to indicate that earlier.

~(Slide.)

DR. BAGCHI: If I have your indulgence for cne minute,
I have prepared ore slide where I analyze the increases in the
budget from FY '80 to FY '8l, and the deltas show on there.

DR. SIESS: That is your last slide on the package?

DR. BAGCHI: Yes. The biggest increases are in the
seismic margin precgram. And what I indicated is technical
assistance, we have been seeing mcre and mcore a transfer cf this
responsibility from NRR to RES. We need to have preparedness
for something like that.

DR. SHEWMON: All right. Thank you very nuch.
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DR. SHEWMCN: Mr.

Harbour,

brief statement of where you are.

DR. HARBOUR:
Washington to Boston.

DR. SIESS:

DR. HARBOUR: No.

(Laughter.)
MR. COSTELLO:
DR. HARBOUR:

(Laughter.)

DR. HARBOUR: My

On Eighth Street.

name is Jerry Harbour.

Chief of the Site Safety Research Branch in

Research.

we would like

106

tc hear a

I

am

The eastern mecalopolis extends from

Do you have the latest report on Skylab?

The last I heard was 11:50 on --

the Office of

.1 am not guite sure what your guesticons =-- or what

questions you seek to have me answer.

The agenda said that

you were interested in earthquake recurrence intervals and

what we were doing on that at specific sites.

DR. OKRENT:

Can I pose it this way?

There is

a

srogram which is guite extensive, in the seismic area, to get

background information.

geing to do some kind of woii

let's say, & better basis
however you want to state
wWhat I would be

have scme Xind ¢Z a focus

~
N

n

e

i
s<im

ating

There is a statement t!
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to have a basis for providing at Site X earthquake intensity
versus recurrence interval for increasingly large earthguake
intensities going beycnd the SSE?

It is the kind of input you would need ‘
for an SSMRP program or risk evaluation program or trying to
judge Maine Yankee, which was at .l and maybe now you think --
this sort of thing.

DR. HARBOUR: This is inherent in the program. First
of all, I would like to say the earthguake recurrence interval
is simply the reciprocal of the earthquake hazard. That is,
the annual hazard is the reciprocal of the recurrence interval
for any particular given earthquake size and freguency at which
it recurs.

. Essentially, the ;ntire NRC research program
addresses seismic hazard on a national reduced to a regional,
and tc provide the capability for local, hazard assessment.

The second thing I would like to say, alsc, the NRC
program is part of a much larger program in the federal
gecscience community involving the Geological Survey and the

National Science Foundation. One of the things we have triec

h

s |

-5 -
ability fo

tc focus on in cur research program is the ca

t(j

providing specific earthguake hazard estimates or earthgquaxe

- 3 = < s - = P - . 5 - - b
As far as the jurisdiction for doing this, the actual
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licensin roup. We are trving to provide the capability for
4 v & o -

them to do that, both in terms of the research results that

’
taat

have been provided and in terms of the expert consultants
we have working on these problems within the various regions.
(Slide.)

DR. OKRENT: I den't know what you mean when you

said jurisdiction.

DR. HARBOUR: Responsibility.

DR. OKRENT: They have the responsibility Zfor

deciding what they think is a safe basis, let's say, with

regard to seismic design. But I would assume that the researct

people would provide their best estimate on seismic hazard cr

recurrence, however you want to put it, and that in fact in

.

1980 you ¢ould provide one estimate, qualify it however you

want, giving as big an uncecrtainty limit as you wish. 1In

1982 you might have -- my guestion is, are we going toc have

tc wait until the end of your research prpgram before we get

this estimate, or dc you have a target of providing a first

estimate, let's say, in 1980, with whatever you think are the

appropriate uncertainty levels, which you will update every

cougple of vears?

we feel that the state of the

(1]
[
L34
5
el
'™
w
w
W
4 |
fu
t
W
L3
(b

< -
site at

sizes at any
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large ané unknown uncertainty levels. And our effort really
is an attempt to reduce those uncertainty levels through the
different approaches that are shown on this viewgraph.

DR. OKRENT: 1Is there a plan'to put out some of
these estimates that you think you can now do for, let's say,
at least public discussion?

DR. HARBOUR: As an example of this Maine Yankee,
it came up there and at Connecticut Yankee, and the information
we provided -- we provided information to the regulatory staff
on both of these and provided them with consul :ants, and they
have come up with estimates.

You are talking about a. formal methcdolcgy?

DR. OKRENT: I think in fact it would be useful, a
discussicn on earthguake recurrence interval and sc¢ forth, if.
it were dcne in a semi-academic atmosphere, to the extent

possible, and if in fact based on this rather extensive program

that you have; if you were to put out such estimates at a

,
5
0

I

suitable number of sites, that is could be a focus ¢
discussion.

Pécple could say, this looks geced, or, for the
following reasons, in this area you are much tco large or
much tcc small on one number cr ancother. Ané what you are
proposing, that on a case by case basis you can get assistanc

¢f the regulatcry staff.

r . )’ - T s = b . -~ T 3
I am saying there is another way of helzing Xknocwledge

A AP e
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along which is independent.
DR. HARBOCUR:
up with will te, for example,
variocus areas of earthquake oc
think this addresses the kinds
and that will be forthc

about,

DR. OKRENT:

personal interest in seeing scmething out.

of studies by other groups, no

DR. HARBOUR:

Cne of the things we w

Let's leave it,

110

ill be coming

freguency-magnitude curves for
currence o©r source regions. I
of things you are talking
eming.

at least a strong

sort

wWe have seen

thing by the NRC's rrogram.

A lot of what you might have seen from

the other pecple's research may actually have been NRC-

suppocrted as well.

DR. OKRENT:
.Could I ask
DR. HARBOUR:

as of this fiscal year.

™.
-

DR. OKREY Cne

on floods that is going on in this office. There is scme wecrk
on flcods that is going on in the Probabilistic Assessment.

DR. HARBOUR: That is correct.

DR. COKRENT: 1Is there coordination?

DR. HARBCUR: Very close coordination.

DR. OFRENT: One other guesticn. There is considera-
ble amcunt ¢f effcrt on meteorclegy. Could you tell us whi
that is important, and is it a high priority item, and why?

o I T
5\}4 b

other guestion.

That's possible.

.

why is there a need for the tsunamis?

The program on tsunamis is completed
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DR. HARBCUR: I think it 1s a moderately high
priority item. The need for the research, as we see 1it, 1is
that many models exist, almocst any or all of which are
acceptable. There is a question of verifying the various
parameters within the models through large-scale field experi-
ments.

DR. OKRENT: These are mccdels to be used for what?

DR. HARBOUR: Atmospheric dispersion under accident
meteorclogy conditions in terms of accidental releases.

.R.. CKRENT: For DBA safety analysis reports?

DR. HARBOUR: That is ore part of it. The other is
for the event of accidents that go beyond the estimated
releases from DBA. :

‘DR. OKRENT: Tell me more about how you think this
research would apply to that. It is not clear to me.

DR. HARBOUR: For example, if there is an accidental

release of scme magnitude, first of all you need to kncw the

source term. At Three Mile Island, the scurce term was

back-calculated fvom the meteorological conditions to determine’

what was releasecd and how much was released. In order to

¥

perform that kind of back-calculation, it is necessary then

you need the meteorclcgy information to provide you with this,

Ia crder to oredict out to 25 miles what the concentraticons are

L4
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going to be, ycu have to know what allowances are for the

horizontal spread, for meander along the ground, and th
amount of diffusion in the vertical, which ian the past has
not been measurable in field experiment.

Ané there is a new technigue using ground base =--
to provide concentration measurements in the vertical, which
can greatly refine the programs and greatly increase their
chances of success in predicting concentrations at greater
distances, cut to like say 25 or 30 miles.

DR. OKRENT: I am not clear whether you are talking
about a postmortem cn an event, which is what the Three Mile
Island situation is, if I understand correctly, or t{ylng £0,;
in the heat of an accident trying tc predict what is gecing to
happen. Or is this supposed to be predictive?

DR. HARBOUR: In the accident situation, scmething
similar to Three Mile Island except with significant releases,
we would like to develop or =- develop the minimum require-
ments for metecrclogical and radiological monitoring networks

to -- and determine the kinds cf ground and fixed ground and

e the

w

mobile monitoring instruments tha: are necessary t

-

(8}
i

a

the where and

O

decisions concerning possible evaccation and ¢
in wiat direction.

that wasn't scmething vou
den't know what

would need meteorolcgical research

the weather .1s
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DR. HAWOUR: You do not know what the weather is

going to be, but once the accident is under way you know what
the accident conditions are, and you need to have the satis-
factory understanding of dispersion under those weather condi-
tions to predict an hour in advance or two hours in advance or
longer.

DR. MOELLER: What diéd TMI shcow that you lacked?

DR. HARBOUR: TMI showed, first of all, that we

lacked a good response system, and it was cne which was put

together ad hoc, which involved one of our investigators, ameng

others, with the NOAA teams, who sat on an ad hec basis and

predicted ahead of time what was going to --

were going to be.

.DR. MOELLER: takes research tc improve

-
-
response?

DR. HARBOUR: It takes research to improve the

prediction capabilities under a variety of terrains and 2

variety of meteorological conditions.

DR. MOELLER: How is ycur work tied intoc ARAC?
. DR. HARBOUR: Our work is not tied intc ARAC, and
our view of ARAC was rather pessimistic as a result of the TMI
accident, primarily because cf the respcnse time. And even

with accurate predictions coming in from --

-

s 1
—— -

coming in £rom a distant site, it is s

the individuals on the site who understand

what concantrations



mte 2

l 5

11

12

.13

14

15

16

17

18

19

20 |

24

Ace-Faceral Raporters, Inc

| 25 |

114
metecrological conditions at that time, to make the human
judgments based on those calculations, tc provide the advice
to people at the site who need the informaticn.

MR. BENDER: What 1s ARAC?

DR. HARBOUR: Atmospheric release advisory capability.
It is a large bank cof computers whi~h propose to store
meteorological as well as source term information, centralized

1

at Lawrence Livermore Laboratory and connectable by telephone

lines to any field site, any reactor site, at which time their
capsbilities would be required. Local people can tie into it

and they can get answers.

But there is a 40-minute delay between their input,
their response and the processing of the information and
delivering it back to the site.

MR. BENDER: Are you saying that you need to develop
a capability to do something in a lot less time than 40 minutes?

DR. HARBOUR: A lot less time than 40 minutes, and do

DR. MOELLER: Doces NRC currently rave a financial
input to ARAC? Do you support it?

DR. HARBOUR: The Site Safety Research doces not.
It is possible that Prcbabilistic Analysis does.

DR. MOELLER: And a couple of guick guestions. You

oing a whele lot in hydrology. why? I can understand

(‘l

aren't

& ” 1 e - X 1
some oL the metegro.logy erfliort, but if core nmelt sccurred
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! would certainly want to know something about where it went, and

{ you are not addressing that.
- 3| DR. HARBOUR: As far as core melt under -- ground
4| water transport under core melt conditions, there are a lot

51 of available methods. I think the state of the art is such

6| that delay coefficients of the ground due to the ion exchange

7! in the grouné -- we know that the sump water is likely to be
ai the predominant source of contamination. We know roughly,

9 | fairly accurately, what the contamination, the predicted

10 | contaminants would be within that water. Existing two and

11| three-dimensicnal groundwater flow --

12 | DR. MOELLER: So you say that the data are in better

13| shape there?

4 'DR. HARBOUR: Richt.
75} DR. MOELLER: Why do the waste management people
‘6_i keep calling for research?
17; DR. HARBOUR: I cannot answer that guesticn.
|
18 i DR. MOELLER: Maybe you should give them all of these
19 E data that vou have.
.
ri DR. HARBOUR: They have the informaticn. *As a matter
21! of fact, most of the information was developed through the
22! wuste management program research back in the 19é&0s.
23 MR. ETHERINGTON: Coulé we have predicted with any
24 | confidence the results of a melt-through in Three Mile Island?
Age-Fagera Reporters, Inc.
3 DR. HARBOUR: The groundwater conseguences ¢f a

r.___,__ __ﬁg_.
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melt~-through? Not without -- it would have been possible,
certainly, and the information are available, the data are
available, the models are available. And it could have been

done, I think, with considerable accuracy.

S
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DR. OKRENT: You are going to do micro meteorcological

studies in research? Or just what would you do if ycu gect the
money that you are asking for in FY '80 and '812
DR. HARBOUR: We would perform large-scale field

tests over a variety of terrains, of the two terrain types that
encompass most of the plants, which are cocastal, either ocean
coastal or large inland bedy of water ccastal, and river valley
terrains, and under a variety of atmospheric conditions which
influence dispersion of contaminants in the atmosphere.

DR. SHEWMON: Thank you very much.

As I mentioned earlier, and partly because of
censultants, I would like to move discussion of status of
feedwater line cracks up at this point in the agenda. Thav

still leaves the guestion of when we have our execu<ive sessiocn’

to discuss what goes on. Or do you want one for that? Could
we do that from 12:15 on ¢r scmething?
DR. OKRENT: What I would like to do is suggest

that you schedule that executive session whenever it

convenient for making sure you haven't lost tco many cf the

pecple that are appropriate, and then get the benefit of that.
DR. SHEWMON: All right.
DR. OKRENT: Thanxk you.
DR. SHEWMCN: Thank you.
DR. MOELLER: Could I ask I hecpe a guick gquesticn?
I Xeep reading about the Earthguake Hazards Reduction Act ef
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"E 1977, which supposedly has lots of money asscciated with it.
2 E Does NRC benefit freom that in terms of supporting your
|
. . % research?
t
4 i DR. HARBOUR: We are fairly closely coordinated with
S i the USGS and the NSF, who receive funding under that Act. We
s % attempt to see to it that work which meets NRC mission reguire-
7‘ ments is accomplished. Much of it is accomplished by the
|
3‘l other agencies, but the majority of it is the basis of our
9| program, the remainder, in order to assure that the NRC mission
10| reguirements ar¢ met.
" ; DR. MOELLER: Thank you.
2 DR. SHEWMON: At this point in the agenda we shift
! i ! e
12/ to a discussion of status of feedwater line cracks. Are you
14| presenting that, tco?
‘Si DR. SHAO: Yes.
751 MR. HERMAN: I am with the Engineering Branch of DOR.
u
‘7! We arl going to try and bring you up to date on the feedwater
73i line cracxing problem.
‘93 On May the 20th this year, D.C. Cook Unit 2 reported
i
2 leaking circumferential cracks in the lé-inch main feedwater
2?J line near the steam generaters. At that time thev brought the
22: unit down and radiographed the balance of the feedwater lines
22 on thas unit, and also took a lock at Unit 1, where they also
24 | discovered they had some cracking.
Ace-Feceral Fsporers, N,
e Cn May the 25th, NRR sent a letter tc all BWR
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licensees informing them of the D.C. Cock failures and
requesting specific information on feedwater system design,
fabrication, inspection and operating histories. At the same
time, the Office of Inspection and Enforcement reguested PWR
licensees that were in current outages to immediately conduct
volumetric examinatizcns of certain feedwater piping welds.
As a result of the above actions, several of the
licensees with Westinghouse PWRs reported cracking at the
nozzle-to-piping welds.

On June the 25th, after the initial cracking was
found, I&E issued a bulletin requesting all facilities with
Westinghouse and CE steam generators to complete specified
inspection programs within 90 days.

*(Slice.)

This slide is basically the results of the
inspections, of the inspecticns which have been performed to

B

date. As you can see, three facilities other than

Westinghouse plants were examined: Crystal River Unit 2,

Calvert Cliffs Unit 1, and Davis Besse 1. That constitutes

the 1list of facilities in whicn nc cracking has been foun
in the transition from the nczzle tc the piping.

In addition tc the list we have here, we found th:is
morning that Ginna alsc has some cracking in the same area.

Noxth Anna Unit has a question as to whether or not they had

cracks or some ciscontinuities that were in the welds
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i
11 originally.

2 I think I would like to go on next and present a
j - - » - . . -
. 3i summary of the preliminary metallurcical analysis which has
]
4! beex performed to date. The units on the top -- D.C. Cocck Unit

5| had through-wall cracking, and they basically discovered their

4| problem by the leak detecticn methods.

These facilities, frcm the results of the preliminary

|

8| analysis, have similar looking failures. The failures are

9 | rather flat. 1In some cases there is clear evidence cf marks.
10| There has also been evidence of fatigue striations on scme

| of the --

12 Dr. SHEWMON: What is the difference between a

i ‘ '
131 beacn mark and a fatigue striation?

-

‘4, MR, HERMAN: A beach mark is a macro indicaticn which

15| indicates stops and starts in a fatigue~-type failure, and the

16| fatigue striation is indicative of perhaps the individual loads

i7)| that would propagate =--

!

)
18 i DR. SHEWMCON: One is *he individual cycle, the other
19| is the =--
20 MR. HERMAN: More the stops and starts and failures.

21 Most of the work done to date so far has been by

|
a~m . A % 2 . - 3 il = s "
22 | Westinghcuse, and they have tentatively identified the mode
1

21| of fracture in these units as corrcsicon-assisted fatigue.
!
24 | They are straight transgranular and there is not a great deal
Ace-Facderal Reporters inc.
ae | i . . ‘ iy
& | of oxidatic

n associated with the cracking.
i
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San Onofre and Point Beach have generally much more

shallow cracks. They tend to be much more branchy and filled
with oxide, and they look like they were prubably stable cracks

that have been there for a longer pericd cof time.

I think we don't have a clear picture to date as to
what the initiating mechanism is for the cracking. Most of the
construction graphs have been reviewed and appear to be

reasonably -- well, it appears that they are free of cracks at

that stage.

Some of the things that are suspected as contributin

factors to either initiating

fabrication cdefects these may be associated with heat

treating -- pipe vibrations, environmental effects, thermal

stresses, and improper pipe restraints.

DR. SHEWMON: When you say a fabricaticn defect, you

mean there were cracks there?

MR, HERMAN: There may have been some cracking.

In the case of Piablc Canyon, which is not on this
list, they had a problem with -~ which was identified by the

licensee -- and the mode of failure in that case was supposed

to be cracking asscciated with the welding with the cycle,
with the preheat cycle and with the pcstweld stress relief.

L ; J
T™h whether ©

re is a gquestion c¢cn scme pecple's minds as to
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cracks, why do you conclude that they are corrosion-assisted?
Did vou say scme of them are transgranular?

MR. HERMAN: Most of them were transgranular. The
macro appearance of the cracks is rather flat. It is very
typical-locking of fatigue failure, and there is some evidence
that there iz assistance by corrosion.

MR. ETHERINGTON: Is that conclusive?
MR. HERMAN: These are tentative analyses at this
time.

DR. SHEWMON: You get that out of the fact that you
can't explain them with the stresses yocu know about without
that?

MR. HERMAN: I think we will get to that a little

further on. .

Di.. SHEWMON: All right.

(Slide.)

DR. SEEWMON: One thing before we leave that. You
didn't really say anything about whether there was a particular
axis or orientation cr part of the wall =--

MR. HERMAN:

DR. SHEWMON: Okay.

MR. HERMAN: In the deeper failures, the cne I shcwed
up on the top that are being called corrosicon-assisted fatigue,
the rracture appearances are more or less elliptical. I don't

- o s e - dmerm T amabs oA
are iilxXxe at Wwo .CC - ha

remember the exact locations, but &thsavy
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across from each other and thev are lccalized. The deepest
cracks are localized at some area on the ripe, and they are
elliptical ia nature.

It looks like there might be some kind of bending
associated with the crack. In most of the cases, the cracks --
the original fabrication -- in this case there was a backing
ring on here, very shallcw cracks underneath that area. But
there is a counter bore on the =-- in this case it was an elbow,
in which there is stress concentration here. Thisz is counter
bored to align the thicker-fitting section with the nozzle
transition piece.

2 And in all cases, on the tcp the primary crack had
Seen running out of this corner at the top, which is where you
would expect it to be coming (Indicating). As I said, the --
in the Cock case, the cracks were through the wall. They were
basically elliptical, with some shallow cracking arcund the
balance of the piping in the Coock case.

DR. CORTEN: Are those secondary?

MR. HERMAN: Yes, in scme cases scme slight indica-
tions up in this area. But nothing that was as deep as these
cracks in the area where the nczzle was.

DR. Z2UDANS: You also had cracks in the nczzle?

MR. HERMAN: Thers were some slight cracks in the

nozzle, which were circumferertially arouné them, shallcw.
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As a postmeortem to the failures, the as-built
configurations were analyzed with regard tc pressure dead

weight and thermal expansion to the original codes. Additicnal

analyses were done looking at thermal transients such as
throuch-wall bending stresses and thermal stresses due to
local geometric discontinuities.

The results of all the analyses were that the
normal cperating stresses were under code allowables and the

ones cutside the code regquirements were rather low.

DR. CORTEN: The ones that were outside of the

code reguirements?

MR, HERMAN: Yes. These were additional analyses

performed that were not reguired by the code.

.DR. CORTEN: They are not beyord the code allowable.

MR. HERMAN: No.

DR. SHAO: So far, the stress analysis consists of

-

pressure loading, the general thermal loading and the local

thermal loading. Possibly there is wvibration loading, dut

nobody knows whether there is such a loading or not. There

3 L
We dcn't

may be additicnal loading that is missing here.
Kncw.

DR. SHEWMON: If I ith that for a minute,

2

n
ot

ay 3

saw one reascnably complete analysis

a
o

though, I

)

I thought came from PG&E. Is that San Onofre

......
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DR. SHEWMON: One of the things that struck me was

that all of these pressure dead weight and maybe thermal

expansions were trivial. they cot down tc, let's say,

the thermal expansion ané one of the other thermals, and then

they said, these come out 60 and involve 90,000 psi, but =-

MR. HERMAN: No, I don't think they are anywhere at

levels that high.

DR. SHEWMON: He then went on and said that, given

that, the code ~ays it cught to be goced for 1,000 cycles, and

so it still meets the code.

MR. BENDER: I think that has to do with the way in

which the piping is analyzed. .

Tom, you know a little bit about that.

PICKFL: On like the

-DR. the secondary stresses,

thermal transients, where they are self-relieving, the elastic

analysis wculd let you go to stresses that are considerably

above the yield stress of

the material.

And 60,000,

the stress

is not an unreascnable atress for the very low cycles in the
code fatigue curves.

It is sort of a fictitious typ stress.

DR. SEAO: The 60,000-90,000 is not really a stress

measure. It is

pseudc-elastic stress, essentially the measure

cf strain.
DR, ZUDANS: It is not a guestion of what it 15 a
- < - s - ) -~ - ~ s .- P T - h
measurernent c¢£. I am interested in Xnowing what was tae .Loac
a4
)y -
ST = 8
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scurce that gave this --

MR, HERMAN: I think we will =--

MR. BENDER: Thermal expansion. Cycling in the
sense that evervy time the feedwater chemical changes, you get
a different expansion on the pipe.

DR. PICKEL: And as the gentleman said, it is really
a ~alculation cf strain with the stress being interpreted as
-- from the calculated strains.

DR. SHAO: I would like to make two comments on this
slide. As.far as the calculations show, everything is under
allowable. But there are two gossibilities that the calcula-

tion doesn't cover.

.

The one possibility is maybe there is additicnal
locading that nobody knows, wheth;r a vibraticon loading, water
hammer loading, whatever, which has not been calculated.
Another possibility is they use an ASME code fatigue curve.
Because of corrosion, mayke the fatigue curve isn't right.

They used an ASME fatigue curve that shows everything is okay,
but maybe it isn't okay, because after cperating for a couple
of years the fatigue strength of the material may be different.

The two pcssibilities that are not covered by the

stress analysis are these.
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5,000 psi stress, then I have a lot of trouble with that,

DR. PENSE: VYesterday in the discussion ¢of this,
the striation spacing was gquoted for us and it is small. So I
doubt we are talking about very large stresses. So it has
got tc be many cycles of low stress type. Therefore, I don't
think it can be a low cycle fatigue phenomencn. ®

DR. SHEWMCN: It was a high cycle on that cne. But
he is also talking about his beach marks or whatever, and we
are advised it implies that there are other sorts of things.

DR. PENSE: There were those particular groups of
cycles. You may have a large number of very high cycle fatigue
striations, anéd then you have some reason why the plant shuts
down or for scme other reason, the fatigue ceases. That leaves
a macrosceopic beach mark. That does not imply that there was
a large stress cycle.

Then the plant starts up again, and that has been
marked more or less by corresion. And then you start again
and you get ancther whcle batch. That dces not imply there
was a large stress cycle.

I think that the indication was yesterday, we have
got to be talking about vibraticnal or high-cycle fatigue.

MR. HERMAN: I would like to make one comment on
that. The striation spacings we are seeing on surfaces that
have been fairly heavily =-- well, have had some cxidation on

them. They alsc happen to be on the same cocrder of magnitude

- e
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as the perlite, fractured perlite. I don't kncw how much stock
we can put in the fatigue striation spacing right now.

DR. CORTEN: The fatigue striaticn spacing dcesn't
eliminate zome major cycles that start at cracks and then
propagac2 with the miner cycles.

MR. HERMAN: I think the cther thing is the initiaticn
of the outer part of the fracture, where the initiatiocn would
have taken place. Those are reasonably obliterated on the
fracture surfaces. You really can't get very much on the
initiating cracks. .

MR. ETHERINGTON: The normal thicknesses of the pipe,

Ld

is the steel stronger in the vessel?
MR, HERMAN: It is 105 steel in thrf nozzle-.and I
think it is 508, Class 2 in the fittings.
MR. ETHERINGTON: What would that mean in a real
§ 3e on tensile strength?
MR. HERMAN: It would be somewhat higher.
DR. SHAO: I think it is about the same.
MR. HERMAN: Maybe a little higher,.
MR. ETHERINGTON: We woculd have to try toc account
for it occurring in the pipe rather than in the nczzle always.
DR. SHEWMON: I think I would check Larry's figures.

I thought I looked up scmething different.

DR, SEAO: They use tre same fatigue curve,
DR. SHEWMON: Thev are not very much different

LOA "'2
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One was 106,
MR. HERMAN: And the otner was 508, Class 2.

DR, SHAGC: 106 is piping ané 508 is forging.

MR. ETHERINGTON: The micrc shows a strong structure =-

MR. HERMAN: What set do you have?

DR. SHEWMON: We will wait for yours. Go ahead.

MR. HERMAN: I have got the originals of the
Westinghouse material on all plants. I was going to get into
short-term corrective actions that are happening. The crack
components are being removed, in meost cases taking the elbows
out, the reducers out, whatever the areas that happen to be
cracked, and they are being replaced.’

The transitidn sections geing from the fitting to the
nozzle ---let's say their design is being somewhast improved ina
terms of their being raised. The tapers are being mcre
gentle and measures are being taken to reduce the stress con-
centrations.

Grinding or other repairs are being performed in the
areas where there is shallow cracking to remcve those. The
total repair, upon its completion, is being radiographed afes
after the repair and after the final heat treating, to assure
that, at least within the detections of the RT, that there are
no fabrication defects in the area.

Also, a UT baseline is being performed. Also, a

test program iz beingestablished fcr Cock and Robinson at this
-~ r
r( :4 {;.J
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ime where acceleration, displacement ané temperature are being
measured. The long-term fixes as cof right now are to gerform
a test program using the data obtained and subsequent analyses
to establish cause of failure and the cause of the initiation;
and modify the piping systems if it is reguired.

(Slide.)

The lines are being instrumented here in the areas of
the elbows, circumferentially, with accelercmeters, strain
gauges, thermocouples. There is displacement transducers and
accelerometers on the line, and there is going to be an effort
to establish any thermal transients that occur, any vibrations,
any gross movement in the pipe.

I think the other thing is that theée hasn't been any;
evidence on any of the restraints, where the pipes have been
cut loose, that there has been any undue amount of residual
stresses in the lines, and they haven't been dropped particularly
much when they have been cut lcose. There haven't been any
damaged restraints or suppcerts, or it has been minimal, at
least. Sc that hasn't appeared to be a prcblem.

MR. BRENDER: 1Is that configuratirn you héve gct up
there -- is that what all cf them are, or is that just
D.C. Cook?

MR. HSRMAN: This is Cock. This is reascnakbly

typical of the cnes that have the deeper cracks. They come

5 . .
- -
ang ¢ 1nto an e.isdw.

cut from the nczzles to either redu
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MR. BENDER: What is the dimension from the elbow at

the tcp to the elbow at the bettom, the vertical runs?

- -

MR, HERMAN: I don't remember, 14 or 15 feet.

MR. BENDER: So the flux has to do with whatever is
involved in moving that vertical line up some amount; is that
right? It would be nice to see all of the attachments so you
can see where the ccnstraints are.

MR, ETHERINGTON: Do the cracks always occur in the
same place, always underneath, or in the same area?

MR. HERMAN: The cracking that has occurred--what we
are characteriziag are the deeper cracks. They have been in
the region where there is a suction change or at the end of a
counter bore, in the area where the fitting thickens. ¥

-DR., SHAO: They always occur at high stress concentra-
ticn areas.

MR. ETHERINGTON: 12:00 o'clock, 6:00 o'cleck, or
what?

MR, HERMAN: They haven't necessarily all been in the
same place.

DR. ZUDANS: Could you point out ==

DR. SHEWMON: Let's get his comment here.

MR, KLECKER: Herman has set the picture for where
most of the cracking has cccurred. It has generally been in a

region close tc the nozzle, not always in the weld. Right here

e B . S = 3 : 3 -
. 2ut 1n the cases tlhat BCh mentioned, wiere

K
~

sometimes in her
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the cracking has been most severe, the elbow has been reasconably
close to the nozzle, such that you do have the potential for
thermal mixing when you are operating with, say, either aux
feedwater during startup and shutdown, or at standby. In scome
cases, in particular on the Coock plant, their operation under
those conditions was with on-off contrecl, and the flow rate
would be very small compared with nominal full flow rate at
full power.

. As a consequence, when the water is shut off you
tend to get hot water accumulating in here from this conducticn
from the vessel itself. And then, when the water is turned con
again, you have -- tené to be flushed back. We could visualize
the potential for the cold water sweeping up due to the
centrifugal forces acting on it.

And in the Ccok case, the cracking has been in the
top of the line. In a few other cases where this dimensicn
here is further remcved, say about four or five feet, we have
found that as you come up you could get the water tunding to
cause -- the coclder water tending toc cause the cracking near
the bottcem of the line.

DR. SHEWMON: When ycu talk about it being on-off
control, what is the freguency of that? 1Is that sort of once
a day, or is that sort of once every ten seconds as they try
to medulate their Slow?

MR, HERMAN: I don't kncw that we cught Lo go

-

504 226
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into the on=off control situation. A lot of these plants are
using a continuous makeup, eitner from aux feedwater or from

electric~driven pumps, where they run at scme rate. They have

been steaming in the condenser during hot standby and they have
basically a constant situation where they are bringing basically

maybe 100 gallons a minute into makeup for what is being steamed

cff tc the condenser.

MR. KLECKER: But you wouldn't get stratification --

you would get stratification to some extent.

OR. SHEWMON: Can I still cget an answer to my

guestion?
KLECKER:

MR. I believe during hot standby == it

would vary, of course,, facility to facility. But we are
talking on the order of ten minutes to a half hour, as the
level drops in the steam generator and it has tc be brought
back up. It gives an cpportunity for warm water tc flow cut
inte this area.

MR. BENDER: With regard to the strain gauge, can
you be a little more explicit in saying where ycu are going to
make the measurements?

MR. XLECKER: The strain gauges on the Ccok

)
©

facility, which is the cne we have the details on at t

moment, are located top and bottom and on the side at this

location here and about in here. So they will encompass this
entire elbow, as well as a few down lower cn the other line.

And we have cracking in thcse cases, tco.

e i e o
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MR. BENDER: Are they accelerometers or strain
gauges?

MR. KLECKER: Both. Strain gauges, thermccouples up
here, as well as an accelercmeter, which of course tends tc
monitor the vibration cf the steam generator itself, as
contrasted to cne -~

MR, BENDER: Is that testing in the present configura-
tion or the proposed?

MR. KLECKER: Present.

MR. BENDER: We will ke able to see actually what is
happening?

MR. HERMAN: The accelerometers are going to be back
at the bottom of the vertical droppage.

‘DR. SHAO: This loading you are talking about is
already occurring?

MR. KLECKEK: No, not the cne I am talking about.
The one that is included in the analysis at the mcment is
taking into account the effect of the differential thicknesses
in the walls here.

DR. SHAQC: How ccme this cne is‘*not included in the

analysis.

"

MR. KLECKER: That is difficult toc do. Firs

or

C.
all, we are still speculating on the mechanisms here. OCne can

only visualize what might be happening. Hopefully, with the

thermocouple installation -=-

wLh
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!‘ DR. SHAD: But with the ten minutes ewsry cycle, there
2i is a lot of similar fatigue,
_ 3 MR. KLECKER: 1In addition to that, when you mix
|
| 4 cold water with warm water, you are going tc get local eddies.
5‘ DR, SHAQ: Somecne had to do some estimate, some
5 judgment, including the calculation.
7 MR. KLECRER: It becomes complex. It is sort of
! 3 ! related to the BWR where you c¢et mixing cf hot and colé water
} 9| and tumbling of the water.
0 MR. ETHERINGTON: Here you are getting the cracks cn
11| the ocutside.
12, MR. HERMAN: No.
i - 13‘{ MR. KLECXER: Inside. . )
i u? .DR. SHAC: Inside.
| 15: MR. XLECKER: The crack is risht here (Indicating).
; ‘é;f MR. HERMAN: That is one of the cnes they analyzed
! 17\% for Cook.
1 ’8:1 DR. ZUDANS: On your next slide, could you indicats
19 ! where the restraints are placed?
20; MR. HERMAN: There are restraints, but only cne cor
21} two snubbers on the line, and thev are fixed at the generatoer
22'& and at the containment. There is not really much cn the line.
23? DR. ZUDANS: No restraints?
2 MR. KLECKEZR: Not on this one shown here. It would
Ace- «deral Ragorters, inc
25 | extend this line cut maybe about 10-12 feet, I believe. There
“ 584 259
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are snubbers and a spring hancer,

DR. 2UDANS: 1Is there axial restraint :»n the horizontal
portion as you go out?
MR. XLECKER: not on this.

Xo,
MR, HERMAN: The lines are locosely supported.

DR. ZUDANS: Would it be possible for you, when you
dispose of these instruments, to put it in this plane sc that
they would measure the steam nozzle motien in that direction;
not transverse, this way (Indicating)? At the bottom of the
elbow another displacement transducer to see if there 1is a
relative motion of the steam generator relative to the rest cof
the pipe, which would not, maybe, be thermal effect but
mechanical.

,MR. HERMAN: There are hints by Westinchouse that
there possibly might be some ~--

DR. ZUDANS: Yes, and that would induce the bending
at the tor of the elbow, and that is what you are locking for.

DR. SHAO: I am worried abcocut mechanical loadings,
but nobody can find out about mechanical loading.

DR.

SHEWMON: Let's go on.

MR. HERMAN: One of the things I am putting up here

are the NRR actions that are planned at this time. One is

an independent review of
licensee, have an indegendent

-

N -

the mcdée

20

and Lawrence Livermore lLabs
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. ’% In addition, @ telieve -- they would be done here -- the stress
2? analyses review of the work of the licensees, have some indepen-
31 dent analvses performed by INEL, plus the staff has dcne scme
‘¢ work in stress analyses review, and have recommendations made
5| cn the test programs by Livermore.
6 They -- we are going to -- there are some cther
7w plants that may be interested in putting instrumentation on tae
8! lines. They are geoing to review currently what is being done
9 | on Coock and Robinson and the possible areas of measuring
‘01 temperatures and stresses and accelerations, and perhaps come
|
113 up with some either alternate recommendations or cther
‘2i instrumeqtaticn that might be better suited to getting some
o 1l "

e- | information on the problem.
14 | *The responses to the May 25th letter, which are
]5: basically information on various designs, varicus facilities,
6 in terms of feedwater line layout and the way the plants are
L& operating, feedwater chemistry history, those things are going
" to be gon< through. And then the conseqguences of the cracks.
19w We are going to look at various things which might cause
20? challenges tc the pipe integrity, and alsc take a look at the
2': piping structural integrity in terms of what is there for the
2 material, and then svstems effects, and then evaluate and then
23; do corrective acticns.
24? .

A“N‘“u.“»""t”n'! Any questions?
25 | "

DR. SHEWMON: Do you have any icdea why the DC 2

| 584 261
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showed the :racks first, being guite similar to 1, I assume,
and three ¢. four times as old?

MR. HERMAN: No. Of all of the facilities that has
been around, it is an ice condenser plant.

DR. SHEWMON: Cook 1 and 2 are both ice condensers.

MR. HERMAN: The unit that had the through-wall
cracking had the least service time, and I don't think that
there is particularly any answer as to why it failed and the
other one didn't.

DR. ZUDANS: Is it known for sure that it failed?

MR. HERMAN: No, it is not known that the cracking
initiated first. What is known is that it leaked first and
went through the wall.. I don't know that we can say anything
about initiation.

DR. SHEWMON: I would like to see the pictures ycu
lifted cff the Westinghouse people yesterday, but I am not

sure that we should hold up the whele group for th

fu

Do you want to adjourn for lunch or start in on
combinaticon loads?

We will come back refreshed in an hour fcr combined
loads.

(Whereupon, at 12:21 p».m., the meeting was

recessed, to reccnvene at l:21 p.m. the same day.)
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FY 1981 AMENDED BUDGET
(5 IN MILLIONS)
SEISMIC, STRUCTURAL, MECHANICAL AWD SITE SAFETY

STRUCTURAL ENGINEERING RESEARCH BRANCH $ 6.0
MECHANICAL ENGINEERING RESEARCH BRANCH 7.4
SITE SAFETY RESEARCH BRANCH 6.5

TOTAL PROGRAM SUPPORT $ 19.9



MECHANICAL ENGINEERING
RESEARCH BRANCH

STRUCTURAL ENGINEERING
RESEARCH BRANCH

SITE SAFETY RESEARCH
BRANCH

AGENDA

NEEDS AND PRIORITIES OF RESEARCH PROGRAMS
OTHER THAN SSMRP FOR THE SUBCOMMITTEE ON
EXTREME EXTERNAL PHENOMENA AND METAL
COMPONENTS

'NEEDS AND PRIORITIES OF RESEARCH PROGRAMS
OTHER THAN SSMRP FOR THE SUBCOMMITTEE ON
EXTREME EXTERNAL PHENOMENA

RECURRENCE INTERVALS FOR EARTHQUAKE AT
REACTOR SITES

e
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RECENT RE,.”™ ™ PROBLEMS RELATED TO STRUCTURAL
AND M CHANTCAL ENGINEERING

BWR FEEDWATER NOZZEL CRACKS
PUMP AND VALVE OPERABILITY
BWR PIPE CRACKS :
PIPE CRACKS IN PWR SECONDARY SYSTEMS
SHUBBERS
STEAM GENERATOR TUBE CRACKING
SEISMIC PROBLEMS
A.  HUMBOLDY BAY 3
B. GETR
DIABLO CANYON (NOT YET OPERATING)
TROJAN
SYSTEMATIC EVALUATION PROGRAM (SEP)
. RECENT 5 PLANT SHUTDOWN '
G, RECENT I & E BULLETINS



RECENT ISE BULLETINS CONCERNING SEISMIC AND STRUCTURAL DESIGN ADEQUACY
79-02 - BASE PLATES FLEXIBILITY AND ANCHOR BOLTS
79-04 --IMPROPER SPECIF[CATIdN OF CHECK VALVE WEIGHT
79-07 - USE OF ALGEBRAIC SUM FOR MODAL RESPONSES FROM SEISMIC ANALYSIS
79-13 - CRACKING OF PRIMARY SYSTEM PIPING

79-14 - VERIFICATION OF AS-BUILT PIPING SYSTEMS AND THEIR SUPPORTS
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ACRS SUBCOMMITTEES ON
EXTREME EXTERNAL PHENOﬁENA
AND
MATERIALS AND METAL COMPONENTS
EY 1981 BUDGET
MECHANICAL ENGINEERING RESEARCH BRANCH

J. E. RICHARDSON
CHIEF
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MECHANICAL _ENGINEERING RESEACH_BRANCH
FY 1981 BUDGET

AGENDA

OVERALL BUDGET

DYNAMIC ANALYSIS PROGRAM
MECHANICAL COMPONENTS PROGRAM
CODES AND STANDARDS PROGRAM
PRIORITIES



MECHANLCAL ENGINEERING RESEARCH BRANCH
BUDGET

($ In THoupAnDS)

FY 79 | FY.80 | FY 81
DYNAMIC ANALYSIS 1586 2105 3500
MECHANTCAL COMPONENTS 50 850 | 1750
CODES AND STANDARDS 0 885 2150

TOTALS | 1636 3840 7400

INCLUDES SUPPLEMENTAL REQUEST

W



MECHANICAL ENGINEERING RESEARCH BRANCH
DYNAMIC ANALYSIS

($ In THousANDS)

FY79 | FY 80 | FY 8l

SEISMIC SAFETY MARGINS RESEARCH PROGRAM 935 1505 2000
PARET 165 | 100 300
LOAD COMBINATIONS : 300 500
HDR MECHANTCAL COMP. ANAL. - - 300
HDR MONITOR 50 50 200
NONLINEAR SYSTEM MODELING 135 150 | 200
TOTALS | 1286 2105 3500




SEISMIC SAFETY MARGING

RESEARCH PROGRAM
(MECHANICAL ENGINFERING) N

USER OFFICE:  NRR AONTRACTOR:  MAWRENCE LIVERMDRE LABORATORY (L11)
FUNDING:.
FY - $12%K FINNO.:  AD126
FYSD - $1505K
FY81 - $2000K
PRINCIPAL INVESTIGATOR:  P. D. SHITH " ONRC MONITOR:  J. E. RICHARDSON
SUBCONTRACTGRS: 1. ENGINEERING DECISION ANALYSIS COMPANY

2. NSC/QUADREX

3, J. D, STEVENSON

4, U, C. BERKFLEY

5. J. W, WIGGINS

6. ICIA

7. TERA CORPORATICN

3. SCIENCE APPLICATIONS, INC.




SEISMIC SAFETY MARGINS RESEARCH PROGRAM

OBJECTIVES

ESTIMATE THE CONSERVATISMS IN THE STANDARD REVIEW PLAN SEISMIC SAFETY
REQUIREMENTS '

PEVFLOP IMPROVED REQUIREMENTS

DEVELOP MFTHODOLOGIES THAT REALISTICALLY ESTIMATE THE BEWAVIOR OF NUCLEAR
POWEP PLANTS DURING AN EARTHQUAKE

/)
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APPLICATION OF PARET TO OPERATING

" RPEACTORS
USER OFFICE: NRR/DOR/SEPB (TRACTOR:  LAVRENE LIVERIDRE
LABORATORY (LD
ELDING: FY7S - $16%
FYS0 - $100K EIN 40, AQ128
FY8l - $300K

PRINCIPAL INVESTIGATOR: H. J. WEAVER  NRC MRITOR: J. A. O'BRIEN

- JLECONTRACTORS: 1. AGEABIAN ASSOCIATES (DYNAMIC TESTING)
2. ACO ENGINEERS INCORPORATED (OYNAMIC TESTING)
5. STRUCTIRAL MEASLREENT SYSTEMS (SYSTE'S IDENTIFICATION)
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APPLICATION OF PARET TO OPERATING
REACTORS

QRIECTIVES: DETERMINE BY TESTING MIDE SHAPES, MODAL DAPING AU

e

MODAL FREQUENCIES OF OPEATING REACTORS, DEVELOP MEAS
OF EXTRAPOLATING LOW LEVEL TEST RESULTS TO HIGH LEVEL
ENVIRONENTS. DEVISE TECHNIQUES FOR ASSESSING DAWGE

SUBSEQUENT TO SEVERE ACCIDENT AXD ENVIRONENTAL EVENTS.

VERIFICATION OF ANALYSES TO DETECT DESIGN A'D CORSTRUCTION
ERRORS. PROCEDURES FOR PEQUALIFYING PLANTS AFTER EXTREE

EVENTS. PMETHODS FOR EVALLATING CONSERVATISM IN DYNAMIC
LCAD COMPUTATIONS.,

1, ASSESS CONSERVATISMS IN DYNAVMIC ANALYSIS
2, FEQUALIFICATION
5. [DENTIFY CONSTRUCTION ERRORS

L — e ———




LOAD COMBINATIONS

1eE. NRR CONTRACTOR: LAWRENCE LIVERMORE LABORATORY
(LLL)

EUNDING: FY79 - $OK

FY80 - $300K

FY81 - $500K EIN NO.: A-0133
ERINCIPAL INVESTIGATOR: C. K. CHOU
NRC MONITOR: J. A. O'BRIEN

SUBCONTRACTORS: 1., SCIENCE APPLICATIONS INC. (FRACTURE MECHARICS)
(TENTATIVE)

JOHN STEVENSOM/WOODYARD-CLYDE CONSULTANTS
(ECONOMIC AND SAFETY CONSEQUENCES)

LW |

OTHERS TO BE SELECTED



LOAD COMBINATION

ORJECTIVES: TO ASSESS THE CONTRIBUTION TO SAFETY AD COSTS INCURRED

BEE'I ls.

NEED:

DUE TO THE RESUIREENT TO DESIGH FOR SIMLTANEQLS LARE
LOCA AD EARTHOUAE. TO EVALUATE THE PROBABILITY OF
SIMULTAENLS LARGE LOCA PLUS EARTHQUAKE. TO RECOMEND
GENERIC TECHNIQUES AD STANDARDS FOR COMBINING DYNAMIC
LOADS.,

GUIDANCE OM CERTAIN EVENT CO'BINATIONS A'D RESPONSE
COMBINATIONS.,

1. PRESENT CRITERIA RERUIRE STIFF DESIGN
2. POSSIBLE REVISIOM OF DESIGN CRITERIA



USER OFFICE: NRR CONTRACTOR:  EGe5 IDAHO, INC.
ELADING: FY79 - $7K FINMD.: A-6285

FY80 - 7K

FYgl - $300K

PRINCIPAL INVESTIGATOR: R. C. GUENZLER
NRC MONITOR: J. A. O’BRIEN

SUBCONTRACTORS:  NONE

)
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ORECTIVES:

RESULTS:

TO SELECT DYNAMIC MODELS OF THE HDR RECIRCULATION LOOP
SUITABLE FOR USE ON EGeG COMPUTERS, AND TO BXERCISE THESE
MIDELS TO PREDICT THE RESPONSE OF THE SYSTEM TD EXPLOSIVELY
GENERAILD GROND SHAKING AMD SHAKER TESTS.,

COMPARISNS BETWEEN PRETEST PREDICTIONS AD TEST BSERV/TIONS
OF PIPING SYSTEM RESPONSE UNDER SEISMIC TYPE ENVIRONENTS.

OPPORTLINITY FOR FULL SCALE TESTING
NONLINEAR SUPPORTS
VERIFY EXISTING CODES

N PO
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NRC MNITOR FOR HEISSDA'PFREAKTOR

SEISMIC TESTS
USER OFFICE: WNRR CONTRACTOR:  LDESIGHATED, RFP
BEING ISSUED
BIDING: FY79 - $5K
FYg) - $50K EINMND: B6755
FYS1 - $200K

PRINCIPAL INVESTIGATOR: WNDESIGWATED  NRC MOHITOR: J. A. O'BRIEN

NOWE, BUT THIS EFFORT FEEDS TWO OTHER HDR PROGRAIS
FUNDED BY RES AT LLL AD [EL.
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NRC MDNITOR FOR HEISSDA/PFREAKTOR
SEISMIC TESTS

CRIECTIVES: ASSIST IN TEST PLAWNI:3, OBTAIN DATA, INTERPRET FILIDINGS,

BESULTS:

NEED:

EXPLAIN TEST OBJECTIVES, MAE RECOMEDATIONS FOR EPADING
OBJECTIVES A'D ASSESSIENT OF TEST RESULTS,

[DEATIFICATION OF AVALYTICAL THADEQUACIES IN SEISMIC
METHODOLOGY AD CONFIRMATION OF CONSERVATISIS,

1, PROVIDE QM-SITE EVALLATIOM
2, ASSESS RESULTS
5. RECOMEND FURTHER IMVOLVE'RNT



USER OFFICE: JSD

FUNDING: FY79 - $135K
FY80 - $150K
FY81 - $200K

PRINCIPAL_INVESTIGATOR:

S. F. MASRI

NONLINEAR_SYSTEM MODELING

CONTRACTOR: - 1.5.C.

EJN._NDJ.: B‘5976

NRC MONITOR:

D. D. REIFF

! Za



NONLINEAR SYSTEM MODELING

OBJECTIVES:

o  ANALYTICAL AND EXPERIMENTAL STUDIES OF DYNAMIC RESPONSE OF
NUCLEAR PLANT MECHANICAL EQUIPMENT -

o  DETERMINE EFFECTS OF NONLINEAR SYSTEM MODELING ON ABILITY TO
PREDICT STRUCTURAL RESPONSE OF MECHANICAL COMPONENTS

PROVIDE METHODOLOGY FOR BOUNDING RESPOMSE FOR LICENSING STAFF
ASSESS LIMITS OF SCALING

ASSESSMENT OF SIMPLIFi.i) MODELING TECHNIQUES

PROVIDE BASIS FOR PUMP AND VALVE QUALIFICATION REQUIREMENTS

N DN e

17



NONLINEAR SYSTEM MODELING

RESULTS:

QUANTIFY DESIGN MARGIN OF SAFETY UNDER DYNAMIC LOADS
DESIGN CURVES FOR COMPONENT RESPONSE
COMPUTER CODE DEVELOPMENT/MATHEMATICAL MODELS

GENERIC MECHANICAL COMPONENT RESPONSE TO SELECTED DYNAMIC
ENVIRONMENTS



INPUT

NONLINEAR SYSTEM MODELING

EXCITATION
CHARACTERISTICS

S?IL/STRUCTURE
NTERACT ION

> SYSTEM

MODELTNG
PARAMETERS

SYSTEM
IDENTIFICATION

PHysicaL MobpeL
NONL INEARITIES

> [ RESPONSE |

CALCULATION
TECHNIQUES

APPROXIMATE
SOLUTIONS

Computer CoDES
ScaLinG Laws
TRANSFER FUNCT 10N
Puasen Inputs
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MECHANICAL ENGINEERING RESEARCH BRANCH

MECHANICAL COMPONENTS

($ In THOUSANDS)

FY 79 FY 80 Fy 81

PUMP AND VALVE OPERABILITY - 600 ano
COMP, SEISMIC QUALIFICATICN - 100 - 250
ADYpNCEQ_§£lSMlC DESIGN . " 100
QDVANCED SEISMIC RESTRAINERS - - 200
TOTALS 50 850 1750

* INCLUDES SUPPLEMENTAL REQUEST

o,

-~

2/



USER OFFICE: OSD

FUNDING :

FY79 - $50K

FY80 - $150K
FY81 - $300K

PRINCIPAL INVESTIGATOR; UNDES

SNUBBERS

CONTRACTOR:

UNDES

EIN NO.: B-6603

NRC_MONITOR:

D. D. REIFF

7?7



SNUBBERS

OBJECTIVES:

TO EVALUATE EXISTING CRITERIA FOR USE OF MECHANICAL AND HYDRAULIC
SNUBBERS ON NUCLEAR PIPING AND SYSTEM COMPONENTS AND PROVIDE SUPPORT
FOR SNUBBER REGULATORY GUIDES

TO ESTABLISH AN ANALYTICAL AND EXPERIMENTAL CHARACTERIZATION OF SNUBBER
AND RESTRAINT DEVICE PERFORMANCE WHICH WILL BE USED TO YIELD WIGHER PLANT
PIPING SYSTEMS RELTARILITY

RESULTS :
THE DATA BASE AND EVALUATIONS WILL BE USED TO:

DEVELOP TECHNICAL SPECIFICATIONS

REVISE THE STANDARD REVIEW PLAN

CUPPORT THE REGULATORY GUIDES ON APPARATUS QUALIFICATION, APPLICATION
AND IN-SERVICE INSPECTION

TOPTCAL REPORTS IN SUPPORT OF PROPOSED REGULATORY GUIDES

NEED: 1. MAMY SNUBBER FAILURES

2. ASSESS DESIGN AND APPLICATION
3. ASSESS QUALIFICATION AND INSPECTION REQUIREMENTS



APPROACH :
WORK PLAN

ESTABLISH CRITERIA
PARAMETERS FOR CRITERIA
ANALYTICAL PROGRAM
SCALE TEST PROGRAM

USE OF LOFT

PROBLEMS :
[F FULL SIZE TESTING IS REQUIRED, ADDITIONAL FUNDS MAY BE REQUIRED

SNUBBERS
\
|
|



PUMP_AND_VALVE OPERABILITY

USER OFFICE: NRR

FUNDING:

FY79 - N/A
FY80 - $600K
FY81 - $900K

PRINCIPAL INVESTIGATOR: UNDES

CONTRACTOR:

UNDES

FIM NO,: B-6727

NRC_MONLTOR:

D. D. RETFF

-



PUMP_AND VALVE OPERABILITY

OBJECTIVE:

o DEVELOP ACCEPTANCE CRITERIA AND METHODS FOR QUALTFICATION
(SUPPORTED BY A TECHNICAL PARAMETRIC DATA BASE) OF SAFETY -~
RELATED PUMP AND VALVE OPERABILITY W

RESULTS:

o  PREDICT (FOR NRC LICENSING POSITIONS) THE RELIABILITY OF PUMPS
AND VALVES TO PERFORM THEIR DESIGNATED- SAFETY FUNCTIONS,

NEED: 1. ASSESS OPERABILITY ASSURANCE IN EXTREME ENVIRONMENTS

2. EXISTING PUMPS AND VALVES NOT QUALIFIED FOR CURRENTLY
[DENTIFIED SERVICE CONDITIONS

~

‘ol 72 b



PUMP_AND VALVE OPERABILITY

APPROACH: =
o FAILURE ANALYSIS STUDIES : e
(CAUSE/IMPACT - COMPONENT DEGRADATION)

o DEVELOP OUALIFICATION ACCEPTANCE CRITERIA

INSPECTION TECHNIQUES
TEST PROGRAM (LIMITS OF ANALYSIS, DESIGN MARGIN)

PROBLEMS :
UNDEF INED ENLARGED SCOPE OF SAFETY RELATED EQUIPMENT (TMI) MAY CHANGE
ENVIRONMENTAL CONDITIONS AND LEVELS OF PERFORMANCE PARAMETERS FOR DESIGN

MARGINS

-/ "



SEISMIC_QUALIFICATION OF RUCLEAR PLANT
MECHANICAL AND_ELECTRICAL EQUIPNMENT

BUDGET:  FY80 $ 100K FIN NO.:  B-60OD
FY81 $250K

USER OFFICE:  NRR

CONTRACTOR:  UNDESIGNATED - RFP BEING ISSUED
PRINCIPAL INVESTIGATOR:

NRC MOMITOR: J. J. BURNS
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USER OFFICE: NRR

FUNDING:

FY80 - $0K
FY81 - $100K

PRINCIPAL IHVESTIGATOR:

ADVANCED SEISMIC DESION

"CONTRACTOR:  UNDES

FIN NO,: B-6732

UNDES NRC MONITOR: J. A. O'BRIEM
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WGER OFFICE:

FUNDING:

ADVANCED SEISHIC RESTRAINCRS

NRR CONTRACTOR:. U, C. BERKELEY

FY81 - $200K ($400K From DOE)

PRINCIPAL INVESTIGAIOR: V. ZACKAY

SUBCONTRACTORS :

NRC MONITOR:  J. E. RICHARDSN

1. BATTELLE NORTHWEST LABORATORY
2. MASSACHUSETTS INSTITUTE OF TECHNOLOGY

72



ADVANCED SEISMIC RESTRAINERS

OBJECTIVES:
DEVELOP ANALYTIC PROGRAM TO CONFIRM VIABILITY OF ELASTIC-INELASTIC DEFORIWTION (F RESTRAINER
DEVICES TO CONTROL PIPING AND COMPONENT RESPONSES

DEVELOP SOLID-STATE RESTRAINERS
CONFITRM CONCEPT BY EXPERIVENT

RESULTS:
AWLYTICAL METHODOLOGY FOR PREDICTING COMPONENT AND DEVICE RESPONSE

PRELIMINARY DESIGN CONCEPT OF DEVICES
COST/ZSAFETY BENEFIT STUDY
NEED: 1. MANY SNURPER FATLURES
2. EASY RETROCIT CAPABILITY

3. INCREASED RELIABILITY OMER SNUBEERS
4, GOOD FOR OTHER LOADS, (WATER HA'TLR, ETC.)



MECHANICAL ENGINERING RESEARCH BRANCH

CODES A STRDARDS

(% In Thousanps)

Y79 | B (.80 FY.81
AT CODE ASSESS'ENT - . 200
[)I\f:V;{ —A.&.;&E*NTTT C(N’_.- - 0 500
;)(RlFilJ\lliN oF C(WlﬂER—C(IIS - 500 l(II;~
PIPIG BENIPARS = T
FOREIGN FESEARCH | s | m
TOTALS 0 885 2150

* INCLUDES SUPPLEMENTAL REQUEST

ST



ASME_CODE_ASSESSMENT

BUDGET :

FY79 - $0K

FY80 - $0K

FY81 - $200K

USER OFFICE:  NRR
CONTRACTOR:  UNDESICNATED
PRINCIPAL INVESTIGATOR:

NRC_MONJTOR:  J. J. BURNS

FIN NO, :

B-6729

O



ASME_CODE_ASSESSMENT

OBJECTIVL:
- ASSESS CURRENT CODE RULES AND DETERMINE WHAT CODE PULES NEED

10 BE MODIFIEDR, EXPANDED, OR ADDED, CONSIPERATION WILL BE =)
GIVEN T0, BUT fiOT LIMITED T0:

o PMATERIAL DECRAUATION AND CRACKING oot
o COMPONENT DEGRADATION ¥s
o IN-SERVICE INSPECTION T[CHNIQUES
o DVNNIC BUCKLING
o FATIGUE OF CLASS 11 COMPONENIS

RESULIS:

A RIL WILL B PREPARED ON THE SHORTCOMINGS IN THE CODE AND A SET OF
RECOMMENDED CODE CHANGES AND PERTINENT INFORMATION WILL BE PRESENTED
10 THE ASME CODE COMMITTEE AND TO STANDARDS FOR POTENTIAL REGULATORY

GUIDES

NLLD: CODE DOES ADEQUATELY ADDRESS :
FATIGUE OF CLASS 2 PIPING
BUCKLING OF STEEL SHELLS
STRESS CORROSTOM

"l
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DAMAGE ASSESSMENT OF MECHANICAL_COMPONLNTS

USER OFFICE: NRR

FUNDING :
FY79 - $0K
FY80 - $300K
FY81 - $500K

PRINCIPAL _INVESTIGATOR: UNDES

CONTRACTOR:  UNDLS

FIN NO.: B-6753

NRC_MONITOR:

J. A, O'BRIEN

. &



DAYGE. ASSESSMENT OF MECHANICAL. COMPONENTS s

OBJLCTIML:
DEVELOP PROCEDURES OF HIGH RELTIABILITY TO ASSESS LEVEL OF DAMAGE SUFFERED AND LOCATE REGIONS OF DAWGE

RESULTS:
DETAILED METHODOLOGY AD PROCEDURES FOR RAPID DAMAGE ASSESSMENT OF NUCLEAR POWER PLANTS SUBJECTED 10
SEVERE ENVIRONMENTAL AND ACCIDENT EVENTS

NCLD: 1. MO EXISTING CRITERIA FOR RESTART AFTER ACCIDENT
2. NEED TO SUPPLEMENT CONVENTIONAL INSPECTION TECHNIQUES
5. MAY PE ABLE TO DETECT FATLURE TRENDS PEFORE ACCIDENT

~ v 1) 3.



PENCHMARKS_FOR_APPLIED MECHANICS COMPUTER CODES

USER OFFICE: NRR

FUNDING
FY79 - $140K (REYS)
FY80 - $500K

FY81 - $1250K

PRINCIPAL _INVESTIGATCR: UNDEEICH

CONTRACTOR:  BNL
UNDES

. EINNC.: B-6750

NRC_MONITOR: D. D. REIFF
J. J. BURNS
J. F. COSTELLO
M. HARTZMAN



PENCHPARKS FOR APPLIED MECHARICS COMPUTER CCIES

OBJECTIVES:

DEVELOP AND EVALUATE BENCHMARK PROBLEM SOLUTIONS AND PHYSICAL TEST BENCHMARKS
FOR EVALUATION AND VERIFICATION OF PIPING SYSTEM DESIGN AND ANALYSIS COMPUTER
PROGRAMS

RESULTS:

e INCREASE CONFIDENCE IN EVALUATION OF STRUCTURAL INTEGRITY - ALL PLANTS, ALL
DESIGN CONDITIONS

o VERIFY COMPUTER PROGRAMS - GENERATE CORRECT RESULTS AND DESIGN

D lfjémlNED AND VERIFIED COMPUTER PROGRAMS USED IN DESIGN OF 5 PLANT SHUT

NID: 1. PUWIS SHUTPOWN DUE TO CODE ERRORS
2, NCED TO SHOW THAT CODES ARE VALID
5. PROVIDE LIGENSING STAFF WITH CAPABILITY TO INDEPEMDENTLY VERIFY DESIGN INTEGRITY

1) O
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APPROACH:

DEVELOPMENT OF PIPING BENCHMARK PROBLEMS
EVALUATION OF APPLICANT SOLUTIONS
MODIFICATION OF COMPUTER PROGRAMS
DEVELOPMENT OF NEW PROGRAMS WHERE NEEDED

® ANALYSIS BENCHMARK DEVELOPMENT

- ErasTic (CLass 2 & 3)
- Crass 1 PirinG

- InerasTic (IncLupes Piepe Wwie)

o - PHYSICAL TEST BENCHMARK
- SuesysTeM MopeL TesTs
o Reactor SysTem MopeL TesTs

PROBLENS:

INADEQUATE FUNDING IN FY80 AND THEREAFTER TO ACCOMPLISH PRYSICAL

TEST BENCHMARK DEVELOPMENT

PRIORITY TO INDEPENDENT CONFIRMATORY ANALYSES OF LICENSED PLANTS
ON A NEEDED BASIS DELAYS GENERIC BENCHMARK PROGRAM



('

BENCHMARKS FOR APPLIED MECHANICS COMPUTER CODES

IVES.

PROVIDE NRC THE CAPABILITY TO VERIFY PORTICNS OF THE DESIGN
AND ANALYSIS OF NUCLEAR POWER PLANTS BY VERIFIED COMPUTER
CODES

RESULTS:
1, VERIFIED LOGIC OF THE ALGORITHM USED TG PERFORM CALCULATICONS

2. VERIFIED MODEL OF SAFETY-RELATED STRUCTURAL AND MECHANICAL
SYSTEM BEHAVIQR

yi
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SENCHM\RK FOR APP COM

.!1?‘:8 (‘C."»ES

OACH:

DEVELOPMENT OF :

1. COMPUTER CODES

2. ANALYTIC BENCHMARKS

3. PHYSICAL TEST BENCHMARKS

PRICRITY TO STANDARD REVIEW PLAN (SRP) TASKS:

1. PLANT DESIGN FOR PROTECTION AGAINST POSTULATED PIPING
FAILURES IN FLUID SYSTEMS CUTSIDE CONTAINMENT

3. SEISMIC DESIGN AND ANALYSIS
7. STEEL CONTAINMENT
9, SEISMIC CATEGORY I STRUCTURES -

ADDRESS REMAINING APPLICABLE SRP TASKS

PROBLEMS :
1, COMMITMENT OF LARGE AMOUNT OF RESOURCES FOR CODE DEVELOPMENT
AND MAINTENANCE

2, CODES IN _PUBLIC DCMAIN MAY COMPROMISE INDEPENDENCE OF
VERIFICATION
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FOREIGY PESEARCH AD LICESNING PRACTICES
COORDINATOR FCR GRSR

LSER OFFICE: OSD CHTRACTOR: UMDESIGWATED, RFP
BEING ISSUED
ERDLG: IR0 - 8
FYEL - $200 EINND, B6769
. PRINCIPAL DNVESTIGATOR: UDESIGWTED  URCMONITOR: J. A. O'ERIEN

SURCONTRACTORS:  LWDESIGHATED

H3
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FOREIGN RESEARCH AND LICENSIN
COORDINATOR FOR GRSR

QRJECTIVES:

TO COMPILE, EVALUATE AND CCMPARE FOREIGN RESEARCH AND
LICENSING PRACTICE WITH U.S. RESEARCH AND LICENSING
PRACTICE, TO INDICATE POTENTIAL AREAS OF JOINT VENTURE
RESEARCH AND EVOLUTION OF FOREIGN PRACTICE AMD STANDARDS,

RESULTS:

INTEGRATION OF FOREIGN RESULTS INTO U.S. PRACTICE,
COCPERATION IN RESEARCH WHICH WILL AVOID NEEDLESS
DUPLICATION AND SHARE CREATIVE TALENTS,

NEED:

1, AVCQID DUPLICATION

2., SHARE CREATIVE TALENT AMD EXPERIENCE
3. JOINT VENTURE RESEARCH
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MECHANICAL ENGIMEERING RESCARCH RPANCH

PROJECT PRIORITIES

EBQ!ECT El_gl QCEHM $
SSMRP 2000 2000
LOAD COMBINATIONS 500 500
VERIFICATION OF CCMPUTER CCDES 1000 3500
PIPING BENCHMARKS 250 3750
ASME CODE ASSESSMENT 200 3350
SNUBBERS 300 4250
PUMP AND VALVE OPERABILITY 200 5150
ADVANCED SEISMIC RESTRAINERS 200 5350
FOREIGN RESEARCH 200 5550
COMPONENT SEISMIC QUALIFICATION 250 5300
ADVANCED SEISMIC DESIGN 100 53900
HDR MECH. COMPONENT ANALYSIS 300 6200
HDR MONITCR 200 6400
NONLINEAR SYSTEM MODELING 200 6600
PARET 300 €300
DAMAGE ASSESSMENT OF COMPONENTS 500 7400



ACRS MEETING
EXTREE EXTERNAL PHENGMENA
SUBCOMMITTEE

ALY 11, 1875
FY1981 BUDGET FOR
STRUCTURAL ENGINEERING PESEARCH BRANCH

GOUTAM BAGGH]
BRANGH (HIEF



GCALS

GBJECTIVES

PROGRAM CATEGORIES

PROGRAM MOTIVATION & PROJECT ELEMENTS

COST SUMMARY

GENERAL PRICRITIES

FY1381 PROJECT PRICRITIES

SUMHARY



GOALS

[MPROVE UPDERSTANDING OF REALISTIC BEHAVICR

LOADS
RESPOISE
ACCEPTANCE STADARDS

IMPROVE DESIGN AND CONSTRUCTION QUALITY

ROLE OF ERRORS
TECHNIQLES FOR IMPROVEVENT
SPECIAL CONSTRUCTION TECHNIQLES

[MPROVE SAFETY AND RELIABILITY

IN-SERVICE INSPECTICH REQUIREMENTS
PREDPERATIONAL TESTING AND INSPECTION CRITERIA
NEW CONCEFTS

RECOM'ED PROCEDURES, I'ETHES, AD CRITERIA

REGULATIC!
REGULATORY GUITES
LICENSING POSITIONS

"



BUECTIVES
i Vi

ASSESS STRUCTLRAL BEHAVIOR

ULTIMATE FAILURE MIES

MARGINS OF SAFETY

EFFECTS OF INTERWNAL AD EXERAL PEOER

COBINATION UF NORVAL AND ACCIDENT CONDITIONS
[MPROVE DESIGN & CONSTRUCTION GUALITY

BENCHMARKING OF COMPUTER CODES

DEVELOPMENT OF SIMPLIFIED CCDES

EVALUATION OF TECHNIQUES OF INSPECTION
IMPROVE DATA 2ASE

SCALED EXPERIMENTS

RESPONSE TO NATURAL PHENOFEWA
RESPONSE TO MAN INDUCED EVENTS
DYNAMIC TESTING

PROVIDE INPUT TO

SEISIC DESIGN CRITERIA
QUANTITATIVE GUIDANCE FOR GENERAL DESIGH CRITERIQN #2
ADEQUACY OF ZESIGH CODES AT STAMDARDS



STRUCTURAL EMGINEERING RESEARCH BRANCH

PROGRAM BUDGET

¥ - | e -8
AREAS OF RESEARCH 27 T & L RO A
LoD DEFINITION 0 @5 |0 s 41000
RESPOHSE. PREDICTION | g0 ) 130 821D 219
ACCEPTANCE AHD PERFORMANCE. CRITERIA $10 75 S0 8169 $195)
LICENSING SUPPORT 0 $95 8950 70 §720
EVALUATION OF NEW CONCEPTS 0 0 0 $200 $200

—

.\‘ L.
\'.
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STRLCl‘uFﬂL. E IUNEERING .D'E.DL:‘..'M‘J. o

LOAD DEFINITION PROGRAM

E?:“(:Qg-,q ’QT ™A TT,Il

DEVELOP A BASIS FOR CHOCSING LOADS AT LOAD COMEINATIONS TO EE USED
IN THE DESIGN OF NUCLEAR PLANT STRUCTURES UTER NORMAL AND EXTREE
CONDITIONS.,

A MENTS
ENGINERRING cm.créxzmw OF SEISMIC INPUT
FLOCD HAZARDS A\D FLOCDING EFFECTS
WATER HAMMER SFFECTS
AIRCRAFT & TURBINE MISSILE IMPACT
LOAD COPBINATIGHS

-
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ENGINEERING. CHARACTERIZATION OF SEISMIC INPUT

COST SUMARY: 1. FY8D (PRES) - $150K
2. FY81 (CUR) - $150K
3. FY8l1 (RO - $200K

OBJECTIVES:
FOUIVALENT ENGINEERING INPUT FOR STRUCTURES AT FOUNDATION LEVELS

EFRECTS OF ROCKING AND TORSTONAL MOTION
CHARACTERTZATION OF NEARFIELD MOTION

PROJECT NLLDS:
DEVELOP A FORMAL. PROCEDURE TO  ESTABLIS' SEISMIC INPUT NEAR SOURCE REGIONS

AN TFPORT/T ISSUE FOR PLANTS LIKE DIABLO CANYON, GETR

USEFUL. FOR EXISTING PLANTS WHERE SEISMIC LEVELS MAY BE INCREASED PURELY ON SETSMOLOGICAL
RECOMMENDATIONS



\,"

WATER HAMER EFFECTS

COST SUFTPRY: 1. FY80 (PRES) - $1%0K
2. FY8l (QUR) - $200K
3. FY8L (KD - $200K

OBECTIVES:
EXAMINE CONDITIONS FOR OCCURRENCE

DETERMING POTENTIAL SEVERITY OF PRESSURE PULSE
ASSESS THE LIKELIHOOD AND BEHAVIOR DURING VARICUS WATER HAMMER EVENTS

PROJECT. NEETS:
NUMEROUS EVENTS AFFECTING PLANT SAFETY SYSTEMS

ALL PUANTS ARE AFFECTED

FETHODS NEEDED TO REALISTICALLY EVALUATE WATER HAMMER EVENTS IN OPERATING PLANTS



FL.00D HAZARDS & FLOOD EFFECTS

COST SUTARY: 1. FY3) (PRES) - $100K |
2, FYBL (CR) - $150K - (PROGRAM MAGEMENT SHARED WITH SSRB)

3. FY81 (REQ) - $250K

OBJECTIVES:
DATA COLLECTION FOR STORM SURGE

EVALUATION OF PROBABILISTIC METHDS USEFUL FOR PREDICTING FLOOD HAZARDS DUE 10 RIVER, COASTAL,
OCEAN SURGE, SCICHE AND OTHER TYPES OF FLOODING

CUANTTFY FLOOD PROTECTION MARGINS

PROJECT NEETS:
BASIC DATA NEFDED T VERIFY ANALYTIF™L MODELS FOR PREDICTING FLOOD WATER LEVELS

QUANTIFY CONSERVATISMS OF CURRENT DETERMINISTIC METHODS OF FLOOD PROTECTION DESIGN
QUANTIFY MARGINS OF FLOOD PROTECTION FOR PLANT STRUCTURES AND SYSTEMS
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STRUCTLRAL ENGINEERING RESCAPCH BRANCH
RESPONSE PREDICTION PROGRAM

ASSESS, AD IMPROVE UPON WHERE MNECESSARY, THE METHCDS USED TO PREDICT THE
RESPONSE OF NUCLEAR PLANT STRUCTURES LNDER NCRMAL AMD EXTREME LOADS.

Ane !

SEISMIC SAFETY MARGIIS

DYWAMIC TESTING

RESPONSE. PREDICTION CCDES
MIM OF STRUCTURAL CCDES

8}

W/

\ya



SEISMIC SAFETY I'RGINS. PROGRAM

COST SIMARY: 1. FYA - $90K
2. FYR) (PRES) - $660K
3, FY81 (CLR) - $1280K
4, FY81 (EQ) - $128)K
OBJECTIVES:

QUANTIFY CONSERVATISMS IN  SRP CRITERIA
DEVELOP TMPROVED SEISMIC DESIGN REQUIREMENTS

PROJECT NEEDS:
RAPIDLY CHANGING CRITERIA CALL FOR AN ASSESSMENT OF THE SIGNIFICANCE OF THESE CHANGES
CURRENT SHOW CAUSE ORDERS INVOLVE SEISMIC DESIGN CAPACITY OF OPERATLwa PLANTS

SCISMIC LOADING IS A COMMIN INITIATOR TO TEST THE INTEGRITY OF THE ENTIRE PLANT SIMILTANEOUSLY



DYNVIIC TESTING

COST SUMMRY: 1. FYA - $8K
2, FY80 (PRES) - $100K
3. FY8l (CR) - $250K
4, FY8l (D - $300K

OBJECTIVES:
PARTICIPATION IN HCISSDAMPYREAKTOR

PREOPERATIONAL TESTING OF CATEGORY T STRUCTURES
POST-EARTHOUAKE. INSPECTION

PROJECT NLEDS:
OPPORTUNITY TO SHARE TEST DATA ON REACTOR BUILDING AND SSI BEHAVIOR DUE TO GROIND MOTION
DEVELOP PREOPERATIONAL TESTING CRITERIA

DEVELOP CONFIDENCE IN PLANT STRUCTURES DESIGN THROUGH CORRELATION OF TEST DATA WITH
AALYTICAL. PREDICTION

DEVELOP POST-FARTHOUAKE INSPECTION CRITERIA WHERE NONE EXIST CURRENTLY
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BENCHMARK. OF_STRUCTURL. CODES

COST SUMMRY: 1. FYED (PFES) - %0
2. FY8D (SUPL) - $400K
3, FYBL (CR) - %0
4, FY8L (O - $400K
5. FY8L (AG) - $400K
(BJECTIMES:

FSTABLISH STANDARD COMPUTER CODES WITH VERIFIED ALGORITHMS
DEVELOP UTILITY PACKAGES FOR SIMPLIFTED INPUT AND DISPLAY OF RESULTS
DEVELOP BENCHMARK PROBLEMS AND STANDARD SCLUTIONS TO VERIFY OTHER COMPUTER CODES

PROJCCT NEEDS:
[MPROVE QUALITY OF DESIGN CALCULATIONS

NCED 7O VERTFY DESIGN CALCULATIONS INDEPENDENTLY



STRUCTURAL ENGINERING RESEARCH BRANCH
ACCEPTAICE & PERFORIANCE (RITERIA

m'aéu .nDIT\ CnIIml

ASSESS THE ADESUACY OF THE CRITERIA IN USE TO ASSURE THE PLELIC HEALTH
AD SAFETY UDER NORAL AND EXTRE'E LOADINGS.

SAFETY MARGINS FOR CONTAINENTS
BUCKLING OF STEEL CONTAINMENTS

SAFETY MARGINS FOR CATEGORY I STRUCTURES
ADEQUACY GF CCDES AND STANDARDS
DUCTILITY UWDER TMPACT

A

)
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ADEQUACY OF_CODES AD STANDARDS

COST SUMARY: 1. FYA - $19%0K
2. Y8 (PRES) - $270K
3. FY&1 (CUR) - $300K
4, FY81 (REG) - $300K
(BJECTIVES:

CONTINUATION OF EXPERIMENTAL VERTFICATION OF TANGENTIAL SHEAR  EVALUATION

NLOWABLE PERTPHERAL SHEAR WITH BIAXIAL TENSION
PROVISICNS FOR DUCTILE CONSTRUCTION REQUIREMENTS A'D THEIR DESIRABILITY IN ACI 319-76

PROJECT NELDS:
INDER BIAXIAL TENSION AD SEISMIC SHEAR 'ATERAL STIFFNESS IS DRASTICALLY REDUCED
NEED TO DEVELOP PROPER DEFORMATION LIM. (S TO ENSURE LEAK TIGHTNESS



DUCTILITY UNDER IMPACTIVE LOADS

COST SUMMARY: 1. FY& (PRES) - $100K
2. FY81 (CUR) - $150K
3. FY81 (REQ) - $200K

OBJECTIVE:
DEVELOP AND VERTFY METHODS TO PREDICT PERFORMANCE ( TWO-WAY SLABS UNDER IMPACTIVE LOADING

PROJECT NEEDS: :
RESEARCH ADDRESSES ISSUES ARISING FROM PROVISIONS OF APPENDDES OF ACI 36-76

RESULTS WILL BE APPLICABLE TO ALL PLANTS
CURRENT PROVISIONS BASED BEAM TESTS



EVALUATION OF NEW SAFLTY CONCEPTS

COST SUMWRY: 1. FY8D (PRS) - 0
2. FY8l (CUR) - $200K
7. F81 (REQ) - $200K
CBJECTIVES:

SEISMIC TSOLATION OF FGINDATION MAT
CONTAINMENT MIDIFICATION FOR PROTECTION AGAINST PAPID HYDROGEN BURNING AND CORE MELTING

PROJECT NEET*.
BRANCH GOALS INCLUDE IMPROVED RELIABILITY AND SAFETY

A FEASIBILITY STUDY IS NEEDED TO IDENTIFY DESIRABLE DESIGN ALTERNATIVES FOR SAFETY IMPROVEMENTS

IN NUREG 0196, ACRS RECOMMENDED PURSUIT OF ALL RESEARCH PROJECTS UNDER IMPROVED SAFETY
INCLUDING ADVANCED SETSMIC DESIGN
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RIDIE LOELS

e o ~ - - 1 1An-
PRICRITIES CF FY 1881 . I
' { - ™ N9
PROJECTS | FY7?3 [FY8 |FY8l (Fral
- ’ loges | R e

; '?&.n.ﬂ Lbadin -

e~
i!
P L

)

S ISMIC SAFETY MARGINS |
i

!

}

JVA- o
RECAMARK OF STRUCTIRAL CODES 0 0

20

WATER HATER FFFECTS

185 150

| 2:\3):: 50

CONTATNVENT SAFETY MPARGINS

=
0

0

LOAD CMEINATIORS |0
)
10

ADEQUA 30

SAFETY MARGINS - OTHER STRUCTUISES

iy s gu———

IYNAMIC TESTING 25)

STEEL CONTADNVENT BUCKLING

150

!

|

|

|
| | 25
| |

!

|

|

DUCTILITY (ADFR TMPACT | OADING 150

0

0

0

ENG, CHARACT, OF SFTSMIC MOTION | 0
| 0

0

2.0 HAZARDS & AOM FRFFCTS (D 15)

CONSULTING 2 TECH. ASSISTAMCE 100 @)

200

150

10

13 150
150

100

100

95

1

DA ASSESSVENT OF STRUCTURES

ERBEBEREREH

RESPCNSE PREDICTION CODES 1

150

AIRCRAFT & TIRRINE MISSILE IMPACT

EVALUATICH OF NEW CONCERTS

g

n

i) 4

0

0
S |15

il el e— i

(1) MANAZEMENT SHARED WITH SSFB
(2) incLutes S170K mor TAP A-1 anp $328K For TAP A~

(3) F/A siwpeLEMENTAL BUDGET
(4) SIMPLIFIED 581 CODE DEVELOPMENT
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O AWALYSIS OF INCREASES IN $1000 PROGRAMS

B W

SEISHIC SAFETY MARGINS 660 2% 620
TECHNICAL ASSISTANCE %5 70 625
CONT. SAFETY MARGI) 25 500 75
SAFETY MARGINS - OTHER STR, 150 s 10
DYNAIC TESTING - 100 30 200
DUCTILITY WNDER I¥PACT LOAD mw 20 10
FLOXD HAZARDS & FLOD EFFECTS 100 250 150
RESPONSE. PREDICTICN CODES 150 150
EVALLATION OF NEW CONCEPTS 150 150
TOTAL 27

O  CURRENT LICENSING PRCBLEMS ARE IN STRUCTURAL AD SEISMIC ADEQUACY OF PLANTS
NEED TO VERIFY ANALYTICAL PROCEDURES THROUGH SCALED EXPERIMENTAL “EZLLIJ

O  ESTIMATES OF FAILURE MIDES & SAFETY MARGINS NEEDED FOR A RALANCED LICES]
DECISIN

O  SUBSTANTIAL BUDGET INCREASES APE NECESSARY TO INITIATE PROGRA'S VITAL FOR
LICENSING SUPPCRT, PECTIFY A LACK OF FIDING IN PRIGR Z—‘FC, PRODUCE
TIMELY RESLLTS Hu™



PREDICTION OF EARTHQUAKE RECURRENCE INTERVALS
METHODS AND LIMITATIONS

STATISTICAL AND PROBABTLISTIC
DETERMINISTIC/CLASSIC
GUMBELL
BAYESIA}
LIMITED BY: CONFIDENCE IN EXTRAPOLATION
‘SHORTNESS AND INCOMPLETENESS OF DATA RECORD,
NON-STATICNARITY IN TIME AND SPACE)

GEQLOG ICAL :
STRATIGRAPHIC (OLDEST OR YOUNGEST FAULTED ROCKS)
GEOMORPHIC (SCARFS, SAGS, OFFSET STREAMS AND TERRACES)
DATABLE LIQUEFACTION FEATURES
LONG TERM FAULT DISPLACEMENT RATES
DATING OF MATERIALS 1N FAULT PLANES
LIMITED BY: INCOMPLETENESS OF GECLOGIC RECORD
ARSENCE OF DATABLE MATERIALS
NON-STATIONARITY IN TIME




PREDICTION OF EARTHQUAKE RECURRENCE INTERVALS
RESEARCH APPROACH

IMPROVE QUALITY AND QUANTITY OF DATA RECORD
EXAMINE ASSUMPTIONS OF STATISTICAL SEISMICITY METHODS
TRIAL APPLICATIONS OF CURRENT'METHODS
COMPREHENSIVE STUDIES OF MAJOR EARTHQUAKE SOURCE AREAS
[NVESTIGATE SPECIFIC FAULTS AND FAULT ZONES
DETAILED iNVESTIGATIONS OF RECENT EPICENTERS

EXAMINE TECTONIC STRESS CONDITIONS

N
~ 1\)
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MAY 20, 1973 - D. C. COCK UNIT REPORTED LEAKING CIRCUMFERENTIAL
CRACKS IN 16" MAIN FEtD#nTER LINE NEAR STEAM GENERATOR NOZZLE.

MAY 25, 1979 - LETTER SENT BY NRR TO ALL PWR L1ICENSEES INFORMING
THEM OF D, C, COOK FAILURES AND REQUESTING SPECIFIC INFORMATION
ON FEEDWATER SYSTEM DESIGN, FABRICATION, INSPECTION AND OPERATING
HISTORIES, [IE REQUESTED PWR LICENSEES IN CURRENT QUTAGES TO
IMMEDIATELY CONDUCT VOLUMETRIC EXAMINATIONS OF CERTAIN FEEDWATER
PIPING WELDS

AS A RESULT OF THE ABOVE ACTIONS, SEVERAL QTHER LICENSEES WiTH
WESTINGHOUSE PWR'S PEDOPTED CRACKING AT THE NOZZLE TO PIPING
WELDS.

JUNE 25, 1978 - IE BULLETIN NO. 79-13 ISSUED REQUES
FACILITIES WITH WESTINGHOUSE AND CE STEAM GENERATCR
SPECIFIED INSPECTION PROGRAM WITHIN S0 DAYS.

D ALL
-1

TE
S TO COMPLETE
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PWR FEEDWATER LINE INSPECTICNS

(NOZZLE TO PIPING)

PLANTS INSPECTED
10 DATE

TURKEY POINT 3 & 4
FARLEY 1

CRYSTAL RIVER UNIT 2 (B3H)
ZION 1

PRAIRIE ISLAND 1
TRO.JAN

INDIAN PT, 3

CALVERT CLIFFS 1 (CE)
DAVIS BESSE 1 (B&k)
BEAVER VALLEY 1
SALEM 1

KEWAUNEE

H. B, ROBINSON. 2
SURRY 1 & 2

SAN ONCFRE

D, C. COOK 1 & 2

PT. BEACH UNIT 2
NCRTH ANNA UNIT 2

E

bl S e e

CRACKED
X
X
X
X
b4
X
X
X
5
A
)
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FACILITIES WITH PRELIMINARY METALLURGICAL AMALYSES

FACILITY
D. C. COOK UNIT 2

D, C. COOK UNIT 1
H, B. ROBINSON UNIT 2

€y

BEAVER VALLEY UNIT 1

KEWAUNEE

SAN ONOFRE

POINT BEACH UNIT 2

AUSE OF CRACKING NOT IDENTIFIED CURRENTLY.

CRACK SEVERITY
THROUGH WALL

DEEP CRACKING
DEEP CRACKING
DEEP CRACKING

MODEPATE CRACKING
(,100 1n.)

MODERATE CRACKING
(,090 N mMAX):

SLIGHT CRACKING
(-.040 - 0.8C 1N)

A7 Y

USE OF CRA

CONTRIBUTING FACTORS SUSPECTED:
ORIGINAL FABRICATION DEFECTS

PIPE VIBRATION
ENVIRONMENTAL £F
THERMAL STRESSES

S
IMPROPER PIPE RE

FECTS

STRAINTS

TENTATIVE ANALYSES
MODE QF FRACTURE

CORROSION ASSISTED
FATIGUE

n

n

"

STRESS ASSISTED
CORROSION

STRESS ASSISTED
CORROSION
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PYR FEFDNWATER PIPING STRESSES

NORMAL OPERATING STRESSES
PRESSURE
. DEAD WEIGHT
. THERMAL EXPANSION
. THERMAL TRANSIENTS
(THROUGH WALL THERMAL BENDING STRESSES AND

THERMAL STRESSES DUE TO LOCAL GEOMETRIC
DISCONTINUITY) ;

ALL NORMAL OPERATING STRESSES WERE ANALYZED WITH AS BULIT
CONDITIONS, THE STRESSES ARE UNDER THE CODE ALLOWABLES,
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REPLACE CRACKED COMPONENTS.

REDUCE STRESS CONCENTRATIONS.
REPAIR AN ASSOCIATED MINOR INDICATION.

VERIFY ADEQUACY OF ACTIONS BY RT AND UT FOLLOWING FAZRICATION.
ESTABLISH TEST PROGRAM FOR ACCELERATION, DISPLACEMENT AND TEMPERATURE.

I QEIE l F BP.Q

PERFORM TEST PROGRAM USING DATA BTAINED AND SUBSEQUENT ANALYSES To
ESTABLISH CAUSE OF FAILURE. r

MODIFY PIPING SYSTEMS, IF REQUIRED.




ACCzLE8RomMETERS
STRAIN GARUGES

. THERFCCOUPLES
G
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OI15PLACEMENT 1
TEANS DUCERS

RETELEROMETERS

O.C Look
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ESTABLISH PWR FEEDWATER PIPE CRACKING ACTION PLAN

L,

IV,

FAILURE INVESTIGATION - CAUSE ~F CRACKING
A. CRACKING MCDE, METALLURGICAL ASPECTS

REVIEW LICENSEE WORK

INDEPENDENT ANALYSIS BY BROOKHAVEN AND
LAWRENCE LIVERMORE LABORATORIES

B. STRESS ANALYCIS

REVIEW LICENSEE WORK
INDEPENDENT ANALYSIS 3Y INEL

REVIEW AND RECOMMENDATION ON TEST PROGRAMS
BY LAWRENCE LIVERMORE LABS., '

REVIEW PWR DESIGNS AND OPERATIONS
CONSEQUENCES OF CRACKS

A. POSSIBLE CHALLENGES TQ PIPE INTEGRITY
B. FPIPE STRUCTURAL INTEGRIWY
C

SYSTEM ZFFECTS

EVALUATE REMEDIAL AND CORRECTIVE ACTIONS



