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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON REACTOR SAFEBUARNDS

COMB INED MEETING OF ACRS SUBCOMMITTEES ON

METAL COMPONENTS AND STRUCTURAL ENGINEER ING

Room 1046

1717 H Street, N. W,

Washington, D. C.

Friday, May 24, 1985

The Subcommitte on Metal Cumponents and the Subcommittee

an Structural Engineering of the Advisory Committee on Reactor

Safequards convened, pursuant to notice, at 8:30 a.m., Paul

Shewmon, Chairman, Metals Components Subcommittee, presiding.

PRESENT :

PAUL 6. SHEWMON, Chairman

C.P. SIESS, Member

JESSE C. EBERSOLE, Member

HAROLD ETHERINGTON, Member

ROBERT C. AXTMANN, Member

CARLYLE MICHELSON, Member

J. HUTCHINSON, ACRS Consultant

E. RODABAUGH, ACRS Consultant
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PRESENT (Conti

nued) :

MYER BENDER, ACRS Consultant

€. BUSH, ACRS Consultant

ACRS Staff Member:
ELPIDIO IGNE
SPEAKERS :
L. Shao
R. Val imer
B.D. Liaw
B. Bosnak
R. Klecker
C. Serpan
8. Hou
J. O'Brien
W. Johnston
B. Elliot
W. Shack
Mr . Vagans
Mr. Shields
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PROCEEDINGSE®S

MR. SIESS: Good morning. This is a continuation of
the meeting that began yesterday to hear reports from tie
representati ves of the Piping Review Committee.

We will proceed with item 2. 4 on the agenda,
Mr. Bosnak .

MR. BOSNAK: Good morning. I'm Bob Bosnak, the
Division of Engineering, NRR.

A couple of loose ends from yesterday that Carl
Michelson asked a question about, LARs and snubbers. Ve
chaecked, and currently, unless the plant that has the
defective snubber cannot make the replacement within 72 hours,
then he has to come down and then something is required. But
if he does exchange the snubber for a good one within a
72~hour pericd, there is no requirement to come in and report .

Optionally, some do, and what we have heard from
checking with a few regions, some don't 30 that is the
current status with the record

MR SHEWMON Does that also mean it doesn’'t get
caught by NETD or whoever that ocutfit is?

MR. MICHELSON NPRDS

MR . BOSNaK We were unable to contact RAEOD. There
was no one over there vesterday to aive us that particular
repoly But we did check with the reaions, and with respect to

submittina an LER, if thev can do it within the 72-hour
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period, there is nothing.

MR . SHEWMON: Fine

MR . BOSNAK One other locose end here that | wanted
to make sure we understand.

[S!idel]

This 1s the primary loop, and |'m going to come back
to this if you would |ike, but | want to show you where the
break locations are.

(51 ide]

This is the Westinghouse plant, and | think we
talked about 11 yesterday. Actually, the number being done
Away with with leaks-before-break is really eight, and ¥ you
look at the numbers that you see here, the BR means branch; 9,
10 and 11 are branches. The 7 is the longitudinal split in the
elbow All the other breaks are the breaks that are being
eliminated

The branch |ines stay

LS ide)

The three-dimens onal view that you have here Just
shows one of the |ines, and that would be a location for a
break, pressurizer surge |ine

MR . SHEWMON The break that (s postulated there
would have to be defended against jets? Or was there a whip
In the minor |ine or what?

MR BOSNAK . Everything s as it always was
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MR . SHEWMON: S0 that also means the whip of the
main |ines of these elephant cages stay at least for those.

MR . BOSNAK : It is this line that is breaking

MR. SHEWMON: The little one, not the big one

MR . BOSNAK The little ona, not the big one It’'s
the terminal end of the branch | ine

MR SHEWMON Okay .

MR. MICHELSON Is It clear to you from the
Commission paper that that is what is meant by reactor coolant
piping”?

MR . BOSNAK : It’'s clear to me.

MR. MICHELSON It's not clear to me.

MR BOSNAK . Perhaps |'m too close to it, but if

it’s not clear, that is exactly what s being meant by the

Commiss ion paper

MR. O'BRIEN: The reason it is clear in the
Commission paper (s that the Commission paper says that (t's
based -~

MR. O'BRIEN The Commiss i ion paper |s based on the
resclution of A-2 and what is performed by NRC contractors,
and that work is based only on the hot leg, the cold leg and
the cross~over So by Inference, since we cite the resolution
of A2 and we cite the work performed by NRC contractors, then
by reference It means only those breaks that Bob indicated

MR MICHELSON | am glad you know that because |
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didn’'t from just reading the material in front of me, and |
would have thought that a document such as a rulemaking would
be self-contained or very explicit where it isn’t

self-contained as to where to find the information. Even by

reference it would be fine, but | couldn’t find a reference to

tell me what the definition of primary piping was.

S0 I'm surprised in a rulemaking that it is that

MR. SIESS: We can always say the lawyers are
right and the rule was bad, but | don’'t think that's true.

MR . BOSNAK . Now what | would |ike to go into is
hopeful ly to try to clarify for Carl Michelson and Jesse
Eberscle, particularly, the questions that were raised with
respect to what is going on on plants that are in the
licensing strain While we are commenting on it ~-

LChartl

I don’t want to confuse the (ssue, but | think all
the questions that were asked, we need to have a little
further discussion on I'm calling these all design
Improvement s Here we have NTOLs These are the plants that
haven't been | lcensed Here we have ocperating plants and here
we have CPas OFf course, there are no CPs right now, but some
of the questions that were asked get into what you might call
the general rule I'm calling this now ~= this s the |imited

rule, the primary loop for PWURs
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Eventually, the general rule ~- you know, it’'s not

limited to PWRs, but right now let’'s focus on the specific

rule. And NTOLs -~ | will put a little check mark here. Now,
others -~ and by others, | mean other than the primary |loop.
We have had requests They are in house. But there is no

action being taken on other, so this is request.

Principally what they are -~ and Ray can correct me
if | have left out a few ~~ but the pressurizer surge | ine
that you saw there, the Class | -~ typically the Class 1
branch | ines They are the same materials that you heard
spoken about yesterday, but we have taken no action on It and
we intend to take no action in the immediate future So
basically now we are talking about the primary loop

I will get into this a little bit later, but this
stands for the arbitrary intermediate breaks, and this is the
things that we talked about yesterday, trying to put
everything together on flexible piping

MR SHEWMON Is that first word damping?

MR BOSNAK . Yes, damping and spectral shifting
Those two design improvements

On the OLs, as far as requests are concerned, we
have the |ssue A-2 They nead this |imited action that we are
tak ing and again, these are all pressur ized water reactors
The CE plants also, since they have not yet gone through the

“« the cperating plants have not yet gone through the 6DC-4 -~
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are looking for this particular effect, LOCA and SSE. By that
| mean decoupled.

We have had some preliminary requests from OLs
looking for design improvements, and by that | mean there are
two plants that | know of that are expected to come in
shortly. They are having problems with the reliability of
large steam generator snubbers, and we are talking about 2000
kips, @ million pound snubbers.

What they would |ike to do, when the material
aspects of leak-before-break have been improved for their
plants, would be to do something for the snubbers. One is in
a low seismic area. The other (s in a high seismic area |
don’'t know wha' the end result will be Perhaps It will be teo
g to a smaller~size snubber Faerhaps the low seismic plant
could total ly eliminate the snubber I'm not sure.

But in the context of your letter of June 14th -~
let me quote from It -« because we are looking for a
clarification Iin this area | can tell you how we are

Intearpreting it, and then we would |ike to @ €O weiud

this is not your intent But you wo say, vl vl ;| @iy
relaxation of requirements tO C.ws wi vl bivw witwdid wa
preceded by rigorous rwexam. u. . .o wli o tndew Ily wi hsevy
componant sup orte rorder s d e o Mt |mma #2

s A ' ¢ Intandt o Yrueh e b miaket ke “hrvactarizvzed

S Rasils b ST ey R o sl BWart 1 f we do have a
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= AR 3 g 9 ‘ LA about operating plants now
Ther L it b, vt vas problems such as | have reported --
g 2a8TH 9 ‘s a preliminary report . We don’'t have
stk irn from the utility yet. These are all what we have

heard from telephone conversations via second parties.

S0 we do want to be sure that if we take an approach
such as that, that it would be in consonance with your
w shes. We think we understand what you are saying because we
don’t want to disturb the heavy component supports either |
The work that Livermore did and the work that -- particularly
that Livermore did, that stressed the effect of indirect
components ~- we are talking about things such as cranes
toppling over, things that might indirectiy cause a pipe
break, not causing the pipe break, but indirect causes.

MR SHEWMON: I think another part of that history
that may be irrelevant but sits in the back of our minds is
about some supports you had which waere heavily constrained in
their weld design and built up material which had a ductile,
brittie transition temperature around room temperature Where
was that, Spencae?

MR BUSH: That was a lot of places

MR BOSNAK Particulariy North Anna was one

MR SHEWMON North Anna was where (t hit the fan, |

Quess, but Iin general, that sort of thing Also to be sure

that they would maintain their intagrity
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MR. BLSH: Bob Nichols spent, | think, two years on
that at EPRI, .« o recently, | think, wrapped it up, which
essentially was an assessmant of what the properties were on
the supports, and as far as | know, Bob, a pretty large
spectrum of plants, anything that they thought had it A lot
of that was A-306, as | recall, which is not exactly the
world’'s best material

MR ETHERINGTON: Even so, the gereral conclusion
was that it’'s not really a problem; isn’'t that right?

MR . BUSH: I think it was not considered to be a
ma jor problem

MR . BOSNAK Certainly on these plants, the NTOLs
and the OLs are not changing anything They are designed for
the combination LOCA and SSE, and nobody is changing
anything As | said, the only thing we have heard, there may

be people that are interested in improvement, and these are on

operating plants It is Iin the area The only thing that we
would even entertain, | bellieve, at this time would be look ing
at how do we improve the rel iabll .ty of snubbers that are

there because there have bean problems

MR. MICHEL20ON Dows this mean, then, that the
request from Seabrook for the feedwater |ine arbitrary breaks
e oyeu haven't talked about the arbitrary yet

MR BOONAK I haven't come to that

MR MICHELSON Except for arbitrary, this is the
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situation

MR. BOSNAK: Arbitrary breaks, and unfortunately
they are in the same volume as the fracture mechanics area
because they are pipe breaks. These are pipe breaks here.
These are what | call improvements in piping design to achi.gc
what we consider to be flexible piping. They are all in the
Piping Review Committee report . This is the thing that is now
before the Commission, and | wanted to be sure that everybody
understood what we were doing there and that we are mak ing
very |little change

MR. MICHELSON: Is it clear from the Commission
paper that it doesn’t include arbitrary breaks?

MR BOSNAK I think so. It does not include
arbitrary breaks

MR. MICHELSON: I thought it included all the breaks
in the primary piping

MR BOSNAK: Again, we don’'t want te mix these two
aAreas up The alimination of breaks based on advanced
fracture mechanics techniques is one principie Arbitrary
intermediate breaks, which s jusi the elimination of these
breaks == | will tall yoeu what the trade-off s when we get to
those ~~ s a completely separate area Nothing to do with
the advancing to 0DC-4 The fact that they are also
eliminated is Just a coincidence, | guess, (f you will But

thay are two separate | tems
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MR. EBERSOLE: | may have missed this, but |
understood you were going to probably permit the removal of
motion |limiters.

MR . BOSNAK What we are talking about with respect
to this, as John character ized them, we are trying to get rid
of the evil pipe whip restraints. What people are doing are
getting rid of pipe whip restraints, bumpers . 1§ that is what
you characterize as being motion |imiters, that's correct.
Those are in the primary loop. if people want to leave them
there, they can leave them there. What | think many of the NG
welds are going to do, they are not going to put in saddles
and they are going to shim them

MR. EBERSOLE What about the main steam | ines?

MR . BO3SNRK We are not talking abaut the main steam
e right now

MR. EFERSOLE Ok ay

MR . BOSNAX : This is the primary loop only. I think
we had the slide of the primary loop before you came in,
exactly what we are talking about. This is not main
steam. It's a PUR primary loop only

Mow CPS. Obviously, If had somebody wanting to come
In and build a new plant, |I'm sure If | was a pressurized
water reactor, they would ask for that

MR EBERBOLE How was It rational ized since these

are PURs and they don't get the cracks anyway? That's the way




10

1"

12

12

14

15

16

17

19

20

22

23

2a

256

| understand it

MR . BOSNAK : That’'s the reason why we started

here. We started with the primary loop because it has been

good operating experience. There were no large dynamic
loads. Apparently | should |ist some of those thinas.

MR. EBERSOLE Isn’t it true that the need for
detailed and frequent inspection is a qood deal less in the

PWRs than in the boilers?

MR . BOSNAK ¥ vou are talking about dur ing
construction?

MR. EBERSOLE: No

MR. SIESS: 181

MR. BUSH There is no difference. Unless ~- | think
| can speak with reasonable authaority on this -~ Unless you
are faced with requirements established by the NRC in addition
to the code requirements, you won’'t have any difference. Now,
the reason | say that that way is if you have sensitized
stainless steel in there, then NUREG 213 tends to control and
you do more inspection In the case of a boller than you would
in PUR.

MR EBERSOLE Isn’t that controlled Iin the engine
room?

MR, SIESS: These are only PURs, PWR primary system
only, primary loop only

MR BOSNAK If you want, we could have a laundry
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List here, but these were the things that were l|looked at
before we decided to even go into this primary loop: that we
had |leakage detection, there was quality in construction, that
we knew the loads. |f you don’'t know the locads, you are going
to have difficulty getting into your frazzture mechanics if
your |loads are uncertain.

When you start getting into some of these other

lines in the balance of plant, that is what you are going to

be faced with And of course, the material, to understand the
material and how it behaves, and whether it will leak before
it breaks.

S0 those kinds of things are inherent in many years
of work by the Staff before we were ablie to say that we
believe the primary loop of a PUR is not going to ~- it's
going to leak before it breaks

With that in mind, what we ware trying to accompl ish
was really the removal of all of this mass of steel that you
have seen That's the object ive

MR . ETHER INGTON Did you say it's not going to |leak
before It brea s”?

MR s 1ESS His sentence wasn’'t a good sentence,
Harold

MR ETHER INGTON I thought that was misspoken

MR. SIESS He did misspeak

MR BOSNAK S0 In the OLs, we don’'t eaxpect they are
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geing to get into this area of the other |ines ~--

MR. SIESS: The other |ines are the broad-based
rule? Is that what you mean by others?

MR . BOSNAK . The broad-based rule says that the

technique, the advanced fracture mechanics -~

MR. SIESS: I Just want to know what that column
refers to The first column refers to the interim schedule of
exception. The second column is the broad-based rule.

MR . BOSNAK : Yes .

MR. SIESS: Okay.

MR . BO3NAK I just wanted to point out there are
requests Iin house right now even though the broad-based rule
has not even been locked at that goes beyond the primary loop,
and we are jJust sitting on it. We are not doing anything with
them S0 | think that’'s all

If that 138 fairly clear, perhaps we can move to the
next column

MR SIESS That takes care of the rules, the two
rules that we had

MR BOSNAK ! Yes Again, this is the | imited rule
that is before the Commission right now We think it is
fa'rly clear It's veary finite Paople are not going to
change equipment qualifications, they are not going to change
heavy component supports, they are not changing ECCS, not

doing anything to containment
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MR. SHEWMON: How about pressure in compartment?

MR. BOSNAK : Pressure in compartment stays the same.

MR. DO’'BRIEN: The rule does say that pipe
dispressurizations can be eliminated from the design basis.

MR. SIESS: Asymmetric loading is affected? That';
a compartment break.

MR. O’'BRIEN: There are pressurizations due to
breaches in the primary circuit from steam generators and
seals. That is still in the design basis. The only thing
exc luded -~

MR  BOSNAK : The A-2 aspects of pressurization
are the things that are going. When | said pressurization and
| answered it stays the same, it does except for the
asymmetric effects

MR  SIESS: Mika.

MR . BENDER: I guess |'m reading something into this
that you didn’t say. For the plants already designed with the
doub le-ended pipe break loads providing the basis for the
compartment pressures, there is not |ikely to be any change at
all That could only ~-

MR. BOSNAK: That's correct That's why |'m saying
It stays the same S0 the things that we are talking about
here, they are not going to change

MR BENDER So that the thing that John O'Brien is

talking about really has to do with future designs where you
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might, in fact, look to see whether in changing the
double~-ended pipe break criteria for primary loops, pressures
might drop some

MR . BOSNAK : There is one other wrinkle on it, since
John mentioned it We real ize today we have what we call
break exclusion regions, and we have |limited displacement
breaks. These breaks that we see here ~-

LS idel

~~ particularly in the area of the reactor coolant

pump steam generators, there are bumpers so they are |imited

displacement breaks. What we are saying is if you want to
remove that bumper, then they are no longer |imited
displacement breaks. They were designed for |imited
displacement breaks, but the design doesn’t change You have

in there the peak pressures that are associated with the
limited displacement braaks That's not changing. But you
can remove the bumper .

MR. SIESS They were |imited displacement breaks
because if you assume the double-headed guillotine break, you
have got too much pressure, so you have | imited the
displacement to where it couldn’'t be double~headed

MR. BOSNAK: Correct

MR SIESS And now that you do not require the
doub le~ended break, you can remove the |imited displacement

device
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MR. BOSNAK: That'’'s correct.

MR. MICHELSON: And still use whatever the pressures
and temperatures and so forth were before.

MR . BOSNAK : That’'s correct.

MR. MICHELSON: Let’'s postulate for a moment that
somebody has got their envirornmental cualification on a
particular device in that region, and it turns ocut the
Qualification was inadequate because they couldn’'t quite pass
the test for the particular pressure, temperature and
humidity. Are you now going to give them relaxation, then, on
that test, or are you still going to make them meet that
original requirement?

MR. BOSNAK: We haven’'t heard of anybody having any
problems on meeting it.

MR. MICHELSON: It will get more so when you get

over to the cutside of containment .

MR. SIESS: We are still on that first column.
MR. MICHELSON: Right . I just want a clarification.
MR. BOSNAK : Inside containment you have the basic

pressure, temperature, moisture, humidity that you have always
had, and that doesn’t change.

MR. MICHELSON: These vary in subcompartments within
the containment, of course. You get much higher temperature
MR BOSNAK

It can vary, but our experience is -~




I

10

11

12

14

15

16

17

19

20

a1

a2

23

24

262

MR .

i

ESS : Carl, you are saying that if you had
calculated the environmental temperatures and pressures for
the | imited break, and row you recalculate them for the leak
size break, which is permitted under the rule, that you think
it might be worse?

MR. MICHELSON: No, no, that isn’t it at al). of
course | assume that you are going to have very modest
environmental conditions for the limited leak before break.
In fact, |I'm not even sure how they would set that. The
question is, iIf you found out during your equipment
Qualification program that you could not pass the test, could
you go back now and ask for a relaxation on the basis that you

are not going to have a break there anyway?

MR. SIE3S: I think if the rule went through, you
would not have a break there. Then you would check the
Qualification for the leak size break. Am | correct, Bob?

And i f youw had -~

MR BOSNaAK : What we said with respect to equipment
Qualification, as we have with respect to ECCS, is that it
doesn’'t change

MR. MICHELSON: You said that although you didn’t
say it in the rulemaking.

MR SIESS Let's go away from the NTOL to a CP or a

step beyond We would now be qualified for the new criteria,

which would be some much smaller leak than the | imited break
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leak .

MR . BOSNAK : We would depend on our systems pecple
to tell us what the temperature and pressure environment was
with respect to the equipment .

MR. SIESS: They would use leak size based on
fracture mechanics.

MR. BOSNAK : | would expect in the future that might
happen .

MR. MICHELSON: | would hope not.

MR BOSNAK : All of that would have to be reviewed.
We don’'t have a position on that, but we do have with respect
to where we are today and what is covered by the rule.

MR. MICHELSON: They heve no position in here on
what they are going to do. I think that is wrong.

MR. S IESS: That's the case-by~-case business.

MR. BOSNAK : That would all have to be developed and
would be developed over a number of years in consultation with
this committee, certainly.

MR. MICHEL 20N | personally feel that the
rulemaking cught to make it very clear that the environmental
conditions stay as they were Rulemak ing remains silent
rnow. People can come in and start playing with it

MR . BOSNAK | have read statements, and John can

correct me, that these things don’'t change

MR. SIESS Jaohn, we keep hear ing you say that but
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we can’'t find the words in the rule that says that.

MR. O'BRIEN: In the earlier version of the rule, it
specifically said equipment qualification is not affected.

MR. SIESS: You are standing by the mike but yvou are
not talking in the mike.

MR O’'BRIEN: In an earlier version aof the rule,
there was explicit statement that ECCS containment ana
equipment qualification is not impacted by this rule. That's
what you want to be said

MR. MICHELSON: Yes, and you removed it.

MR. O'BRIEN: However, to get NRR concurrence, they
said delete it because we may on a case~-by-case basis want to
change equipment qualification too. This was not an
oversight They debated it, and they said, we don’'t want to
say specifically equipment qualification, so that is an NRR
decision.

MR. MICHELSON: S0 that remains open and they can
now change it, although |'m surprised, since there is a whole
lot of history on environmental qualification, how vou can
change it by just remaining silent . But now they want to
remain silent and think they can change it

MR . BOSNAK We don't expect anything to change

MR. MICHELSON | realize you keep saying that, but
you won't put It in words where It counts

MR. SIESS. Mike



10

11

12

14

1S

16

17

13

19

265

MR. BENDER: I think Carl has some good points, but
it seems to me the way the Staff is proposing this thing gives
a little bit of flexibility that is reasonably desirable.

Now, it might be better to say something in the rule that
indicates in most cases the regulatory staff anticipates no
change in the environmental qualification condition. But |
can conceive of places where the requirements are so severe
that it is creating a situation where you can’‘t put a very
useful instrument in a place where it would do a lot of good
because of some arbitrary environmental conditions.

As a matter of fact, as you know, people are moving
a lot of these instruments out to the ends of long | ines where
the sensing capability has been badly degraded because
environmental qualifications are set in a very arbitrary way.

I think from a practical standpoint it would be
desir ble for the Staff to have that flexibility, but the
flavor of it is the thing you are talking about, and there is
a lot of merit in trying to phrase it in that way so that it
doesn’t encourage pecople to make changes just because they
have got the ocpportunity to do so.

MR. MICHELSON: What | would really |like to see is
what you suggest plus a few words to the effect that the Staff
is still loocking at the failure of other than pipes to
determine what environmental effects it would have because

there may still be far greater leaks possible than the
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postulated detectable leak under this rule
So | think the issue is far from closed by just

saying environmentally qualified only for the leaks they

detect .

MR. SIESS: I¥f it is other pipes you are concerned
about, it is clear that won't change.

MR. MICHELSON: Not other pipes; other conditions.

MR. BUSH: Those have been looked at in considerable
depth, and | don’'t know of any case -~ for example, tops of

valves and things of that nature where they repi-esent leakage
greater than this because if we talk with, say, a 10 percent
upper bound on that, we looked at that years ago with regard
to zipper effects and so forth where you get a series of
failures, things of that nature

MR . BOSNAK : | wouldn’t be surprised in a few years
if we are talking about what we are going to do with new
plants when we locoked at this whole area, instead of being
very mechanistic with respect to what is going to cause the
effact, you might be very proscriptive and say as far as the
environment is concerned, here is what you have to have to
qualify in inside containment .

I would see us perhaps going in that fashion.

MR. SHEWMON : It seems to me when the Germans came
through with something about |ike this, or their removal of

this, they said you will postulate only a one~-tenth
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MR . BOSNAK : They still keep the whole area for

containment for equipment and for supports

MR. BUSH: That was completely arbitrary too.

MR . BOSNAK : An arbitrary, non-mechanistic break.

MR. SHEWMON: Have you thought about something | ike

that saying there is no pipe whip, but instead of how many

gallons will come out the size of some darned crack, just
saying we will reduce it by an order of magnitude and that is
what they will design for?

MR. BUSH: It was discussed at qreat length.

MR . BOSNAK : We thought about it and we are still

thinking about it.

MR. SIESS: I think what Carl Michelson's concern
is, and if | understand it right, | certainly share it, the
double~-ended guillotine break has been accepted for many, many

things as an upper bound, as a result of which you didn‘t have

to check certain other things. ¥ you assume the double-ended

guillotine break for equipment qualifications and so forth,

that was an upper bound and you didn’t have to look at other

things

Once you remove that upper bound, you either have to

look at those individually or settle on something else as a

new upper bound, and | think this is the thing you have got to

worry about



P

14

15

16

17

18

19

268

MR . BOSNAK : Nobody disagrees with that .

MR. SIESS: The things we have been neglecting
because we were comfortable with this upper bound in this
particular area. What the rule ought to say is we have not
decided what the effect is on equipment qualification, or some
word that gets equipment qualification in there.

MR. MICHELSON: Or and leaves it as it is.

MR. BOSNAK: That is definitely the intent.

MR. SIESS: Let’'s don’'t leave it as it is, but that
it be done case by case, if necessary, because it may not make
a difference.

MR. BUSH: Could | make a comment on a positive
aspect | don’'t think Bob has put up there? I1¥f he were to have
that diagram back aon, if you were to loock at the tech specs on
most of the plants now, you will find that all of thos: welds,
the nozzle welds, et cetera are exempted from inspection. You
can’t get to them very straightforwardly. There is no way you
can inspect them.

Therefore, of the primary system, probably a third

of the welds you forget about because they are inaccessible,

and something | would see as a benefit ~- not that | expect
them to break, but you certainly would |ike to be able

to monitor things and see if anything is happening ~~- would be
that once this garbage is removed, we will have access, and

then, of course, it would revert to the required inspection.
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MR. SIESS: Carl Arlotto had an answer, or a

question?

MR. ARLOTTO: | "ve got a comment . I think,

Mr. Chairman, the comments made, particularly by Car|

Michelson, and the concern of others, are wel! taken. I think
from a procedural viewpoint, | think it is time we recognize
that this is going to go out for comment . I think the

combination of the comments we get from the public, the
comments that we get from the committee, the things we have
heard now, will somehow make us write the final rule within
the context of this particular discussion.

| think the key item ~- and Bob Bosnak has said it
several times -- is we are really pushing to get rid of the
piping restraints. We can do that by just saying we are not
going to be doubling the pipe breaks in the primary system of
PWRs That will do us a great deal of good even if we
continue to say that the area for design, that is, the break
area for design were the same. Just eliminate the doubl ing of
pipe breaks You are not going to get the whip even if you
did get a split equivalent to that, which we don’'t see how you
can do it.

Secondly, | would |ike to observe that most of us
who have talced to the Germans regarding the 10 percent break
have concluded that it was a pretty arbitrary decision that

they have made. They do not seem to have the data to support
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that decision, and | think that we are now ~- if | can now
combine the two aoffices, NRR and Research, we are now in the
process of looking at a research program associated with
degraded piping, and hopefully perhaps we can put some meat on
the bones of fracture mechanics and come up with a definitive
upper bound kind of a break, but right now we just aren’t
there.

But | think the stuff that we have been talking
about must be cleaned up, | think at the final rule stage.
This part of the process we are going through.

MR. SIESS: | would have thought that 10 percent was
not a whole ot more arbitrary than 100 percent.

Jesse, did you have a gquestion?

MR. EBERSOLE: | remember back in the early BWR davs
one of the more horrendous piping failures was to imagine a
vertical split in one of the risers that would create a steam
and vapor ejection process that would create a monster
centrifuge round and rouna the drywell and literally strip a
lot of the instrumentation off that was needed to mitigate the
consequences . You know, |ike the level columns, et celara, et
cetera

GE invoked the notion that they had 120 degree
equater logic, which has a flaw in it that you only loft half
the instruments. That didn’t permit the random failure of the

first track to mitigate.
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1 When you et into enviromnmenta! qualification, what
. 2 I'm hearing is vou are just about eliminating the dyvnamic
3 effects of jets on such equipment . You may permit, and
“ certainly the industry is likely to hop riaht on it, the
S actual mounting of critical and sensitive equipment right on
6 the pipes they are monitoring, from which they are taking
7 their instrument taps, because you are eliminating the notion
a8 of pipe bursts and just saying that pipes drip.
b I can’t get it quite through my head yet that pipes
10 don’t burst and they only drip, and that seems to be the wavy
11 you are going. Am | wrong?
12 MR . BOSNAK : Here again, we are taiking about the
' 12 primary loop right now.
14 MR. EBERSOLE: | was, tco.
15 MR . BOSNAK : I'm talking about a PWR. We haven't
16 gotten into the BWRs at all. And whether or not we are ever
17 going to be able to get through all of these situations here
18 with respect to loads, materials, what happens with respect to
19 aging of the material -- we started with something that we
20 thought we could be comfortable with.
21 MR. SIESS: Jesse, were you |limiting yourself to
az BWRs"?
23 MR. EBERSOLE: No, | was being genc-al.
24 MR. SIESS: I think Jesse was basidn'ly challenging
. 2% the --

BN S Lt e Ll L
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MR . BOSNAK : The elimination of jet.

MR. SIESS: No, he is challenging leak before break.

MR . BUSH: He is challenging what | would call the

probabilistic fracture mechanics work .

MR. EBERSOLE: To the deqree of leak.

MR. BUSH: That effectively would savy in these

systems you wouldn’'t have a problem. “ow, vouw mav not bel ieve

the numbers as such, but they are certainiv verv low number

MR . BENDER: I think | don’'t interpret Jesse as
saying quite what you are savinag. | may be wrong in mv
understanding. It seems to me that what Jesse is sugaestina
is that this new proposal should not be taken as a license to

locate equipment or instruments or anvthing else in an
environment where thev miaht be threatened bv some break | ike
this just because the relaxation qives vou the coportunity.

MR . EBERSOLE: That is preciselv what haooens.
thouah

MR . BENDER: | understand that. All | am saying is
if there were some encouragement not to be too free with that
kind of action, you would probably be pretty happy, wouldn’t
you?

MR. EBERSOLE: VYes, if | had some way to sav, oh. he
didn’'t mount this transducer on the very pipe the fluids of

which he was monitoring.

MR. BOSNAK: We do have that way of doing it, and |
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know exactly what you are talking about because we were faced
with all of this wnen we had to get into what we called the
break exclusion region. If you recall, this was back in the
seventies when we started with the BWUR because we couldn’t
take the break in the region between the inside and outside
various containments So we had this annular region we
couldn’t We then applied that same concept to PWRs.

MR. EBERSOLE: You couldn’'t take it in the rim of
the fluid ~- did you get rid of them?

MR . BOSNaAK : You couldn’t take it because
containment would be breached, and that was the basic reason,
but people started putting vital equipment in close to the
break exclusion region, and we then -- not because things
didn’t break, but we didn’'t want those located there for fire
and other reasons. It is just bad engineering to not worry
about how your systems are arranged.

MR. SI1ESS: Carl, you are saying that if you had
calculated the envirommental temperatures and pressures for
the |imited break, and now you recalculate them for the leak
Size break, which is permitted under the rule, that you think
it might be worse?

MR. MICHELSON: No, no, that isn’‘t it at all. Of
course | assume that you are going to ha.e very modest
environmental conditions for the |imited leak before break.

In fact, |'m not even sure how they would set that. The
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question is, if you found out during your equipment
qualification program that you could not pass the test, could
you go back now and ask for a relaxation on the basis that vou

are not going to have a break there anyway?

MR. SIESS: I think if the rule went through, you
would not have a break there Then you would check the
qualification for the leak size break Aam | correct, Bob?

And if you had --

MR . BOSNAK : What we said with respect to equipment
Qualification, as we have with respect to ECCS, is that it
doesn’'t change

MR. MICHELSON: You said that although you didn’t
say it in the rulemaking.

MR. SI1ESS: Let’'s go away from the NTOL to a CP or a
step beyond We would now be qualified for the new criteria,
which would be some much smaller leak than the |imited break
leak .

MR . BOSNAK : We would depend on our systems people
to tell us what the temperature and pressure environment was
with respect to the equipment .

MR. SIESS: They would use leak size based on
fracture machanics .

MR BOSNAK : I would expect in the future that might
happen

MR. MICHELSON: | would hope not
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MR . BOSNAK : All of that would have to be reviewed
We don’‘t have a position on that, but we do have with respect
to where we are today and what is covered by the rule.

MR. MICHELSON: They have no position in here on
what they are going to do. I think that is wrong

MR. SIESS: That’'s the case-by-case business

MR . BOSNAK That would all have to be developed and
would be developed over a number of years in consultation with
this committee, certainly.

MR. MICHELSON: | personally feel that the
rulemaking ought to make it very clear that the environmental
cornditions stay as they were. Rulemaking remains silent
now. People can come in and start playing with it

MR . BOSNAK : | have read statements, and John can
correct me, that these things don’t change.

MR. SIESS: John, we keep hear ing you say that but
we can‘t find the words in the rule that says that.

MR. O'BRIEN: In the earlier version of the rule, it
specifically said equipment qualification is not affected.

MR. SIESS: You are standing by the mike but you are
not talking in the mike.

MR. O'BRIEN: s an earlier version of the rule,
there was explicit statement that ECCS containment and
equipment qualification s not impacted by this rule. That's

what you want to be said



MR. MICHELSON: Yes, and you removed it

MR. O'BRIEN: However, to get NRR concurrence, they
said delete it because we may on a case-by-case basis want to
change equipment qualification too. This was not an
oversight They debated it, and they said, we don’t want to
say specifically equipment qualification, 30 that is an NRR
decision

MR. MICHELSON: S0 that remains open and they can
now change it, although |'m surprised, since there is a whole
lot of history on environmental qualification, how you can
change it by just remaining silent. But now they want to
remain silent and think they can change it.

MR. BOSNAK : We don’'t expect anything to change.

MR. MICHELSON: | realize you keep saying that, but
you won't put it in words where it counts.

MR. SIESS8: Mike

MR. BENDER: I think Car! has some good points, but
it seems to me the way the Staff is proposing this thing gives
a little bit of flexibility that is reasonably desirable
Now, it might be better to say something in the rule that
indicates in most cases the regulatory staff anticipates no
change in the envirornmental qualification condition But |
can conceive of places where the requirements are so severe
that it is creating a situation where you can’'t put a very

useful instrument in a place where It would do a lot of good
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because of some arbitrary environmental conditions.

AsS & matter of fact, as you know, pecple are moving
a lot of these instruments out to the ends of long | ines where
the sensing capability has been badly degraded because
environmental qualifications are set in a very arbitrary way

I think from a practical standpoint it would be
desirable for the Staff to have that flexibility, but the
flavaor of it is the thing you are talking about, and there is
a lot of merit in (rying to phrase it in that way so that it
doesn’'t encourage people to make changes just because they
have got the opportunity to do so

MR. MICHEL30ON: What | would really |like to see is
what you suggest plus a few words to the effect that the Staff
is still looking at the failure of other than pipes to

determine what environmental effects it would have because

there may still be far greater leaks possible than the

postulated detectable leak under this rule

S0 | think the issue is far from closed by just
saying environmentally qualified only for the leaks they
detect .

M SIEGS: I¥f it is other pipes you are concerned
about, It i clear that won't change

Me MICHEL.SON ! Not other pipes;, other conditions.

MR BUSH Those have been looked at Iin considerable

depth, and | don’'t know of any case -~ for example, tops of
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1 valves and things of that nature where they represent leakage
. [ 4 greater than this because if we talk with, say, a 10 percent

3 upper bound on that, we looked at that years ago with regard

4 to zipper effects and so forth where you get a series of

S failures, things of that nature.

(=) MR . BOSNAK : I wouldn’t be surprised in a few years

(4 if we are talking about what we are going to do with new

3 plants when we looked at this whole area, instead of being

9 very mechanistic with respect to what is going to cause the

10 effect, you might be very proscriptive and say as far as the

1" environment is concerned, here is what you have to have to

12 qualify in inside containment
. 13 | would see us perhaps going in that fashion

14 MR. SHEWMON It seems to me when the Germans came

1S through with something about |ike this, or their removal of

16 this, they said you will postulate only a one-tenth

1?7 cross~section area fracture

18 MR . BOSNAK They stil) keep the whole area for

19 containment for equipment and for supports.

20 MR. BUSH: That was completely arbitrary too.

21 MR BOSNAK . An arbitrary, non-mechanistic break

a2 MR SHEWMON: Have you thought about something | ike

23 that saying there is no pipe whip, but instead of how many
. 24 Qallons will come out the size of some darned crack, Just

as saying we will reduce it by an crder of magnitude and that (s




10

1"

12

12

14

15

18

17

18

19

20

279

what they will design for?
MR. BUSH: It was discussed at great length.
MR . BOSNAK : We thought about It and we are still

thinking about it

MR. SIESS: I think what Car! Michelson'’'s concern
is, and if | understand it right, | certainly share it, the
double-ended guillotine break has been accepted for many, many |

things as an upper bound, as a result of which you didn’'t have |
to check certain other things. I f you assume the double-ended
guillotine break for equipment qualifications and so forth,
that was an upper bound and you didn’'t have to look at other
things

Once you remove that upper bound, you either have to
look at those individually or settle on something else as a
new upper bound, and | think this is the thing you have got to
worry about

MR . BOSNAK Nobody disagrees with that

MR. SIESS: The things we have been neglecting
because we were comfortable with this upper bound in this
particular area What the rule ought to say is we have not
dec ided what the effect is on equipment qualification, or some
word that gets equipment qualification in there.

MR. MICHELSON Or and leaves it as it is.

MR BOSNAK That s definitely the intent.

MR. SIESS: Let's don't leave it as it is, but that
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It be done case by case, if necessary, because it may not make
a difference

MR. BUSH: Could | make a comment on a positive
aspect | don’t think Bob has put up there? I¥f he were to have
that diagram back on, if you were to look at the tech specs on
most of the plants now, you will find that all of those welds,
the nozzle welds, et cetera are exempted from inspection. You
can’'t get to them very straightforwardly. There is no way you
can inspect them.

Therefore, of the primary system, probably a third
of the welds you forget about because they are inaccessible,
and something | would see as a benefit -~ not that | expect
them to break, but you certainly would |ike to be able
to monitor things and see if anything is happening ~- would be
that once this garbage is removed, we will have access, and
then, of course, it would revert to the required inspection

MR. SIESS: Carl Ariotto had an answer, or a
quest ion?

MR. ARLOTTO: I've got a comment . I think,

Mr. Chairman, the comments made, particularly by Car|

Michelson, and the concern of others, are well taken. I think
from a procedural viewpoint, | think it is time we recognize
that this is going toe go out for comment . I think the

combination of the comments we get from the public, the

comments that we get from the committee, the things we have
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heard now, will somehow make wus write the final rule within
the context of this particular discussion

I think the key item ~~ and Bob Bosnak has said it
several times ~- is we are really pushing to get rid of the
piping restraints We can do that by just saying we are not
going to be doubling the pipe breaks in the primary system of
PWRs . That will do us a great deal of good even if we
continue to say that the area for design, that is, the break
area for design were the same. Just eliminate the doubling of
pipe breaks You are not going to get the whip even if you
did get a split equivalent to that, which we don’'t see how you
can do it

Secondly, | would |ike to observe that most of us
who have talked to the Garmans regarding the 10 percent break
have concluded that it was a pretty arbitrary decision that
they have made. They do not seem to have the data to support
that decision, and | think that we are now ~- if | can now
combine the two offices, NRR and Research, we are now in the
process of looking at a research program associated with
degraded piping, and hopeful ly perhaps we can put some meat on
the bones of fracture mechanics and come up with a definitive
upper bound kind of a break, but right now we just aren’'t
there

But | think the stuff that we have been talking

about must be cleaned up, | think at the fina! rule stage
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This part of the process we are going through.

MR. SIESS: | would have thought that 10 percent was
not a whole lot more arbitrary than 100 percent .

Jesse, did you have a question?

MR . EBERSOLE | remember back in the early BWR days
one of the more horrendous piping failures was to imagine a
vertical split in one of the risers that would create a steam
and vipor ejection process that would create a monster
centrifuge round and round the drywell and |literally strip a
lot of the instrumentation off that was needed to mitigate the
consequences You know, |like the level columns, et cetera, et
cetera.

GE invoked the notion that they had 130 degree
equater logic, which has a flaw in it that you only loft half
the instruments . That didn’'t permit the random failure of the
first track to mitigate.

When you get into environmental qualification, what
I'm hearing is you are just about eliminating the dynamic
effects of jets on such equipment . You may permit, and
certainly the industry is |likely to hop right on it, the
actual mounting of critical and sensitive equipment right on
the pipes they are monitoring, from which they are taking
their instrument taps, because you are el iminating the notion

of pipe bursts and just saying that pipes drip

| can’t get it quite through my head yet that pipes
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don't burst and they only drip, and that seems to be the way
you are going. Am | wrong?
MR . BOSNAK : Here again, we are talking about the

primary locop right now.

MR. EBERSOLE | was, too.

MR BOSNAK I'm talking about a PWR. We haven't
gotten into the BWRs at all. And whether or not we are ever
going to be able to get through all of these situations here

with respect to loads, materials, what happens with respect to
aging of the material ~- we started with something that we
thought we could be comfortable with,

MR SIESS: Jesse, were you |limiting yourself to

BUWRs"?

MR . EBERSOLE No, | was being general

MR. SIESS: I think Jesse was basically challenging
the -~

MR . BOSNAK The el imination of jet

MR. SIESS: No, he is challenging leak before break.

MR BUSH He is challenging what | would call the
probabilistic fracture mechanics work

MR. EBERSOLE To the degree of |leak

MR . BUSH That effectively would say in these
systems you wouldn’'t have a problem Now, you may not bel ieve
the numbers as such, but they are certainly very low number

MR BENMNDER I think | don’'t interpret Jesse as
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saying quite what you are saying | may be wrong in my

understanding . It seems to me that what Jesse is suggesting
is that this new proposal should not be taken as a |license to
locate equipment or instruments or anything else in an
environment where they might be threatened by some break | ike
this just because the relaxation gives you the opportunity

MR  EBERSOLE: That is precisely what happens,
though

MR BENDER : I understand that. All | am saying is
if there were some encouragement not to be toc free with that
kind of action, you would probably be pretty happy, w.ildn’t
you? :

MR EBERSOLE: Yes, if | had some way to say, oh, he
didn’t mount this transducer on the very pipe the fluids of
which he was monitoring.

MR . BOSNAK ! We do have that way of doing it, and |
know exactly what you are talking about because we were faced
with all of this when we had to get into what we cal led the
break exclusion region. If you recall, this was back in the
sevent ies when we started with the BUR because we couldn’t
take the break in the region between the inside and outside
var lous containments So we had this annular region we
couldn’t We then appl!ied that same concept to PURs

MR . EBERZSOLE You couldn’'t take It in the rim of

the fluid -~ did you get rid of them?
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MR. BOSNAK : You couldn’t take it because
containment would be breached, and that was the basic reason,
but pecple started putting vital equipment in close to the
break exclusion region, and we then ~-- not because things
didn’t break, btut we didn’'t want those located there for fire
and other reasons. It is just bad engineering to not worry
about how your systems are arranged.

And we just can’t permit anything |ike that.

MR. ETHER INGTON: If it's just on these structures
that are designed to resist the forces, it would be rather
hard to construe an instrument in this structure, wouldn’t it?

MR SIESS: Did you hear that, Bob?

MR BOSNAK I didn’'t hear your last words.

MR. SIESS: Say it again, Harold.

MR. ETHERINGTON: The rule is referring tno
structures not being required to resist the jet forces; isn’'t
that correct?

MR BOSNAK ! That's correct In other words, if the
Jet force is eliminated, the jet force is el iminated and you

don‘t have to deal with |t

MR. ETHER INGTON : Isn’'t that structure used as
distinet -~

MR . BOSNAK We are talking about structures ~- in
some cases, of course, Iin the past, barriers were used,

shields to protect -~-
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MR. SIESS: It doesn’'t inciude instruments

MR. ETHERINGTON: That couldn’t include instruments
by any stretch of the imagination

MR . BOGNAK - It was to protect vital pieces of
equipment generally, either other piping, valves, motors.

MR. ETHERINGTON: | see S0 in removing the shield,
you are exposing instruments, that'’'s correct.

MR. SIESS: Bob, if we commit ourselves to the pipe
whip restraints which you would |ike to get rid of because
they impede inspection and a number of other things, the
problem is relatively simple except that either the Staff or
the lawyers can’'t find a way to say don’'t put pipe whip
rastraints in They want to go back and change GDC-4. When
you get to the jet impingement, which you have lumped in now
with the pipe restraints, you open the door to this whole
question of environmental prcotection and the kind of thing
Harold has raised A small break in the pipe might make a jet
that impinges on an instrument out there that would be Just as
bad as what you have got with a full break, and how do Yo
take care of that?

MR . BOSNAK : The only way, as | say, if we el iminate
completely what we are talking about with raspect to primary
loop, If you believe in the fracture mechanics approach, that
we are not -~ you know, we are going to get -~ before we have

4 jet that is damaging, we will have detect ion
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MR. SIESS: That'’'s your premise then

MR . BOSNAK : That’'s the basic premise. We don’t
have with respect to what we are doing right now a replacement
leakage crack . There is work that is going on. As Guy
ment ioned, the Germans use this one~tenth area break. And one
of the items that is identified in Yocolume 5 of the Piping
Review Committee Report is the development of replacement
leakage cracks. But we are not talking about the primary loop
now; we are talking about should this get into other systems

MR. SIESS: if you had a non-mechanistic arbitrary
10 percent break, that would give you a pretty good-s ized jet,
couldn’t i1t?

MR . BO3NAK : Actually, what we have now, we stil|
have all the branch |ines, and of course, they are |limited in
their location, but they certainly give you the environment
that you need. They are still there

MR. SIESS: But your basic assumption, now, based on
the fracture mechanics studies, is that you will get a leak
before a break that is large encugh to produce a damaging jet,
not just a leak before 100 percent guillotine break Is that
right?

MR BOSNAK ! That's correct

MR. SIESS: There is leak before there is anything
more than just a few gallons per minute coming out somewhere

MR BOSNAK That's correct But we still think
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further . Ve need to do some of the things you are talking

about

MR. SIESS: I know, but that is being conservative.

MR. EBERSOLE: This will in turn permit you to mount

MR BOSNAK : I didn’'t hear what you said.

MR . EBERSOLE: I said this will permit you to mount
relatively delicate instrumentation on the very fluid systems
that they are monitoring

MR. BOSNAK: Again, | don‘t think that's good
engineering practice to do

MR . EBERSOLE: Engineering practice is whateve, -

MR . BOSNAK We have everything in place.

MR SIESS: You are not changing good engineer ing
practice; you are changing a rule

MR RODABAUGH Bob, one of the breaks you are still

going to postulate will be that roughly 18-inch branch | ine,
which | think would be a tremendous amount of -~ from this
very limited standpoint, it seems to me that your concerns are
addressed

MR SIESS A limited location

instruments on the pipes which they monitor .
|
|

MR . BOSNAK Limited location, but they are still

there They certainly do what the German 10 percent break

does, definitely
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MR . BENDER: I think you should at least pay
attention to Mr. Arlotto’s paint I think the message has
been presented and it seems to me the Staff understands it,
and what they would like to do now, as | understand it,
primarily is to let the proposed rule go out for comment, have
the committee present its comments concerning the proposed
rule, which it will do anyhow, and let other people comment as
well.

And then when the final rule comes out, at least my
interpretation is that there will be some conscious effort to
take account of the comments that have been made here. That's
what | thought he said.

MR, ETHER INGTON Of course, the industry is not

likely to address the points that Jesse is raising. I mean
the comments that we will get back.
MR. EBERSOLE I will give you an example. The

early designs of the break segregation system for the boiler
use numerous impulse |ines to measure the transient pressure
gradients in the primary piping They were strapped to the
pipe within which the gradients occurred And thus, If a et
effect or a break occcurred, they were instant ly destroyed

MR. ETHERINGTON: In this particular case, would
that matter?

MR . EBERSOLE Yes, It would destroy the transient

gradient measurement that they made and you wouldn’'t know
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which went . This was to swing the ECCS system to the right or
left. So the accident itself destroyed the sensing apparatus,

which was intended to monitor.

MR. SIESS: Let me try to summar ize where | think we
are. ¥ we accept leak before break, fracture mechanics,
probabilistic and so forth as being exceedingly low

probability, and the | ikelihood of being able to find the leak
befare you have either a double~ended pipe break rupture or a
high enerqy jet, the cbjective of the Staff is to eliminate
massive -- as John called them ~- evil pipe whip restraints
and presumably equally evil jet impingement devices.

I think there is a fee! ina on the part of the
committee that the Staff may not have adequately considered

aother consequences of a rule change which el iminates Lhe

double-ended quillotine break, and the impi cations 1o wther
aspects of design. L ACcump | 1 snes what vou set aut t»a ro,
eliminate the evil structures, wul wheiher vou have thouaht
about cther Lhings that migaht be leual lv done under that same

rule mav have noul peen thouwant of probabiv because vou think

further steps down from tne rule, standard Review Plan,

whatever , and | gun ' t think we have a complete understandina

Gr whnatl other requirenaents there are that would prevent these

secundary - mavbe not secondary, but other consequences of

the rule change .

I think that is where we stand. The committee has
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raised several issues, environmental qualification, things
Jesse said which are sort of environmental but not quite. Do
you understand that position, Bob and Guy? We may get it in
writing eventually But | haven’'t heard any real ser ious
challenges to the basic premise of leak before break in

the primary system of pressurized water reactors as a
Justification for eliminating these massive restraints,
although there may be some that haven’'t been comp letely
expressed.

If you understand that, | would suggest that we go
on to whatever the next step is.

MR . BOSNAK : The next one is the arbitrary
intermediate break.

MR. SIESS: Now, before you skip to that, the
broad-based rule involves all of these same considerations to
a higher power .

MR. BOSNAK: Broad-based rule would get into other
lines and all of their ramifications. It gets much more
complicated when you leave what | consider to be a system in
which we have bounds on all aof this. When you start getting
into other areas, it is going to be much more difficult even
from just the application of fracture mechanics: do we know
what the locads are, that certainty So that is this
broad-based rule.

MR. MICHELSON We are not discussing that today,
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then, | guess, because there are a whole lot of questions if
we got into that .

Could | ask you one question, though, on the
fracture mechanics techniques? How does your conf idence
change as the pipe diameters grow smaller? Ray?

MR. KLECKER: I'm Ray Klecker from NRR. I think the
problem when we get to smaller |lines, the fracture mechanics
itself will be essentially the same. The technique is there.
There is no change in the technology for that. The
difficulties probably will be in sizing a crack large enough
S50 that you can be assured of detection and still have that
crack smaller by a factor of 2 or whatever as compared to the
critical crack size in that | ine.

For that reason, there may be a cut-off in the size

of the pipe that we go down to. Now, we are leaving this as

an option to industry. They do not have to postulate leak
befaore break They can go back and leave their restraint
systems in on these small |ines if they so choose, and some of
them indicated on some restraints they would do that.

MR. MICHELSON: Do you have a size in mind yet where
you think it begins to get shaky?

MR. KLECKER: Somewhere around 6 inches diameter .

MR. BUSH: | could comment on the same one.
There's an Adelphi technique that is currently on the way that

is looking at this whole business of what | call the
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probacility of break from the spectrum of sizes from about an
inch on up to the maximum size of the systems. It is in the
second iteration, | guess. It will go through probably one
more iteration How much value it will have, | don’t know,
but it will certainly converge on some of these problems.

I think what you will see out of it is the
probabilities that are cited for small items would be
substantially higher . As far as breaks are concerned, they

would be larger.

MR. EBERSOLE: Do you have any notion what the
variation is?

MR. BUSH: About ten orders of magnitude.

MR. EBERSOLE: Ten orders?

MR. BUSH: Sure The probability on the big | ines
s around 10 to the minus 11 On the really small lines, it's
more like 10 to the minus 1.

MR. SERPAN: Serpan from Research. Oon your
question, Mr. Michelson, the smaller the pipe, the better tre
confidence we have in the properties because that’'s the kind
of stuff that we test. Ue are testina 4, 6. 8 inch diameter
riaht now and havina to extrapolate that to the laraer stuff
So | think we know better what the oroverties and
characteristics are of the smaller pine.

MR. MICHELSON: The defect, | think., was the real

problem. wasn’'t it?
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MR . SERPAN We can orobablv find that easiar. tmn

because It's qoina to be thinner wal led.

MR. ETHERINGTON: Does the Staff have a minimum nines

size for snubber reauirements, restraint reauirements?

MR BOSNAK : No . You will see on some small | ines

all kinds of things.

MR. ETHERINGTON: Small as what?

MR. BUSH: An inch to an inch and a half.

MR ETHERINGTON: Doesn’t it make sense to have

snubbers on those things?

MR. BUSH: Don’‘t ask me:. |'m biased.

MR. SIESS: You shouldn’'t ask that question,

Harold. Snubbers are not the same as whip restraints. Aam |

right?

MR. BUSH: That's right. They are a different

animal

MR . BOSNAK : Oh, ves, definitely.

MR. SIESS: Snubbers restrain the pipe in service;

whip only restrains it once it breaks

MR . BOSNAK : Theoret cally there is supposed to be

no contact . That's one of our fears, that over the years
there will be contact between the whin restraint and the
pipe. There is not supposed to be any.

MR. SIESS There are hundreds of snubbers on 1-1/2

inch pipe.
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Larry.
MR . SHAD For the smaller lines, | would more worry
about the extended events. I think, for instance, this cannot

break a 20~-inch but it may break a 2 or 3-inch |ine.

MR. SIESS: Let’'s go on to AIB.

MR . BOSNAK : Arbitrary intermediate breaks, to
refresh your memor ies, is a situation in which we have the
prescription for postulating pipe breaks Certain stress
level, certain in the case of Class 1 |ines that are evaluated
for fatigue, certain fatigue usage factor . Again, the usage
factor is one-tenth, and the Code, of course, permits you to
go as high as 1. So we have a factor of 10 there.

The stress value is 80 percent of what would

normally be permitted for upset conditions. ¥ you are below
those, you don’t have to postulate breaks ¥ you have a

given line, you have two anchors in a |ine configuring however
it may. If you do not exceed the stress level or the fatigue

levels, you nonetheless have to postulate two breaks, and this
is in an area which has low stress and low fatigue usage
factors. You have to postulate two at whatever the highest
locations are, and these are termed arbitrary intermediate
breaks .

MR. SIESS: The location was not arbitrary?

MR BOSNAK : Their location is whatever the highest

value happens to be, and one of the problems, of course, that
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keeps changing is as you reconfigure the piping system, you
never know where those break locations are going to be. |
have in your handout the sl ides that we prosented to the
cormittee here in "33, but right after that, we started with
the first owner, and that happened to be Duke Power on
Catawba, and we went through their systems and we at that
point in time said we are not going to permit this to take
place in those systems that are subject to large dynamic
loads In ather words, things |ike water hammer or steam
hammer where you have a mixing situation or a thermal fatigue
kind of area.

Also on those |ines that a‘e susceptible to stress
caorrasion cracking. S0 thore three diseases, if you will. We

said if any of the systems are subject to those, don’'t ask for

elimination of arbitrary intermediate breaks.

If vou have lookuer at Volume 3 of the Pioina Review
Committee report, based on | auess, some of the work that
Livermore did as a consultart to (the committea. it was dac idad
that those caveats could be drooned But wo until the oresant
time, those caveats are still in place

S0 when we went through the Duke Power Plant, the
feadwater system was not included

Now, what is a trade-off that we get?

[2) idel

This is on your handout . | wanted to point out this
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particular one at the bottom, that when we el iminate the
arbitrary intermediate breaks, we are saying you have to
environmentally qualify for the non~dynamic effects of
non-mechanistic break with the greatest consequences on the
equipment in that space, and, by the way, in all other
areas along that same | ine.

S0 we are getting more here from the point of view
of equipment qualification than we had before Before, you
had two terminal end breaks, and you might have had two of

these arbitrary intermediate breaks located somewhere along

the | ine.

All along the rest of the area, you had whatever the
utility chose to give you in the way of equipment
qualification 20 here we are getting more.

MR. SIESS: What are you eliminating? The whip
restraints?

MR . BOENAK We are eliminating the break Whip
restraint, the whole business is el iminated Whip restraint,
any jet impingement barriers Essentially from the point of
view of what does it offer in the way of benefits, you get rid
of the steel, you don't have to worry about !oss of heat
because in these locati ons where you have pipe break locations
and you have whip restraints, the insulation s generally not
configured as it is on the rest of the pipes, so you have heat

losses. |t impedes inspection, it does all of the things that
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we spoke to you with respect to the large break.

Now, this is not based on fracture mechanics It is
not based on any of those things but it is based on the fact
that we know we have low stress, low usage factor

MR. SIESS: Bab, if | assume an arbitrary
intermediate break at point x on the pipe and put in the
appropriate jet impingement and pipe whip restraints, how does
the probability that the pipe would break at that point x
compare to the probability that it would break at a point five
feet away?

MR . BOSNAK : With all of these situations with
arbitrary intermediate breaks, the probability of breaks in
those locations we think are much |ower, certainly, tham at
terminal ends or at points where you have high usage factor or
high stress

Again, the problem is that these points during the
course of construction can shift 20, 30, 40 feet.

MR. SIESS That's what | mean You picked a
certain point due to pipe restraint, but if the break occurs
two feet away, the pipe will whip

MR . BOSNAK : You have no protection unless you
happen to have something with an elbow or something that might
be so configured, but that would be by coincidence only

MR SHAD: The probabilities in the intermediate

break area are not that high
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MR SIESS: My question was how does it vary along
length .

MR BOSNAK 1f your stress and usage factors are
low, we think the prchbabiitities of having a break at those

locations are also equally low.

MR SIESS: That’'s not the question. ¥ it’'s low at
this point, | don’t think it is that much lower at this point

MR  BOSNAK: Probably not.

MR SIESS I don’t know what you get by putting ~-~

MR . BOSNAK ! Not very much . That's why we think
this is more important than anything we give up in getting rid
of the pipe whip restraints . This is not involved in a rule
change, but this will be involved in a change to the Standard
Revienw Plan S0 these have been processed as deviations to
the Standard Review Plan

MR SIESS How did you get into the arbitrary break
in the first place? You have got a 30-foot length of pipe,
say, and you assumed a break at each end of It where there was
an elbow or something And now you feel that if you put in
pipe whip restraint somewhere in that 30-font length, you are
going to reduce the praobability of a pipe break But you pick
ane spot to put the restraint, and | don’t see that you have
reduced the probability significantiy

MR SHA0 Let me give you some background ~-

MR BOSNAK ! Whern it was made, it was made to try to
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get some degree of coverage, and not necessarily the whip

coverage but enviromnmental coverage.

MR. SIESS: You have taken care of that another way

MR. BOSNAK: We are taking care of that Again,
pecple were designing -~

MR. MICHELSON How?

MR. SIESS: That last item.

MR. BOSNAK: People were designing in a very
mechanistic way Unless there was a break there, they said,
don’'t tell me about it, with the qualification, | don’'t have
to worry about it

MR, SIESS: Will you explain that last item again?

MR . BOSNAK : Yes . That means, not only in this
place where | eliminated the break, if we are talking about a
compartment along the length of a p'pe, but throughout that
entire system, if you have any places in which you do not have
environmental qualification -~ we are talking about the
nondynamic effects . So what we are saying is the pressure
that's there in the line, the temperature, and |If you have to
worry about, if you are talking about |liquid system, if you
have to worry about flooding, that’'s why we are trying to get
in the break with the greatest consequences |(f there are any
with respect to release of the fluid that is contained in that

process |ine, and that's what you have to consider with




respect to envirormental qualification

MR SIESS: 20 except for jet impingement and local
compartment pressure, the environmental qualification is not
changed from what it is now, not reduced

MR. BOS : It’'s not reduced;, it's improved for
those areas in which you have nothing now.

MR. MICHELSON You are saying that you must take an
arbitrary intermediate break from the viewpoint of

environmental qualification.

MR . BOSNAK ! If you want to put it that way, but

It’'s not mechanistic.

MR MICHELSON I don’t find it that way. We have
Jumped suddenly from the primary loop, by the way, cver into
the broad-gauge thing

MR . BOSNAK ! Because one deals with fracture
mechanics, as | tried to explain yesterday, the other --

MR MICHELS0ON We are mixing them now. I thought
we weren’'t going to get into the broad-gauge discussion

MR. SIESS. We are on the third column

MR BOSNAK We got into because you asked for it on
your agenda

MR SIESS: We are into the third column, We are
not talking about any rules now

MR . BOZNAK : It's not part of the rulemaking at

all It’'s part of the Piping Review Committee recommaendat ion,
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and that’'s why we want to report to you on it

MR . MICHELSON Okay

MR . BOSNAK As far as the NTOLs, as far as OLs are
concerned, we have nobody that has asked for it I'm sure CPs
would be interested in it

MR SHAD: Let me say something about arbitrary
break, what was the original thinking Suppose vou have a
four feet expanse of pipina; suppose the stresses are very
| ow You don't need any break

The original thinking, | think is, suppose there s
a pipe break through the pipe. It can be many inches. So even
though the break location may not be right, vou mav have scme
bumper in there, some apparatus in there and yvou stop the pipe
whipping around. S0, It doesn’'t have to be at that right
location, but with certain stops, two stops anywhere, 40-foot,
S0-~foot pipe, it cannot whip around That was the original
thinking for the piping break

MR SI1ES8: That'’'s poor thinking ¥ you put the
intermediate break in the middie of it, and it breaks just on
one side, the pipe on one side is restrained, and the other
pipe is free to whip as much as It wants

MR BUSH | would remind the ACRS about the only
time | have negative voted or tried to, it was on a 20-foot

straight section of pipe where the end loads were minimal and

there as an insistence that a dog house be put on the pipe
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That probability of that pipe breaking would be 80 small that
It would be infinitesimal That is the same philosophy that
we are seeing In the arbitrary intermediate breaks

You know, you have got a usage factor that is
extremely low, almost non-ex istent

MR SIESS | believe the ACRS approved exception on
arbitrary lead-in bre.ks on one of the OLs recently, didn’'t
they?

MR BOSNAK We talked about this VWe talked about
this two years ago, and | don’'t think anybody had problems
with it We talked about It before we (ot into the first
plant Catawba was the first one

MR. SIESE: At Nine Mile ~~ didn't Nine Mile ask for
t?

MR BOSNAK I'm sure they did I"ve got a |ist
here

MR SIESS: What about Hope Creek?

MR BOSNAK I don’'t have Nine Mile on the |ist

Byron Braldwood -~

MR SIESS It was one of those
MR BOSNAK It was Byron-Braidwood, | believe
This, by the way, we are applying - and | probably should

ment ion that whether this is a "P" or a "B" doesn’'t make too
much difference as far as we are concerned The reason that

Yyou see more Ps s there was an aggressive owners group that
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was assoclated with pressurized water reactor, and they were
Interested in pooling their resources and developing a
position on the arbitrary intermediate break, so there are
more Ps than there are Bs.

MR. EBPERSOLE Let me go to the cpposite end of the
Quality spectrum, the pressure spectrum, and just pick up the
surface water |ines I only need two of them as a minimum
requirement What you are permitting here ~~ | could run them
parallel side by side and invoke the fact that | would never
get a break in one aof them to scour away the earth~fillaed
supports of the other and produce a coordinated failure of
both because | would be dealing with dynamic effects of
fallure How would cause the designer --

MR BO3NGK Before we approve these things, we ask
our systems people to take a look and to look for
configuration, to look for a layout and to see |f there is any
reason why there (s a problem such as the kind that you have

spoken of

EBERBOLE There would be dozens, hundreds.
SIESS.: Jesse, this is not a rule change now
EBERSOLE I know

SIESS This only changes the Staff practice

-3 4 % 3

BOSNRAK Are there any more questions on this
column?

MR MICHELSON Well, et mea ~~ this dynamic effects
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business, now, relative to Jesse's question If the water s
leak ing out at a very high rate, is that a dynamic effect even
though there is no jet per se from the water system, for
instance, of any concern? But there is a flood problem.

MR, BOSNAK: Exactly

MR MICHELSON Is flooding a dynamic effect?

MR . BOSNAK | wouldn’'t look at flooding as a
dynamic effect

MR MICHELSON: | couldn’'t find the definition of
dynamic affeacts

MR BOSNAK Flooding is covered by this kind of
thing

MR SIESS Carl, we are talking about one of the
rules of the arbitrary intermediate break

MR. MICHELSON Yes, the arbitrary intermediate

break
MR BIESS You are not going toe find that anywhere
MR MICHELSON Not yet | was jJust wonder ing what
they will define as non~dynamic, and | thought Jesse's example

s & non~dynamic affect when the water floods and washes the

dirt away

MR EBERSOLF I think it's kind of an amb iguous
mix

MR MICHELSON Someday you would | ike to see some

definitions written down g0 vou know what they are consider ina
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aor not consider ing

MR SIESS No pipe whips on that pipe

MR MICHELSON That's riaht

MR BO3INAK They are not generally high eneraqy
lines, so you don’'t have those kinds of situations

MR EBERCOLE You have a very beautiful competence
to scour the basic support system

MR SIESS Those pipes don’'t come under the heading
af this |ssue, though

MR. BULH Even |1f they did, Jesse, | doi't see
whare 1t would make any difference because we have more than
one examp le of 100 to 200 feet of pipe with no supoorts
whatsoever that are vibrating without breaking S0 why would

removal of , say, ten feet of soil have any Iimpact on adjacent

pipae?

MR EBERSOLE If they would contain a support, |t
would have none at all

MR BUSH ALl | can say s | have a difficult time
visualizing a wash that would take away 300 or 400 feet of

soll, and aven then |'m not sure Yecause |'m aware of cases

whare all the supports have been removed -~
MR  EBERSOLE It just swings across the cavern?
MR BUGH It Just vibrates back and forth There
I one case |t isn’'t applied and this did occur It has

occurred in China That (s, If you attach the pipe to the
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1 structure and the structure falls down, the pipe falls down,
‘ 2 too ¥ you put it on the side of a hill and the whole

E hillside comes down, the pipe comes down, too That's a

a speacial case

-] MR. EBERSOLE I know of numerous cases where the

) pipes are buried in earth-filled ~~

7 MR SIESS: I don’'t think that comes under the

] heading of arbitrary intermediate breaks

o MR . EBERSOLE I don’'t know | guess not

10 MR SIESS: It’'s something that needs to be |looked

1" at

12 MR BO3INAK If we are ready and finished with the
‘ 12 Questions, | would |ike to kind of sum up where we are In

14 flexible piping and things that we would | ike to see the

15 committee act favaorably on

1% With respec to damping and the spectral shifting

L i that we talked about sesterday, particularly the damping, |

8 don’'t think we have one plant now under construction that has

19 not asked for the use of the Improved damping, the PURC

20 damp ing In the Cook case -~ seaveral, and | think you saw

a1 from the sl ides yesterday they identified the plants that have

e and have not

23 MR BUSH I the committee hasn't seen that --
. 24 MR BIESS The implementation of trhat is via Reg

29 Guide?
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MR BOSNAaK The implementation of that will
eventually be via change to Reg OGuide, both 181 and 122 In
the meant ime, we are handling it via a special request to use
the ASME Code cases

MR SIESS Okay, because it's not a rule

MR BOSNaK It's not a rule

MR SIESS Just a Staff acceptance

MR . BOSNAK In affect, It s basically covered by
our 50 55(A) and the ASME If you will, that is the trail by
which we say -~

MR. SIESS Except damping factors have alwavs been
in the Reqg Ouide

MR BOSNAK Damp ing factors are in the Rea Ouides.

MR SIESS. Now there's a dampina factor in the
Code, you use that in preference to the Rea Ouide

MR . BOSNAK In lieauw of , and what we do (s we ask
that thev check to make sure there |s adeauate clearance, and

that because of the possible chanae in accolerations of the

lines, that anv | ine“monitored eauioment s aual ified for
that That goes back in the response to the utility to Jse
this particular set of change Iin damping values

90 we have damping and we have the spectral ahift
The OLs -~

MR ARLOTTOD Just to be sure, Bob, there may be

some confusion The damping s not in the Code vet It is
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strictly applicable in a Code case, and we endorse Code cases
through Reg OGuides | want to be clear we are not looking for
any change in regulations asscociated with damping

MR SIESS So unless It’'s S0 S5(A), whether It's
Code case or Reg OGuide, it's still not regulation, it's a
Staff interpretation

MR ARLOTTO Code cases we endorse throuagh our Raeg
Guidas

MR, SIESS Reg Guides, not a ragulation,

MR ARLOTTO Right .

MR . BOSNAK As far as the OLs are concerned, a lot
of them wish to use this particular case We have had
inquiries, particularly from Commonwealth Edison, with respect
to support impraovement In cother words, removal . They want to
g9 in in particular systems that are difficult to get at and
difficult ta maintain Bupport improvement Support
optimizat ion Gatting rid of snubbers. This |8 how they
Iintend to use this particular ==

MR SIESS. This means changes in the design?

MR BO3INAK They will change their deasign, change
the piping system support scheme

MR SIE2S Aand reanalyze
BOSMNAK fand reanalyze

SIE2R. At the OL stage

: 3 3

BOONAK These are OLs I am down now in the
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second batch These are plants with OLs, so they would have
to come Iin and modify their FSaR That's what they have been
told

MR MICHELSON Why would they want to do that?

MR . BOONAK To get rid of all of the snubbers that
have been plaguing them with respect to maintenance, high
radiation axposure, change the supports, optimize their
supports

MR BUSH Carlyle, |In terms of eaxposure, (f you put
value on man rem and so forth, you are probably talking of a
plant that (s, say, at the NTOL stage or a new plant that s
in the OL stage of anything up to $10 million to 18 millien
In savings, and that asxcluded the fact that If you get inte
the rat’'s nest of having te go through the tech spec
requirements on testing, If you find falled snubbers, then
your sample size increases and your time between testing
decreases, and you can be down to six weeks and you may have

to test half or two-thirds of your snubbers. That says you

are going to be down probably for an excessive ocutage ‘0

that doessn’'t include any costs of erxcessive down time, so you
pay a tremendous penalty somat imes

MR BOSNAK We believe the cost of doing this wil,
pay for itself in a matter of just & few vears

MR MICHELSON | apprec i ate whal Lhe pi vuiwine & w

ungduubtedly Iinvelved on the Pr . mei v «ide, wwl © ciiviin e &
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PArt of the DUS . ud8 I8 ik sl wughiwel e RiIwitss b

MBCB s’ | Iy |t sind o sits ot vinml 5 Wi i T T T T

Vil ol WWiE t b it Bfivee S st e vasl sust saving outs ide
Rty wiid L owas wwiiukt oy what are the benef its of

PR i L s et uw o containment compared with what we

miwnl e losindg

i BUSH They have qone to mechanical snubbers |
wiwwid name several syvstems over the last two vears Quad
Cities 18 a good example. Dresden, whare thev had & waler
hammer that was 80 trivial It didn’'t even trip the
Instrumentat ion, so they didn’'t know they had it Everv
snubber locked up on that svstem

You now have rigid systems that won't handle thermal
expansion on there, and (t's quite possible under some
clrcumstances It could lead to failure In the piping because
of that one thing, and that's under a normal operating
condition, and that has been happening again and again and
again

MR MICHELSON S0 you are balancing that potential
loss of fluid outside of containment versus -~

MR BUSH. These are not for handl ing pipe breaks,
you realize

MR MICHEL SON They have something to do with
that They cause a pipe break 18, | think, what you are

saying
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MR BUSH They could cause a pipe break, but their
purpose really is seismic

MR MICHELSON The cother sclution, of course, is te
fix the snubbers s0 they don’'t lock up

MR BUSH Well, | will give you & 150-break
documant , 1§ you want, but as to the statistics on fallure, It
hasn't changed that much Iin the last couple of years

MR EBERSOLE Don’'t the designs for these problems
show they are basically hydraul e, that they don't depend on
gravity?

MR SIESS Theay have two choices, now, Jesse.

MR BUSH That has been sort of the puddie on the
floor

MR ERERSOLE H'm talking about & cylinder which s
duad ended on the bottom

MR BUSH The hydraul ic snubbers have about eight
or nine seals in tham The most common one to go is the
pop~in valve It's still & problem They still haven't
solved the leakage.

MR EBERSOLE It's all gravity loss, isn't (t?

MR SIERS Jesse, (f the hydraul i¢c anubber falls,
then you have no seismic protect ion

MR PUSH Thay just flap in the breeze

MR ERERSOLE Thay fall in the context that they

lose fluid Den’'t you have snubbaers which have oyl inders dead




endad at the bottom”

MR BUSH I1f they do, |I'm not aware of them
looked at what | thought were all of the types

MR  EBERSOLE Then they have got a seal that s
capable of draining by gravity

MR BUSH. A seal situation They do have c¢losed
reservoirs, |(f that is what you are talking about The
reservoir s fine The problem is the seals leak You get a
leak Iin the seal -~

MR, SIESS There are a number of Instances of
reservoirs being impotent .

MR MICHELSON What do we lose if we take out the
snubbers? What s the hazard now?

MR BOANAK I think If you reanalyze the piping
system, |f you can get by with a rigid restraint there instead
of a snubber, so much the better

MR MICHEL SON That's what you are proposing here,
teo do the reanalysis

MR BOSNAK: Definitely they are going tu do a
reanalysis to use the new damping, the GDRC damping, and see

what they can el iminate

MR MICHELSON S0 | guess the net conclusion |

safe or safer without the snubbers
MR BUSH On a probabi listic ground, | tHink it s

Safer because they are not effective against vibration, which
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Is where they have been used Thay are not effective against

the dynamic event They do not work with water hammer They

Just tear up the wall B0 you put them in for seismic event
Well, If you have higher damping than the purpose of a
anubber , the value disappears | don’'t say that you take all

snubbers out because you do need some snubbers, but you can
readuce maybe 50 to 90 percent

S0 what you do s you have to reanalyze your system
and establ ish what you do That's really the emphas s,

MR BO INAK Or as | mentioned earlier, you might e
able to get by with a4 amaller snubber that s easier teo
maintain It s less difficult fraom he point of view of
wepasure and ma intanance That's what we understand

MR SI1EA" But your cost-benef it study was based
entirely on man rem, wasn't I1t?7 You didn’'t try to evaluate
the possibility of pipe breaks using tharmal restraint

MR BNSNAK That's carrect MNex

MR MICHELSON Man rem inside the containment that
| was sure -~

MR SIE8S I might just mention for Carl's benaf it
that asevaral years age we asked Diabla Canyon to assume that a
snubber had falled <« the probabi | ity was about | =« and teo
look at the consequences In terms of risk, | f you wish Thaey
Assumed, fireat, that it falled lockead, which then led to some

fairly high probabi ity of & pipe break due te thermal
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lateh Thay then assumed It failed unlocked, which meant
In a seismic avent the snubber would not be effect ive

and, of course, the probability in terms of the
thermal event was tremendously higher because the thermal
moveaments are there all the time and the earthquake only
Gecurs avery 200,000 years, whatever And you have got
something in there for that low probability event that ¢ it
dossn’'t wark properly, they don't It puts a much higher risk
an something else

MR BOSNAK I'm up to the next column If there are
ne further questions on that, the coup!ling of LOCA and S8E |
think that was In your letter a few years ago It was
something that should go forward based on particulariy the
probabilistic work that Livermore had done on the
situation-by-situation basis

They had at that time, | think, completed
bast inghouse, and now they have completed West inghouws,
Combustion and BAW and are working on OF S0 that (a the
status of that

MR RIELS I think at the time we looked at that,

they had not completed their work on secondary fallures due to

deiamic Thay had only gone as far as the primary fallure
am | correct? | have seen the reports on the secondary
fallures

MR O'BRIEN What do you mean By primary -«
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MR SI1ESS A pipe breaking due to stress, a LOCA
Caused by an earthquake and the normal stresses on the pipe,
not by a crane falling -~

MR . BOINAK They completed the secondary work on

West inghouse plants at that time

MR SIESS That'as right I said | don’'t think the
committee reviewed that, the steam generator falling over

MR O'BRIEN We presented that to you in 1980, and
twice we presented that to you ==

MR SIESS To the full committes?

MR O'BRIEN No, jJust to the subcommittee.

MR 2IKeS That's what | meant The full committes
locoked at the primary

MR BOANRK B0 right rnow the only request that we

have hare on that s on operating plants, and they are the CE

plants

In aordar to get frae of A2 or to complete the work
on AT, they are not taking the leak-beiore-break approach
because thay really didn't have toe The only area that they
had that was overstressed was in the area of reactor
intarnals, and only slightiy so, and | they decoupie, that
ixlves their prob|em

MR SIE%S How (& this being handied within the
regulatory process?

MR BOSNAK . Right now it's In ELD We have asked
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the legal staff whether or not there is a need to, because of
the exper i ience we had on GDC-4, whather there s a need to do
anything with respect to GDC-2, and the tentative answer we
have gotten back is, no, we don't have to change GDC-2, we can
Qo forward just on the basis of the waork that has been done
technically and not make a change to 6DC-2

MR SIESS What will you change?

MR BOBNAK The only thing that would probably have
to aventual ly be changed would be the Standard Review Plan, to
recognize the fact that this is no longer necessary as a4 valid
load combinat ion We don’'t have to combine LOCA and 586
Again, as the recommandat ion in the Piping Review Committees
report <« | think it's in Voalume 4, but alse Volume 9 I ¥
that, when justified “~ in ather words, whan the work has been
dane ~~ we can go ahead and do that, and now It has been done
for the three PUR vendors, and OF (s In process

MR EBERSOLE Will this parmit, then, the redesigns
of the so-called ECCS system for LOCA mitigation te be
non-seilamic in character?

MR BOGNAK Na

MR ERERSOLE Why nat?

MR SIESS It has nothing te do with the piping
systems

MR EBRERSOLE You are saying you are not going te

have a LOCK -~
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MR BOSNAK We don't have to add the locads together
to design the system for both We would stil!l have to desian
them for seismic, and If you had pipe breaks, you still would
have to design things for pipe break, but you don’t have to
comb ine the two

MR EBERSOLE It's not equipment that's highly
specialized It's for a large LOCA mitigation, low pressure,
and 1§ you don't have a LOCA coincident with an earthquake, |t
seems the standard non-seismic design would serve the
purpose

MR BOSNAK But you do have seismic loads, and |
Gouldn’'t concelive of this as being considered non-seismic, so

You design it for the selsmic load alone

MR EREASOLE It's just standina on standby, |'m
sAaying

MR BOSNAK I understand

MR ERERSOLE It faillure would be nothina If veu

dign’'t have a LOCH

MR BOSNAK That might be somethinag that possibly
miaht be looked at, but currentiy, no We are basically
talking about here, aanin ~~ this hapoens to be A2 for the
oparating planta There 1an’'t any NTOL that has need for this
because once you have leak-bafore-break, (t affectively s
moat as far as the coupling Is concerned

MR SIE%S Bob, | realize this is the Piping Review
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1 Committee, but wi | the LOCA/S2E I1oad combination in the
. e fut re e splied to containment?

ki MR . BOSNAOK We haven’'t gotten into structures. That

a4 I8 on area *‘hat would have to be -~

= MR FfIESS This now applies only to piping

L] analysis?

7 MR BOSNRAK That's correct That's all we are

3 talking about here

o MR SIESS The stress on the piping will be

10 computed for the LOCA or for the earthgquake but not for the

" two comb ined”

te MR BOSNAK That's correct By the way, the rest
. 12 af the world “as always been doing It this way. They never

14 combinnd eascvept with a few axceptions The major countries

18 have never combined LOCA and S8E for pining Again, we are

18 taiking piping

17 MR SI1ESS Further questions on that?

13 [Ne response )

9 MR BOSNAK The last is the thina that Shou-Nien

20 talked about vesterdav. I'm sure svervbody will aventuallv be

a8 intarested in It I should put & check there But riaht now

e that is decoup! ing of OBE from S8E The major part as far

22 A% PiIpIng Is concernaed (& we don’'t want the OBE to control the

a4 des. | an That' o what we are trying to avoid.
‘ s MR, SIESS That, again, is an issue that will go

B R T
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beyond piping, but you won't be finished with it

MR BOSNAK . Probably one that will invalve a rule
change, Part 100

MR. SIESS It would be very difficult toa invoke
that simply for piping

MR SHIWMON: If that goes, it would affect the
whole thing

MR . BOSNAK What we are trying to do is not to have
an OBE load combination control of the design. The Germans,
what they have done, and | think | ment ioned yesterday, they
have just jacked up the allowable |imit for that |load
combination It said youw could go a little bit higher, so
that way it doesn’'t control the design. |If we start talking
about changes In the way that the systems are analyzed,
whather seismic inertial load is a primary, what we do with
seismic anchor motion, then this becomes fairly important

MR SIESS And in other structures

MR BOSNAK And in aother structures But right now
It is not something we have to deal with immediately

MR SIESS: How would that be implemented? That
would require a rule change

MR BOSNAK To Part 100 and then all the various
Standard Review Plans, both in the structures area and in the
mechanical area

MR . SHAD Two ways. One way, |f you change the
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The other way is just |ike the Germans do. |f you
increase the allowable for OBE you don't have to do a rule
change

MR. SIESS: That’'s a terrible way to do it because
you have got allowables for pipe and allowables for
structures, you have got allowables for everything.

MR. SHAD: Right now the SSE allowable and the OBE
allowable are not the same.

MR. SIESS: Mo, for structures or anything else.

MR. SHAD: For structures and piping. So all you
have to do is jack up your allowable for OBE but not all the
way to SSE.

MR . BOSNAK : That’'s what the Germans have done.

MR. SHAD: Yes, that's what the Germans do. And if
that go through, you don’t have to change the regulation, you
change the allowable.

MR. SIESS: You also have to change the damper .

MR. SHAO: You change the damping. You also have
to change the allowable stresses.

MR. SIESS: That’'s a patchwork way to do it.

MR. SHAD: It achieves the purpose.

MR SHEWMON : Again, the philosophy of why the OBE
and SSE allowables are different in the first place.

MR. SIESS: You can justify that on different
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probabilities and get the same level of risk.

MR . BOSNAK : Other than the piping. Then the
question is how high should the OBE be. Should it be
something that plants should be able to ride through? aAll of
those philnsophical things come to the fore.

MR. SIESS: We had it covered once by giving three
different definitions of it, which didn’'t make a lot of sense.

MR. EBERSOLE: This first rule would not affect the
tributory pipings off the main loops, will it?

MR BOSNAK : Which one are you talking about?

MR . EBERSOLE: The first one, the first column.

MR BOSNAK : No . Again, this slide -- this will

help.

MR. EBERSOLE: So we will still have some ~--

MR . BOSNAK : Does not affect this |ine and the other
branch | ines.

MR. EBERSOLE: So we will still have some rather

rapid depressurizations to deal with.

MR . BOSNAK : Yes .

MR . EBERSOLE: When vou aet the second rule in

place, those will disapoear .

MR. BOSNAK : That is porobablv the next steo.

to gqo to these other | ines.

MR . EBERSOLE: When vou do that, there is goina to

be extremely far-reaching svstem implications. For instance.
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vou can get rid of the diesels because vou can use slow-start

turbines. I just use a distant effect that it might have.

You have completely el iminated fast-start requirements.

MR. SI1ESS: They are not eliminating the

double~-ended break for LOCA calculations.

MR. BENDER: Some of those would be desirav'e if

they could do it

MR. EBERSOLE: Yes, sure.

MR. BOSNAK : Since we are back on this again, to
summarize, it is a limited exemption for PWR loop. Equipment
qualification is not changed. The heavy component support
integrity will be maintained per the letter, and the

structural design has not changed.

MR. SIESS: He is talking about ECCS equipment .

MR. BOSNAK : That does not change. Containment
doesn’t change.

MR. EBERSOLE: Say we are carrying a heavy burden on
fast starts and on diesels.

MR. SHEWMON: I think they are changing the tech
specs to where the number of those they need per year is going
down .

MR. BUSH: I have been spending mast of my time on
that problem, and they are modifying. They are doing just
exactly what you say, Paul. They are essentially minimizing

the number of fast starts, to a major degree, so in essence
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they are trying t2 minimize what | would call the test ing
phase of the diesels.

MR. SI1ESS: That is not the point. The peint to
realize, Jesse, is that this does not change the double-ended
pipe break, instantaneous double-ended pipe break as a basis
for designing the ECCS on the containment .

MR. EBERSOLE: | understand.

MR. SIESS: It only affects the design of the
piping.

MR. MICHELSON: Of course, it’'’s not fully legical
since we have now by fracture mechanics, et cetera proved that
we can’t get these big breaks anyway Mow, the Question is
why are we continuing to foster designs of ECCS when there
is no break to address?

MR. SIESS: What do you decide in the Piping Review
Committee?

MR. MICHELSON: What bothers me is | would think
somewhere in NRR a presentation could be made. Where are they
really heading? What do they see down the road, and how is
this a step in finally accomplishing some down-the-road
objective? How far are they going to go in this business?
It‘’s a mish-mash . It’'s very illogical.

MR. SIESS: I think if we really believe there can’'t
be a double~-ended pipe break, there are lots of other

improvements we can make in these systems.
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MR. MICHELSON: A lot of simplifications you can
make, and why are we picking on one area now? | realize why,
because it’'s a very expensive area and it has lots of problems
with it, but where is it going to lead from here?

MR. SIESS: We are sort of going back, Carl. See,
the criginal idea of the double-ended break was a bounding
assumption for the ECCS and a bounding assumption for the
containment But we didn’t stop there. Then they started
looking at that for asymmetric loads, internal loads, and
while it was a reasonable bounding assumption for the first
two ~- and | put "reasonable” in gquotes -- it had other
consequences that got to be almost ridiculous.

So now that Staff is backing up to where they were
when they first invoked the double~ended pipe break to size
the ECCS to containment, but in the process, they may have
raised the probabilistic issue that they ought to reconsider
the other two, and that is your point and | think it’s a very
good one.

MR. MICHELSON: And are they doing that?

MR. SHAD: The original thinking of the double-ended
break is for ECCS, and it goes to everybody. They said, well,
you designed to continue for the ECCS. | want support for
the other nitty gritty of this particular pipe break. But
that wasn’t the original thinking.

MR. SIESS Carl’'s point is, now that you have got
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yourself convinced that you can’t have a double-ended pipe
break, we cught to go back and rethink the other . Actual ly
the containment has been rethunk They are Ilooking at
containments now for severe accidents.

MR . SHEWMON : Are we ready to hear about combinatién
of dynamic loads now?

MR . RODABAUGH : | wonder if | could clarify one
point with Baob before we break. In your report you talk about
cdecoupling the ODBE from the SSE. Can you also say that you,
for some reason, do not want the OBE to control design, and
the word "design” is a kind of very broad term t= me. ¥ you
are going to adjust things so that the OBE nevaer covers des ign
== | mean never controls design -~ excuse me -~ why do you
have an OBE at alli? Why not just design for the SSE?

MR . BOSNAK : That’'s a good question, and | think in

the discussions that might come up with respect to rule change

to Part 100, all of that could be certainly considered and
talked about . We don’t have any answers to that right at the
present time, but it certainly will be considered.

MR. BUZH: In fact, the CEGB is trying to go that

very direction

MR. SIESS: | agree with it completely. There is no
safety reason for havinag two levels of earthaquakes. You could
have two criteria. One is stress and the other is

deformation. One is a pipe break or some break, and the other
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is something moves too far-

MR . BENDER: The earlier concept was based on
something somewhat broader than just pipe breaks. Original ly
the idea of the OBE was to have a criterion for survival
without the neec for re-establishing the adequacy of the
plant, and that, | thirk, just incidentally turned out to
establ ish some criteria for the piping.

MR. SIESS: I think if we went back in history, we

could find about three or maybe four reasons fcor having an

OBE . | know ancther reason that came from Newmark that had to
do with analysis and the criteria, and | think there are a
whaole bunch of reasons, none of which | think are good .

MR . HOU Maybe | can add something.

MR. SIESS: Let’'s save it till after the break
because we are going to talk about OBE and SSE. That comes
under VYolume 4, doesn’t it? Well, we have already covered
that

MR. HOU: I will just make a short statement . The
OBE and SSE issues have been intensively discussed in a task
group in seismic design. Now we know for safety reasons
there is no need for two levels. However, to protect the
investment, and also if there is an earthquake occurring and
we would | ike to restart it.

Now, the DBE level will protect that, be sure there

is no deformation, no structure integrity impaired and
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MR. SHAD: S0 we know when to shut down the plant.

MR. SIESS: | guarantee you if you have an 0OBE, you

are going to shut down the plant and you are not going to

accept anybody’s statement that it’'s okay to start it up until

you have completely inspected it.

We will take a ten-minute break.

[Recess . )

MR. SIESS: Okay, John, you have got the floor.

MR. O’'BRIEN: This is going to be a discussion of

Volume 4 from the Piping Review Committee dealing with other

dynamic loads and load combinations.

[Slidel

Here is my presentation outline.

[S1ide]

This particular task group addressed a number of

somet imes disparate issues, such as event combinations, which

deals with potential simultaneous occurrence of earthquakes

with pipe ruptures, as well as possibilities for earthquakes

combined with other events such as water hammer . This should

be a bullet here.

Response combinations deals primarily with

multiply-supported piping, and Shou talked about that very

briefly yesterday. That group did not deal with it.

but our recommendations pertain to seismic design.

We did,
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We have an effort as well dealing with stress |limits

and dynamic allowables . Water hammer was considered and,
finally, piping vibration loads.

[S|idel]

Here is a |list of people involved. We had Sid
Bersen from Bechtel and Don Landers from Teledyne, who were
our industry coordinators.

[S!|idel

The first recommendation for mechanical design on
the first question is mechanical design of what? We say for
mechanical design, decouple earthquake primary system
double~ended pipe rupture, and Volume 4 made that
recommendation only for UWUestinghouse and CE. But since the
publication of Volume 4, work has been completed on B&W, and
that falls also within the scope of the recommendation.

We also say decoupie earthquake and pipe rupture
when you have technical evidernce. The task group says the
technical evidence exists for the primary loop piping of the

three PWUR vendors.

¥ you loock at Volume 4, it says mechanical design
components and their supports, nothing else. That means no
structures. It turns out the interpretation of this is if

you have a snubber placed on a steam generator for resisting
LOCA effects, it still stays. That is the very large one.

Bob says, he plans to use this here for CE. It applies to
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reactor internals as well. Bob Bosnak intends to apply that
recommendation to resclve the |icensing program for all CE
plants.

The task group essentially said nothing new about

water hammer We accepted the guidance from the resolution of
the task of USIA 1 We said that unanticipated water hammer,
for instance, due to pumping into a voided |ine, or

water-steam reaction should not be part of the design basis.

This was discussed, debated, and the task group said, no,

accidental or unanticipated water hammers should not be

included in the design basis

Howevar, anticipated water hammer, as, for instance,

from a safety relief discharge valve and other sources should

be continued to be designed combined with earthquake. I m

into response combinations right now.

MR. SIESS: Jaohn, before you leave the first one, in

the first bullet the last senternce says adequate technical

evidence is presented Now, that implies that that avidence
will be presented by the |licensee or an owners group or a
vendor?

MR. O'BRIEN: VYes.

MR. SIESS: The NRC plans to do only confirmatory
studies on it

MR. O'BRIEN Yes .

MR. SIESS: The burden is on them.
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MPR. D'BRIEN Yes .

MR. SIESS: Okay. Thank you Go ahead

MR. D'BRIEN: Now we are into what is response
combinations The present procedure, which was developed in
the seventies by pecple |ike Larry Shao for dealing with
Piping, which have multiple independent supports, is to
envelope the support from all the groups of supports, and you

use this for basis for design.

There is a new procedure called the independent
suppaort motion response spectrum method. It is not really
new. It has been arcund for a long time but never really
accepted The task group recommends this be al lowed as an
option to the present . It is very, very super~-conservative.
You ask me what kind of conservatisms are we getting. How
about a factor of 30? That means 3000 percent cver the best
estimate response in some cases in some locations, and we can
shave that down to where the conservatisms are only S00
percent, which is an achievement

The method adopted by the Staff was based on work
performed by Brookhaven Nationa! Laboratories but is not
exactly the same as the recommendations by Brookhaven.

LS| idel

The Staff now will allow an SRS procedure for
combining the dynamic and the pseudostatic components of

response . Pseudostatic is the same as seismic motion. That
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cbviously is a relaxment. By the way, that's used for fatigue
evaluation. There is a less conservative rule now permitted
for the seismic anchor motion for response for the
pseudostatic component .

We have also introduced some greater realism for
dealing with high frequency mode so it doesn’t affect it
either conservatively or nonconservatively because it depends
on particular cases.

One question that faces us regarding this last thing
on multiply-supported piping is that if you implement this and
implement the higher damping values, you are really reducing
the margins of piping to one. I don’t know what NRR is going
to do about it, but Research is undertaking studies to find
out if you relar in every aspect of piping analytical methods,
you might result in no margins and that might not be
desirable.

MR. SI1ESS: You mean no margin at all or no margin
from that?

MR. O'BRIEN: No margin in the piping analysis. You
may have margin on the input to the piping, you may have
margins in the allowable stresses, but in the piping analysis,
they come back close to 01.

MR . SHEWMON: Are you saying if you take the higher
damping values, then you end up with that?

MR. O'BRIEN: The higher damping is best estimate



ra

10

1"

12

14

15

16

17

13

19

333

damping, and now we are approaching best estimate analysis
procedures .

MR. SHEWMON: Let me point wut best est imate damp ing
is still not anything, giving any elastic -- any plastic
credit for the behavior of the pipe, since you don‘t build it
out of glass but, indeed, out of fairly tough stuff. There is
now a whole realm of things which another part of this report
says we don’'t know how to do, take any credit for it yet or
use it in any analysis, but it is there.

MR. O’'BRIEN: What you say is true insofar as the
piping integrity itself is concerned, but if you are talking
about functional failure modes, then it might not be true, and
this was the issue that Mr. Michel!son raised yesterday. 1 f
you have got pumps and valves and other things |ike nozzles,
that might not be true. Youw might not be able to achieve very,
very high damping before you will achieve some other kind of
failure maode other than the rupture or leaking of the pipe
itself

MR. SHEWMON It's not at all clear you will, but |
agree it’'s not clear you won’t from what | know.

MR. SI1ESS: Which bullet are you on now?

MR. O’'BRIEN: I am just starting this one now. |
finished this one.

MR. SIESS: When you are talking about zero margin,

you are talking about which one?
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MR. O'BRIEN: It’'s the top bullet here, which began
on the previocous sl ide.

MR. SIESS: Okay Now, let me get clear. There are
three kinds of margins. There is a margin in the assumed
input, there are margins that we introduce in the analysis,
and then there are margins we impose in terms of the
aliowable, the ratic calculated stress to some allowable Are
you talking about the bottom |ine or are you talking about the
analysis part only?

MR. O'BRIEN: Yes .

MR. SIESS. Because this is not objectionable from m
point of view This is the way we do structurai analysis. We
put some margin on our loadings, we make the an. lyses as good
as wa can to be realistic and understand what is happening,
and then we put some margin on ocur stresses. I certainly have
no problem with an analysis being best estimate.

MR. D'BRIEN: Best estimate means S50 percent chance

of achieving the calculated responses?

MR. 2IESS: 1711 take care of that uncertainty in
my loading and my allowable stresses, but | want to do an
analysis as close as | can to the truth. | don’t want to be

dealing with something that is acting differently than what |
think the structure is acting. That’'s just a personal
philosophy, but it‘’s one embodied in a lot of structural codes

that | deal with.




335

MR. D'BRIEN: Now we are down to stress |imits and
. a dynamic allowables, and this is actually consistent with what
2 Shou said but is distinct from what he said. Our task group
B said that we do not wish a major shift to inelastic analysis
S of piping systems wusing strain |limits, and Shou Hou and his
S test group advocated that performance for inelastic analysis
7 should be establ ished.
3 We allow inelastic piping analysis on a case~by-case
Q basis, and the reason that the task group made this
10 recommendation is we would first have to benchmark inelastic
1" codes, although there has been some | imited amount of that
12 done . In addition, in order to apply general strength
‘ 13 criteria for inelastic analysis, our task group felt that
14 strain limits that would result in a uniform margin of safety
15 would first have to be developed, and this does not exist
16 right now.
1?7 So actually, we are actually consistent with what
13 Shou Hou said yesterday. He goes beyond this and says take
19 the step of developing these strain |limits. We say you can’'t
20 do it now because these strain limits, which give us a margin
21 of safety, don’'t exist.
e Then a very minor thing is the present Standard
23 Review Plan only allows a 10 percent increase to strain rate
. 24 effects, and we said Iin our task group that you should allow

25 more than a 10 percent increase in the design, only of pipe
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whip restraints, by the way, which in another group advocated
you remove, but some of them won’'t be removed. Some will
stay, and those you can redesign using higher allowable.

So that takes care of that aspect.

MR. SIESS: You mean the restraint itself. You can
take more than 10 percent strain rate effects.

MR. DO’BRIEN: Yes . Right now it is |imited ~~ for
pipe whip restraints, you can increase the allowable stresses
by 10 percent to account for strain rate effects.

MR. SIESS: Just arbitrarily?

MR. D'BRIEN: lsn’t that right? Arbitrarily. But if

you can justify more than 10 percent by test data -- usually

test data ~-- then you should be able to use that beyond the
present limitation of 10 percent .

MR. SI1ESS: The strain rate is some function of
excitation frequency, isn’'t it?

MR. DO'BRIEN: This is impact

MR. SIESS: This is whip restraints. I'm sorry.

MR . EBERSOLE: | wonder if you would clarify
something for me. I“m not at the structural end of it, but
this business of not having any reliable |limits on strain
limits, if you have a load which diminishes strain increases
to the limit of known importance, can you invoke other
strains? I'm talking about an elastic load, |ike a pressure,

Just physical luad, in which the deformation el iminates the
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further stress l|lcading. Do you then invoke those kind of
allowances? The material stretches inelastically but the load
disappears at the end of that strain.

MR. SIESS: I think his point was he can’'t develop a
consistent set of limits to provide a consistent margin of
safety.

MR. EBERSOLE: That’'s for continued stress.

MR. SIESS: Any inelastic behavior, to try to get a
consistent set . We know what is there. He is talking about
trying to get Code-type |limits that will make some sense

MR. EBERSOLE For consistent stress.

MR. OD'BRIEN: What we say is uniform margin of
safety, but it’s the same thing.

MR. SIESS: Urciform margin of safety. You know
what’'s there, but how do you take into account design and get
some results that don’'t vary all ocver the place, which assumes
that what we get now don’'t vary all over the place.

MR. OD'BRIEN. On water hammer, these three bullets
are essentially consistent with the Staff Resolution A-1. We
recommend that rather than desiagn for water hammer, vou trv to
minimize or reduce the incidence of water hammer, with
emphasis on operator training, although you can do things | ike
Jockey pumps and J-tubes as well .

The next two bullets reflect the Staff’'s

unwillingness to stick its neck out. We say that the
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development of design standards for water hammer should rest

with the plant owner or applicant and his designer and not

with the NRC This then gives us a non~uniform way of dealing

with water hammer because we say the NRC will not establish
standards for specified water hammer . We are going to pass
the responsibility to applicants. Some applicants are tough
on themselves and some are not.

The difficulty, of course, is how do you def ine
water hammer? Nobody knows how piping responds to water
hammer , either

We even shied away from putting forth a checklist,
standard checklist . There is a lot of pressure. Qur
consultant, John Stevenson, pushed very hard for this. We
declined to do it because, as we say, there are a variety of
plant designs and coperations that work against such
development .

Essentially the second and third bullets are just
pushing the responsibility to the applicant.

MR. SIESS: Mike has a question

MR. BENDER: I don’t understand the logic of the
Staff’'s position.

MR. SIESS: A little closer to the microphone.

MR. BENDER: I don’'t understand the logic of the
Staff’'s position concerning this matter It seems to me the

very lack of any basis for designing for water hammer is why
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you can’t have any confidence that you can protect against
It If you allow every applicant to make his own judgment,
and, as you paoinfed out just now, there is a spectrum of
attitudes There is not going to be any way to have any
conf idence that it has been dealt with adequately.

It seems to me that John Stevenson’s suggestion of
at last a checklist to be provided was a pretty good one. Is
there any reason why the Staff backed away? Is it cowardly?

[Laughter]

Is it afraid of what it will find?
MR. O’'BRIEN: It is not leogic, it’'s emotion.
MR . BENDER: All right, | won’'t say any more.

MR. SIESS: John, do youw have any idea whether
designers have checklists?

MR. O'BRIEN: Yes, there are checklists available,
but there is no standard one. Actually, it tends to be the
AEs that prepare these standards.

MR. ETHERINGTON: I thought the problem was not in
the design but in knowing where the hammer l|locad is going to
be.

MR. O'BRIEN: That’'s a major problem, postulating
water hammers as well as predicting the ductile piping
responding to it, particularly fluid ductile piping.

MR. SIESS: John, your first bullet says the way to

handle it is to learn by experience, when you have water
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hammers, revise your procedures, put in J-tubes, Jockey pumps
or whatever . Of course, that’'s what we have been doing now
for 15 years or so Have we ever had a water hammer that
caused an accident?

MR. O'BRIEN: Oh, yes Maine Yankee. We had cne, a
cracked pipe.

MR .

‘J)

IESS. | know we had a cracked pipe.

MR. D'BRIEN: No, not a radicactive release. Indian
Point, of course, was a water hammer

MR. SIESS: S0 it is implied in the first bullet on
the basis of experience that water hammers have been such that
they don’t lead to -~ they don’t endanger the health and
safety of the public, and then we can learn a lesson from them
and fix them That is the implication | get from you. Is
that what you mean?

MR O'BRIEN: Yes, partiy. Part of the problem is
water hammers are very likely during other transient
conditions |ike an earthquake and a water hammer . That'’'s a
very high probability because you can have a terrible trip, a
reactor trip, all kind of transients going on. Your operators
are going to see a water hammer, going to get excited. The
human factor enters into it. S0 youw have said ~-- peocple
sitting at this table have said water hammers are probably
more threatening than earthquakes, and we -~

MR

w

IESS: Probably more fregquent than earthquakes.
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MR. O’'BRIEN: We get seven aor eight accidental,

unanticipated, seven or eight water hammers a year, whereas we

don’'t get earthquakes at all .

MR. SIESS: You cited safety valve blowdown as
anticipated Are there any other examples?

MR. D’'BRIEN: Well, due to turbine trips -- where's
my list?

MR. SIESS: I know we had one from stop valves

closing, that ripped out a lot of pipe restraints, but it
didn’t fail the pipe.

MR. DO'’BRIEN: There are a few other anticipated
transients ~- water hammers, | mear . Turbine trips, vibratory
loads . I guess SRV discharge and turbine trips are the
two primary causes of anticipated water hammers.

MR . EBERSOLE: HPCI at Browns Ferry was knocked off
its foundations because it was cal'!'ed to automatic response
from a malaligned position, 10~-foot level water heads.

MR. BUSH: That's a water soaking problem.

MR. MICHELSON: That was unanticipated, of course.
That wasn’t anticipated. You can figure out it can happen.

MR. EPERSOLE: Many of them are.

MR MICHELSON: I think you can figure there is a
real serious water hammer involved in the steam condenser mode
on the RHR heat exchangers on boiling water reactors. We are

looking into that a little bit now | have got onc of the
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history on how the industry is viewing water hammers, or not

viewing them, depending on the particular utility,
MR. SIESS: And awful 1ot of the water hammers are

going to affect the reliability of the plant. Has anybody
done any kind of a risk analysis on water hammers? There have
been encugh of them now that you can factor them into a PRA.

MR. O'BRIEN: Lots of them.

MR. SIESS: Will they tell us ahout risk of water
harmmer ?

MR . BUSH: The big problem there is ~-~

MR. SIESS: I'm just guing to say assume it
happens . What does it do to risk?

MR. MICHELSON: The RHR is an interesting one,
because, depending on where the water hammer is accurring, it
might affect the operation of a single valve between it and
the primary system, in which it could blow down ocutside the
containment .

MR. SIES

W

Has anybody done the risk assessment
that says what type --

MR. MICHELSON: Not as far as we can find so far,
but we are looking for one.

MR. SIESS: The Staff position presented here is
essentially, we will just take them as they come and fix

them. And what is that, restitution or something? And, qgiven
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anough time, we will have the frequency down to a low encuah
level, assuming it isn't already that low.
MR. BUSH I think John said this pretty much

represents the position generated with regard to revolution of

the water pressure, with which | didn’t agree, incidentally.
In fact, | had a few sessions with the persons concerned .
MR. SIESS: This is saying, don’'t change what we are

doing now.

MR . BUSH: That's pretty much what it comes down
to.

MR SIESS: The first one says, when you have one,
try to do something to fix it.

MR . SHEWMON It is known as benign neglect, isn’t

it?

MR. SIESS: 't is neglect, but -~-

MR. MICHELEON: Unfortunately, the history shows
some of these utilities have been having, |ike on the RHR
system condensing mode, one utility has had these happening

for over two years.

MR. SIESS: And hadn’t fixed them.

MR. MICHELSON It was tear ing out supports, it was
doing a lot of serious damage, and finally Just decided thev
couldn’t handle that mode of operation, and apparently are
abandoning that mode of operation.

MR. SI1ESS: They couldn’t fix it.

B R el e 6 Ml e e RS L I T b i B il el
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MR. MICHELSON Because they didn’'t know how to fix
them But yet GESSAR |1, for instance, proposes such a
system.

MR. ETHERINGTON: Yet GE has never admitted a
problem there

MR. MICHELSON I understand that may or may not be
the case officially -~

MR. ETHERINGTON The question was raised vears ago
and nothing was done about it

MR. SIESS: | guess the conclusion is a research
effort, say of the magnitude of the source term research
wouldn't scolve a water hammer problem. That you couldn’t
martial enocugh national labs and computer codes to be able to

design for water hammers .

MR, D'BRIEN: If you are thinking of water hammer by
itself, it is hard to envision a core melt or any ser ious
radicactive release, because it is a kind of local event. It

is isolated to one piping.

The real concern is water hammer with something that

is not local |ike an earthauake. Or, lots of water hammers

qoing on simultaneously, due to a common socurce.

MR. SIESS: If | have gqot to combine water hammer
and earthquake to get in trouble, | am going to put it back on
the shelf a ways. But you said, you know, that you couldn’t

do it analytically. You didn’'t know how to design for water
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hammer And my question was, if you want to spend encugh
money, could you learn how, or do you just think it is not
worth spending the money?

MR. O'BRIEN: You are going to see, we have a
recommendation for research on water hammer in a few minutes.

MR SIESS But not at the level of severe accident
research?

MR. O'BRIEN: No.

MR. BUSH: Chet, one problem here is that the energy
that a water hammer typically generates, the type we are
talking about, is usually a very, very small fraction, perhaps
one percent or less than ten percent of the thecretical .

¥ you start analyzing on the basis of the
theoretical water hammer, then you know you are in trouble

because things pretty much tear apart in a hurry.

In fossil plants, they occcur, | would say with
reasonable frequency, and it is a rather dramatic event, if
you see what a water hammer will do, say, to a cast iron
valve. If you want to see how shrapne! is generated in short

order, that is one way to find ocut, because you can generate
it in a hurry.

Th2 big probler -~ and this has been looked at off
and on for about thirty years -- is how do you handle the
probability that you can have energies -~ you get into that 90

percent theoretical r vibration loads.
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The first bullet there is really an attempt to

account for gaps in piping vibration loads Usually smal|
amplitude, high frequency. Thaose that are transmitted to
piping Presently they are analyzed by assuming | inear

analysis But, you car find out that usually pipe support

gaps are not even closed, and the pipe doesn’t ever move whon
the vibration is going on

This bullet will allow & less conservative way of
dealing with pipe vibratior !cads

(2 ide)

And then we have same vibration locads

ha Tirst bul let thare is really an attempt to

sacCaunt for gaps in piping vibration loads. Usually small
anplitude, high froguancy Those that are transmitted to
piping Prasently they are analyzed by assuming | inear

analysis But, you can find out that usuwally pipe support

gaps are not even closed, and the pipe doesn’'t even move when
the vibration is going on.

This bullet will allow a less conservative way of
dealing with pipe vibration leocads.

(2)ide)

And then we have some recommendations here The
first bullet here is really consistent with present NRC
policy. and this ANS| /ASME standard is just a convanient

document for us to cite for the industry to follow.
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That buliet is consistent with the way we are doing
business now

MR. MICHEL20ON: Excuse me, on that bullet, does that
particular document require that the flow rates be varied so
that you have particular rates at which the vibration peaks

out and so forth?

MR. O'BRIEN: | don’t know.

MR. MICHELSON: | don’'t either. Maybe Dr Bush
knows?

MR. BUSH: I don’t recail it as there. But, |
confess ~~- ig Guy still here?

Guy, you probably looked at this OM-3. But, as far
as | know, a significant factor with this one is that the code
really hasn’t discussed it In other waords, it isn’t
incorporated in either 11 or 3 And, as a result, it is kind
of sitting in |imbo Nobody is using it because there is no

force to use it.

MR. MICHELSON: | have witnessed the operation of
systems which worked fine at full flow. You throttle down a
little bit and they will shake apart.

| wondered (f they had to run the range look ing for

vibration. So, it is not the kind of an answer -~-

MR. SIESS: Bob’'s got something to say. Maybe it is

an answer

MR . BOSNAK : I"'m not sure that it speaks to flow.



What the Staff had been using before the advent of this
document was the vibration amplitude at 10 to the 6th cycles,
We have taken 50 percent of that.

This goes on and goes up into the higher frequency .
But | don’'t know that it contains anything with respect to
flow conditions.

MR MICHELSON: But it is supposed to address
fluid-induced vibration?

MR. BOSNAK : Fluid~induced vibration. Probably

assumes that it is operating in its usual operating mode.

And, if there is a mode which is waorse, then that would be
cons idered. But they really don’t know.
MR. SIESS: Car! is talking low-cvcle fatigue, and

you are talking high cycle.

MR. BOUSNAK: Exactly.

MR. MICHELSON: Low-cycle fatigue is the concern on
fluid-induced vibration. You can see it at certain flow
rates.

MR. BOSNAK : But this is a high~cycle fatigue
standard.

MR. BUSH: Yes .

MR. D’'BRIEN: The middie bullet on this s!ide is
Just polishing up the Standard Review Plan to make explicit
reference to reciprocating eroding rotating equipment which

is not explicitly referred to. It is just a clarification -~
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The last bullet is really a push to depend more on
testing because analysis, we know, tend to ocverstate the
situation with reqgard to arbitrary loads. And this is born
from tests we have done at Koshane.

S0, the recommendation -- the interpretation of this
last bullet is if vou depend on testing, vou will get some
release, because the analyses is very conservative.

MR. SHEWMON : John, before you leave that, at least
three or four years ago, the code apparentiy quite at 10 to
the 6th cycles on its fatigue curve and didn’t go on. Yet,
things were failing at 10 to the 7th. They were allowed to
take the same level on out.

| remember a Japanese engineer asked me what we
wei e doing about that.

Do you know if there is data on what is to be used
beyond 10 to the 6th cycles?

MR . BOSNAK : Austenitic ma‘earials go beyond 10 to
the 6th cycles now. It goes 10 to the 11th.

MR. SHEWMON The curve does.

MR . BOSNAK : The curve does.

MR . SHEWMON : That’'s an improvement cver three or
four years ago.

MR . BOSNAK : That'’'s correct.

MR. SHAD: Anything more than 10 to the 6th or 7th

is. Some pecple use endurance |imits.
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MR. SHEWMON: There is no endurance |imit in

austenitic material .

MR IESS: Jaohn, going back to the previous one,

D)

the last bullet says "lIoads transmitted by supporting
structure . "

Is that seismic?

MR O’BRIEN: No . This bullet is under piping
vibration loads, and it really means SRV discharge.

MR. SIESS: Oh, okay.

MR. D'BRIEN: This task group doesn’t deal directly
with seismic.

MR. BUSH: Paul, | would indicate this was an NRC
decision. Or at least it was a part of an NRC task force in
ferritic materials, where a requirement was established that
you would have to operate to 10 to the 7th cycles. This
happened to be a diesel generator. But, you know the analogy
is so extrapolatable on the basis that at 10 to the 7th, if
you examined after the fact and found no indication of
cracking, et cetera, you had reasonable conf idence that you
would be off the fatigue |imit.

Whereas, at 10 to the 6th, you are still in the
never-never land, because you can ook at data and find that
at that juncture point, the fatigue |limit has a plus or minus

range of about 500 KSI.

MR . SHEWMON But the austenitics would not have an




D]

w

10

1"

13

14

15

16

1?

12

o
o

D]

n
ra

MR. BUSH: No, no, | said ferritics. The

austenitics is a different animal. The curve keeps sliding

down, sliding down.

MR . SHEWMON | was talking about austenitics.

MR. ETHERINGTON : Isn’‘t it also true that ferritics

deals in a mildly corrosive environment that has no endurance

limit?

MR. BUSH: Any time that you get cracking of any

nature on there, then the ballgame is over, because you now

pass the initiation phase and then the propagation. If you

have corrosion, then you can get that --

MR. ETHERINGTON: What | am suguesting really, is

even in the PWRs there might be no endurance limit in water .
MR . BENDER: I'm not sure | would know how to
respond to the second bullet up there. ¥ it really turned

out that you wanted to -~

MR. O'BRIEN: How would we respond?

N

MR. SIESS: Let him go through the list, Mike.

(S ide)
MR. BENDER: Okay.
MR. SIESS: Youw are anticipating a littie bit.

MR. BENDER: 111 wait.

MR. SIESS: Start at the top.

MR. D’BRIEN: The first bullet says, see if you can
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apply LOCA pilus 2SE decoupling for other than CE and

West inghouse And since Yolume 4 was published, we finished
work on BAW and it does fit in. We have not finished our work
on GE yet.

That takes wus down to the next bullet. This is a

very large program under Chuck Serpan regarding testing of

degraded piping, ductile piping.

Now his program deals a lot with static tests, but

there is dynamic loads | ike earthquake and water hammer that
are planned. It is not the whole program, but some of his
pragrams deals with dynamic loads |ike seismic. When Jack

Strosnider was here and doing it, that’'s what it was. Milt is

doing it now,

But there is a seismic aspect to that degraded

Piping program which will tell us what is the capacity of

degraded piping, piping with cracks in it, to withstand water

hammers, which would be very important. | mean, we don’t even

have an allowable for water hammer . How can we design for

them. We don’'t know how good it is.

MR. SIESS: John, | don’'t understand the caveat in
parentheses at the top of the sl ide. That says “"not sorted by
issues "

MR. OD'BRIEN: Oh, because | have event combinations,
water hammer -- see, we had -~

MR. SIESS: Oh, okay. Each one is separate, but
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they are not categorized in those

MR. D’'BRIEN: I didn’'t say that this deals with
event combinations, this deals with water hammer .

MR. EBERSOLE: John, may | ask you a question.

Some of these hydrau'ic systems involving vessaeis,
pressurizers or boilers or whatever, they suffer transients in
which they depressurize due to say stuck safeties?

They depressurize, and they have high volumetric

flows that depressurize the system. The makeup water comes in
at prodigious rates and it doesn’'t stop. It keeps on coming
until it gets to the orifice which is discharging vapor up to
that time in all it wants.

That arifice is confronted with a solid stream of
water

Does that produce a shock on the system that is
significant?

MR. O'BRIEN: Sure.

MR. EBERSOLE: Do you routinely look at that?

MR. O’'BRIEN No .

MR. EBERSOLE: How do vou know that it isn’t
damaging®?

MR. O’'BRIEN: Qur experience, | qQuess.

MR. BUSH: I think what you have to do there, Jesse
is, there are some rather definitive criteria on testing of

safety valves, and what you have to do, et cetera. And |
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think -~ safety relief valves.
MR. EBERSOLE: Do they test them in this mode?
MR. BUSH: There is a sequence of testing that --
for rates, et cetera. Usually -~ you are really talking the
slug effect in there.

MR. EBERSOLE: Yes.

MR. BUSH: Now vouw want to realize that these have a

fairly good aperture when they are open.

MR. EBERSOLE: I know. I know the physics of the
problem. I am just asking what is the extent of the shock
produced by this sudden choking of the orifice with solid
liquid when you have input flow rates that are prodigious.

MR. BUSH: Well, one of the things that can happen
is, you can blow the whole valve off .

MR . EBERZSOLE: Well, what about the vessel itself.

Or, other points in the system that are weaker than the wvalwvi.

MR. BUSH: Oh, okay You are talking of a different

thing You are really talking of a reflective wave that comes

back in there and goes back up the pipe ~-

MR. EBERSOLE: It is the whole system.
MR. BUSH: Okay . I was thinking of it in the
context of the valve per se. You are really talking of the

reflective -~

MR. EBERSOLE: | know it would dependent on the

length of pipe and the velccity of fluids in it that is
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I am just asking in a systematic context,

looked at.

MR. SIESS. Vaolume of the tank

MR. EBERSOLE: Or, should it be?

MR. D'BRIEN: Has it ever happened?

MR. BUSH: Yes .

MR. EBERS0LE: I don’t know.

nothing happened.

355

is this

You wouldn’t know if

MR. BUSH: The answer is it has happened.

There

have been two cases, at least, where we blew the whole bank of

valves . One of them was at Robinson and the other was at

Turkey Point.

MR. SI1ESS: Those weran’t slugs,

of them was just a lateral force.

those events . One

MR. BUSH: You have got the shock load and the
rotational .

MR. SIESS: That was Robinson.

MR. EBERSOLE: It sounds | ike a phenomenon that

ought to be routinely examined, especial

feeder | ines. That is the old, ancient

example .

ly if we have got long

RAM, is a good

MR. BUSH: The business of reflective waves has been

looked at. But | don’t know if it has been

specific context you are talking about.

That one

looked at in this

looked
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at, but for other reasons, | think.

| suspect the answer is, in the context you are

raising the gquestion it probably isn’t.

MR. SIESS: He has raised it for the vessel
upstream.
MR. BUSH: It is not just the vessel, it is also the

piping.
MR. EBERSOLE: The whole thing.

MR IE2S: Won’t the wave be worse than the water

1)

hammer itself, as far as the piping is concerned?

MR. O'BRIEN: We have not looked at it. Nobodv has
raised it but you.

MR . BUSH It is the water hammer . Really, what you
are doing is getting the reflected wave.

MR. SI1ESS: You are addressing waves originally in
connection with the vessel .

MR. EBERSOLE: It is analogous to the ancient RAM
that used to pump water.

MR. SIESS: Well, water hammers will break pipe. We
know that

Okay, John

MR. O’'BRIEN: The next bullet is onilv for peonle who
really love analvsis, and deals with things that if vou are
not into analysis don’t make a lot of sense. But, they are in

the multiple support recommendations that were developed.
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1 They hinge on phase correlations ~-- and we have not
‘ 2 extensively looked at it. And we will look at it in the

3 Office of Research. ‘

“+ There is another problem which the analyst has to

S deal with on closely spaced modes. And we are also going to do

5] some more work along those | ines.

¥ 4 (21 ide)

8 My final slide is -~ number three on the top there

9 isn't so important because as | said, pipe frequency modes

10 just -- the use of algebraic summations for high frequercy

1" modes only 'ends greater realism, and doesn’'t necessarily have

12 a very large impact. It could affect it conservatively or
. 13 uncenservatively But we thought that we should do a little

14 more work to show the realism to the extent we can.

15 The last bullet is an attempt to make the piping

16 damping values adopted for seismic Ioads by the PRV to see if

17 we could use the same dampings for SRV discharge in other

18 environments, because right now those damping curves are

19 restricted to seismic.

20 This is a curious thing, because Reg Guide 161,

21 which says seismic damping is applied to every loading

s situation, but when the PURC came out they said only seismic.

23 So, we are going to do some testing with high frequency

‘ 24 inputs on piping.

295 That’'s my presentation The report is a best sel ler
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in the sense that we are ordering 300 new copies. We have 60

unfilled orders right now.
(Laughter)
MR. SIESS: What was that last statement?

MR, D'BRIEN: See, we sell these things for $3.50
zach . And we have exhausted our stocks and we are producing
200 more. But, we don’'t get any rovyalties.

MR. SIESS: That must be why | haven’t gotten two
sets like | get of everything else.

MR. SHEWMON: |'ve gotten three.

(Laughter)

MR. SIESS: John, | don’'t really mind all these
pecple that are enthusiastic about analyses going through this
stuff. It just bothers me when they start believing the
results.

(Lauahter)

I'm amazed at how little recommendation for research
came out of this. These last two sl ides, and vour
recommendation for research. I thouaht thev were rather

minimal .

MR. O'BRIEN: What we suqaest in addition to -~

MR. SIESS: Na, | am just wondarina whether this was

befare or after the budaet cut.

(Lauahter)

MR BUSH: | could comment on his last bullet up
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there
Gerry Bitner has picked up quite a few more points
out in the ranges of interest from 23 to 100 hertz He is
Just about ready to decide to change it, from what | would
call an interim position to a final position, because even
though theoretically we don’t understand why there should be a
change, all of the data we get -~ and we have been getting
Qquite a bit ~- show exactly the same thing, that the damping
values are high. At zero to 10 hertz they begin to drop off,

and they stay at a lower value.

MR. SIESS: They stay fairly constant from 33 on?

MR. BU3H: Well, abviously the population of the
data points is not so great there. We have a great number
ear|lier But he has been adding points. And the last time |

talked to him, which was only about two weeks ago, he had Just

about decided he is going to put the document out It won't
be cut as a WURC bulletin, it will go out as a PURC technical
report

He has just about conceded to make the change from

interim to final because he doesn’t -- hasn’'t found any data

to change his direction.

MR . SHEWMON : How much of that damping is in the

pipe and how much of it is in the supports?

MR. BUSH: The tests have covered a very wide

spectrum of support spans and so forth. So | would think a
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great deal of it is in the piping.

Obviously, some of it is in the supports. %o, |

don’‘t think | could answer your question exactly.
MR. SHEWMON : Is this dependent on ferritic or

austenitic?

MR. BUSH: We see no obvious difference at all .

Of course, it is still in the elastic range. If you got in
the inelastic, then you might see something different in that
respect.

MR. SHEWMON : I just wondered if there is a
frequency dependerice to the elastic damp ing.

MR BUSH: That, | just don’'t know.

I will say there is one other aspect. That is, if
you put insulation on the piping, that has a tremendous
impact You are now talking of damping values, it is 30, 40,
S50 percent as contrasted to 5 percent.

MR . SHEWMON But it is used both ferritic and
austenitic?

MR. BUSH: Yes

MR. MICHELSON: Chet, | think there may be a comment
back here.

MR. VAGINS: Bill Vagins, Research, Staff.

Mr. Eberscle’s question | think was a very valid
one, and | think needs some clarification.

Several years ago, ten years ago, we started a
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program called "Plenum Fill Experimants,” which was partially
to address the exact problem of what happens when you have a
loss of coolant and you have massive injection.

You can consider the condition where you have a
massive loss of coolant, depressurization of the system. An&

then you finally get down to firing your LPS!, your

low~pressure injection system. At this point you have your
whole system deadheaded, at 700 psi. And that fires when they
reach that level, and you do get an injection, a very large

flow of injection into a steam system, a two-phased system.

At this point, for instance the Combustion at

West inghouse will will be injecting into the cold leg.
Babcock and Wilcox probably directly into the vessel There
is no problem with the vessel . There is enough volume and

enough space to ensure there is no shock whatsoever .

However, into the cold leg and into the ECCS | ines,
you will be getting water hammer, steam acceleration or water
slugging, or any of the three combined.

And the only reason | bring this up is that this is
the one design condition where water hammers should be
cons idered We don’'t want to fire the LPS| and then rip out
our system at the same time.

MR . EBERSOLE: Yo,

MR. VAGINS: So that when we |look at removal of

constraints, | think one of the things to seriocusly consider
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is the maintenance of such restraints on the ECCS |ines, ECCS
system.
MR. EBERSOLE: \Water can occur at frequencies higher

than having a LOCA because you can get a stuck safety, or --

MR. VAGINS: Well, those would be beyond a design
basis. But even in design, to fire your low pressure system
you will be firing from a deadheaded position. An
instantanecusly ~-- almost instantaneously opening system. And

that is inherently a water hammer design

MR . EBERSOLE Right

MR. MICHELSON How about the case of the reactor
vessel overfill, or steam generator overfill into the piping”?
That also has the potential for serious water hammers .

MR. VAGINS: If you are talking about PWRs, you are
talking about water injection into a single phase system.

MR. MICHELSON: Steam generator now.

MR. VAGINS: Secondary side, steam generator side,
yes .

MR . EBERSOLE: He's talking about overfill, which
is suddenly terminated by hydraulic filling of the secondarv
side.

MR. VAGINS: No question. We have had water hammer
on the secondary side. Which is the case where we had a
cracked pipe.

MR. BUESH: Indian Point 2 Back in the feedwater
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MR. MICHELSON: That was the feedwater side of the

situation, not the steam side.

MR . BUSH: Also Maine Yankee.

MR. MICHELSON: That was also feedwater side.

MR. BUSH: Feedwater .

MR. SIESS8: Okay, Larry?

MR . SHAD: (S ide)

Volume S5 is a summary of the volumes 1 and 4.

The way we work is, all the scope and objectives
were set up by the NRC Piping Review Committee. But the
actual draft report was written by a task group.

After the task report was written, it was submitted
to the NRC Piping Review Committee for review and comments .
And, after our review and comments, it was then sent to other
major offices such as NRR, Research, |8E, and also the Region
office for review and comments

After we incorporated all their comments, then the
report was published

When we started writing volume 5, we found there
were so many recommendations, there is no way the NRC can
work on all the recommendations. S0, we decided to categorize
them into A, B and C.

The A category, of course, are the most important

areas, and we feel! NRC should work on them right away. But, B
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and C are important, too, but of course, not as important as
category A.
In general, we feel ~~- the Piping Review Committee

has suggested many changes, and we feel some of the changes

are very substantial. These changes, if they are made, should
have a positive effect on overall licensing process. It will
increase overall safety and reliability.

It may require changes to rules, Reg Buirues and

standard review plans. And also it may require change to the
ASME code

(S ide)

| was only prepared to talk about all these A
categories. But now | find all the A categories have been

covered yesterday and today.

MR . SHEWMON Don’'t feel you have to talk for arn

hour to explain it.

(Laughter)

MR. SHAOD: So, | don’'t want to talk unless vou want
me to talk.

MR. MICHELSON: | have a question on an A cateqory

item, which is item £, which is the decoupling of the seismic

and LOCA events .

What | wanted to ask you is in the case of boilinag

water reactors and systems such as reactor water cleanup, that

svstem sees normally high full reactor pressure, full reactor



temperature in its cperation. Arnd vet it i1is nonsafety

related, it is in many cases non-QA. In some cases it is even

nonseismic .

Now, in a case |ike reactor water cleanup, are you

going to still decouple the LOCA and the seismic event? It is

a LOCA when the pipe breaks.

MR. O’'BRIEN: The answer to that is --

unfortunately, A part says "where |leak before break is

Q applicable " That's wrong. It should have said "when

10 Justified,” which Larry is going to tell you about. And right
1 now the decoupling is not applicable to anything other than

12 primary loops of the systems’ three PWR vendors, and we are

. 13 looking at GE

14 S0, what you did was you homed in on a mistake that
15 went forward It shouldn’t be "where |leak before break is

16 applicable” but it should say "when justified."

17 MR. SHAD: They key word is “"when justified.”
18 It doesn’t mean that we automatically decouple.
19 MR. MICHELSON S0 | guess you don’'t know the answer
20 yet until somebody asks -~ well, nobody is going to ask . But
a1 the facts of life are it is desigrned this way already, and |

a2 guess nobody is going to ask to make it a leak before break

232 system, | suppose.

. 24 MR. SHAOD: I1f they ask they have it justified.

as MR. EBERSOLE: I might comment that Carl is homing
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which is continued primary discharge into machinery space
because of valve unreliabilities to close and with little or
no information on the dynamic competence of valves to close
against a full discharge flow

And the end result of that is it is regressive in
that it destroys the mitigating equipment .

MR. MICHELSON: The real! problem here of course is
that my concern is should the valves be designed to close off
the leak before break, or should they be designed to close off
the break, keeping in mind they are nonseismic, non~-QA in some
utility cases.

Il Just wondered if you had a position or even a
thought on it, and how | was to read this. But as |
understand it, it would not even apply at this time. The
committee didn’t look at that particular kind of situation.

MR . SHAD: No

MR. SIESS: | was loocking at the B and C category
recommendations, and | was just wondering, your A-2 is to
modify the seismic damping values. And | go all the way down

to C-1 to see spectral shift

Why is ==

MR. SHAD: Spectral shift is only acout 10 percent

MR. SIESS: | know, but it is just as easy (0o do as
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modify the damping the values.

MR . SHAD: It can be eauily

MR. SIESS: Weare these Dased wii pes Lalive :

MR. ZHAD Cdautd Wil tagw tailue dW Ui LWNiseUuNeRNIGe .

MR TN Erpauen, § 3 = o madify the
Re~ fivicde 181 -

MO eram - I+ ~am ba easily done. As a matter of

fact the ASME code is already put in the code case, and
2lrasndy Baob Bosnak has been used in many cases.

The only reason we didn’'t put it in A, it doesn’t
have major impact.

MR SIESS: Let me go back to your first slide a
minute.

What kind of changes did you make in your
recommendations as a result of the comments received from the
NRC offices?

And, to what extent were they related to the level
of knowledge and to the problems of application and
implementat ion?

MR. SHAD: To tell you the truth, all the experts --
there has already been dispute. Pecple from the major offices
already participated in the NRC Piping and Review Committee.

MR. SIESS: S0 the things |ike John talked about on
water hammer came out of the original group?

MR . SHAD: Mainly because as you know, Alec Sirkus
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1 who worked on A-1 is also on John O'Brien’s group.
. 2 MR. SIESS: Did you have any differing professional
2 opinions?
4 MR. SHAO: I think Spence Bush has a little bit.
S MR. SIESS: You didn’t allow for any additional
S remarks .
7 MR . SHAD: Finally, | think they compromised.
8 MR. SIESS: Reached a consensus.
a2 MR. SHAD: Reached a consensus.
10 MR. SI1ESS: | expected that.
1 MR. EBERSOLE : May | ask in A-6, where are you going
12 to modify leak detection equipment?
. 12 MR. SHAD: Let me give you a Vugraph.
14 MR . EBERSOLE: You have got it down there now.
15 A-6. This leakage comes off of hot pipes that are cracked, |
16 guess, don’'t you think?
17 MR. SHRAD: That's a recommendation. Mainly we want
18 to change from BWR piping, instead of 5 gallons per minute,
19 change it to 3 gallons per minute. Instead of a surveillance
20 period of 24 hours change it to 4 hours.
21 MR. EBERSOLE: This vapor will come off and will
ae appear as condensate on the drains from the air coolers and
23 the contairnments, is this correct?
‘ 24 S0 you are going to accumulate in scome common

a5 receptacle the drains from the air coolant condensation
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process?

MR. SIESS: Are you talking about how they detect

leaks, Jesse?

MR. EBERSUOLE: Yes . How are they going to find that

2 gpm when it comes out as steam into the general environment?

MR. BUZH: Of course one methaod that is used

routinely, is the activated products technique which certainly
works well with steam, and it can be calibrated to a degree,
at least. It certainly is an early warning device.

And since most of these cracks we are talking about
here are in the 0002 -- 1| or 2 gpm range, they do give you an
early warning on damping.

| admit when you get down to the 3 gpm, you probably
are ending up more with the sumps as much as anything else,
which means that you have had condensation and rundown which,
of course, may take a matter of hours or sometimes days.

MR. EBERSOLE: Where are you going to draw the | ine
that you have got to shut down and have a !ook?

MR. SIESS: 3 gallons per minute

MR. EBERSOLE: F gallons a minute.

MR. MICHELSON: Is that undetectable leakage of 3
gallons a minute, or

MR. BUSH: That is nondetectable |eakage, not

detectable. Because the detectable is supposedly already

taken care of --
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ME. MICHELSON: But the detectable leakage is also
an estimate, though, isn’'t it? You know where it is coming
from, in other words, but --

MR. SIESS: Did | hear somebody say undetectable?

MR ETHERINGTON: ldent ifiable.

MR . SHAD: Unidentifiable.

MR. MICHELSON: Unidentifiable.

MR. SIESS: For undetectable we don’t worry about

MR. MICHELSON: Unidentifiable |leakage has the
prablem of the identifiable leakage, which is really also an
estimate. You think you know where it is coming from, you

think you know how much it is, and therefore it is detected.

If | have a2 valve stem that has been leaking for the
last two or three weeks, and | know it is 5 gallons a minute,
then if | see It go up to 3 gallons a minute, | don’'t know

whether that is caoming from the valve stem, or whether it is
coming from a breakdown in a pipe

MR . BUSH Unless you are using a bleedoff
technique, where you are actually segregating the leakage from
the valve stem or from the seals, which is often done, too.

MR SIESS: In the case you are talking about, vyou
would shut down and go find out.

MR. MICHELSON: But you now do this at 3 gallons a

minute’
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MR. SIESS: That'’'s what it says.

MR BUSH: This was volume 1, and this was discussed
at considerable length. And the general feeling was at the
24-hour period which was used by some utilities, was excessive

and that generally the value of S5 gpms which has been bandied
around tended to be more on the basis of, well, it was hard,
difficult

But we also checked and found that several plants
were coperating at the lower levels and in a shorter time
interval S0 it can be dora. It isn't an impossibility.

MR . EBERSOLE: Spence, in a practical sense, these

shutdowns may cost a million dollars if you shut down and go
in

MR. BUSH | agree.

MR . EBERSOLE: | was going to say, how does this 2

gpm relate to whether you can get in there and go find out
where it is without shutting down?

MR . SHAD: All | can say Is there are several plants
that indeed are operating in their tech specs in this four
hour or less business, and at essentially the 3 gpm rate,
semi~voluntarily. | would say they might have had their arm
twisted a little bit.

And | am unaware that -~ certainly we didn’'t get any

negative feedback during the meeting that this had represented

an ercessive burden. Now that doesn’t say it doesn’t. I just
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I don’t think we have the right pecple here to
answer . The people whao looked at it were pecple |ike Bill
Shack and others.

MR. EBERSOLE: Well, as a general rule when you go
in a PWR you open purge valves, don’'t you, and blow the

containment .

MR. BUSH: Oh, there is no doubt about it. In a
case |like this you would be entering into the drywell, and to -
enter the drywell you are going to have to shut down and go

into the system. And that takes time.

MR. EBERSOLE: You don’'t have to shut down every
tim: you go into the drywell -~ into a PWR I'm talking about,
a dry containment

MR IESS: These are BUWRs .

o

MR. BUSH: That is strictly a BWR requirement PWR
is aone gpm.

MR. SIESS: This is a BUR requirement because of
this interqranular stress corrosion factor.

MR. BUSH: That’s riaht

MR . SHAO: Also leak before break.

MR. SI1ESS: This is what they care gouing to pay for
leak before break. And even if they go in and replace all
their piping with NG, this is the price they have got to pay

for leak before break to get rid of the restraints.
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MR, SHAD: Right

MR. S IESS: Now, if they want to continue to assume
leak before break, will you let them and not impose this?

MR. BUSH: You mean if they want to assume the
doub le~ended break? |Is that what you are talking about?

MR. SIESS: VYes.

MR. BUSH: I f they want to assume the double-ended
break, then | presume they wouldn’'t try to apply this then.

MR. SIESS: Sa, if | have got an operating BWR, |

can leave it as it is, if it is designed as a current process.
Or, if | want to go in and remove pipe restraints ~--

and | think some of them have these honeycombed to keep from

busting the drywell stuff -- if | want to remove that si1uff to

facilitate inspection and meet ALARA ~~- did you look at ALARA?

MR. SHAD: For this package it says, normally the
postulated break, you also have to remove the cracked piping.
They have to replace with the good material .

If they don’'t postulate the break, they don’'t have
to use this

MR. SIESS: Okay But they should replace the
mater ial anyway?

MR. SHAD: Replace the material for leak before
break .

MR. SIESS: Replace the material, and at this leak

rate they don’'t have to put the restraints in?
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MR. SHAOD: Right.

MR, SIES

0

But if they replace the material and
what to put the restraints back in, they have to go back to
the old leak-rate requirements.

MR. BUZH: As a first step. I was thinking of other
things. There are things beyond that they would have to do,
if they want to go beyond that .

MR. MICHELSON: Boilers aren’'t doing any of this
yet, though, are they? Because your whole review was only for
the three brands of PWRs.

MR BU3SH: No. Four or five of them have replaced
their piping, their recirc piping with NG at this stage. That
IS the most obvious thing | can think of

MR. MICHELSON The rulemak ing doesn’'t cover this

yet?

MR. BUSH: No For leak before break you are
talking about?

MR. MICHELSON: VYes

MR. SIESS: It is only PWRs

MR. BUSH: However , you may recall when Ray made his
presentation, there was a caveat there that said if you have a
resistant material in a BUR, at least it was open to
consideration for that. That is as far as it went.

MR. MICHELSON Have BWRs actually now removed

their restraints?



1 MR. BUTH: No

. 2 MR. SIESS8: Not that |’'m aware of
) MR MICHELSON: I wasn’'t aware.
4 MR . SHAD No If they come with good material, if
S they want to remove -~
(5] MR. MICHELSON: This is faor the future?
7 MR SHAD: Right.
3 MR. SIESS: What would be likely to happen is, if
Q they are going in to review that material, they could remove
10 the restraints at the same time, impose this leak rate, and it
1 would be all right
12 MR. BOSNAK . One thing, some of the BWRs that have
. 13 replaced their piping have reanalyzed their piping and have

14 located restraints in accordance with today’s standard review

15 plan

16 imn the past they have located the restraints in a

17 refitting or sume other means. And they just brought it up to

18 date to meet the current requirements. So, they got rid of a

19 few restraints that they don’'t need to meet today’'s

20 prescription. But, they didn’t go into leak before break

21 MR. SIESS: Now, Larry, the recommendations in the

22 A, B and C categories are essentially an order of priority,

and,

of course, of time?

You recommend they implement the A itens, and then
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MR . SHAD: Yes

MR. SIESS: So it is mainly a question, vou would
like to see all of them implemented in this order?

MR. SHAD: Yes, in this order, because always the
NRC cannot work on all at once.

(8! ide)

These are the so-called A category on proposed
research . A lot of them are ongoing research. We feel these
are the most important areas. In case of any budqget cut,
these areas should not be cut.

A=1, | think John just talked about That is the
degraded piping program urder Chuck Serpan.

Also, Jonn covered w-4. Actually we already finished
B&W . The only thing that is left is GE.

On A-3 we talked at great length yesterday. That is
the program that EPRI, NRC and ENCO are working on. The
purpose of the program, to verify the seismic margin, and also
to identify the failure modes. And we feel that program is
very important.

Under A~2, mainly it is to try to develop advance
technique to detect and size cracks so that they can be
incorporated into the Section 11

Another area we feel is very important is they have
been using weld overlay. We don’'t know how to inspect pipes

that are repaired by weld averlay. S0 far we only call for
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two cycles There may be cases they want to use more than two
cycles, s0 we would |ike to be able to develop an inspection
technique to look at the pipes that are repaired by the weld
overlay process

The last item is, because everybody feels that |eak
detection is s0 important, we should have a program, a method
to predict leak rate and validate the reliability of the leak
detection systems

MR. SIESS: All of these are ongoing?

MR . SHAOQ We have all programs in this area. Let
me show you a Vugraph.

MR. SIESS: All of these are in the FY1985 proiect?

MR . SHAO YVes

MR. SIESS: Now the Bs and Cs, did any of those get

into 1986 and 19877

MR. SHAD: We have programs in B and C, too.

MR. SIESS: VYou have some ongoing now?

MR . SHAD: Yes .

MR. SIESS: My question, to put it in context, are
we looking at the 1987 budget now? | don’t knov that we have
identified the Piping Review Committee recommendations in
that I am just wondering which ones of these are in 1987

MR. SHAD: I can’t answer your question right now

MR. SIESS: Can you answer it two weeks from now
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when we do the research committee.

MR SHAD Sure.

MR . SHEWMON I would |ike to go back to the
previous slide for a minute .

(21 ide)

You have got two sets of recommendations.

MR . SHRAO One for research, one for regulatory
actions.

MR. SHEWMON: Okay. i guess | am looking at A-2

MR. SHAD: You want to look at which one? This one

or the other cne”?

MR . SHEWMON | want to look at that one. I look at
the last line of A-2, and | wish it wasn’'t there because it
sounds | ike you are only interested in inspecting weld

over lays, and you don’t care about the cast elbows and ather
things we were talking about.

MR. BUSH: I think you should realize that these are
essentially taken right out of the reports. This one is taken
out of one which dealt with stress corrosion cracking, which
is not a problem in cast stainless.

The reason for this was the fact that we had put the
caveat that you couldn’'t permit overlay clad for more than a
certain periocd of time. But we were saying, see what you can
do by inspecting through there.

I might comment that they now have a technique that
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will inspect through the clad or the overlay
S0 that is the reason, Paul They are taken,
essentially, close to verbatim. We didn't try to play games

with the words on them. And so that wouwld be the reason.

MR . SHEWMON : Good encough.

MR MICHEL30ON: You are aware of the pipe locks, of

course Are they going to be used anywhere?

And if so, how does their usage fit into this plan,

scheme of things?

MR . SHAO: Ralph is going to talk about that

MR . BOSNAK : | could mention there is activities
among several of the utilities to utilize the pipe lock. It
is a proprietary device on ~- | am not sure which -~ | think

one of the Commonwealth Edison plants.

Also, there is a move to look at a mechanical lock
device in lieu aof IHSI. In aother words, this would provide
the compressive stresses on the inside of the pipe. And in
fact, as | Fave heard, provide compressive stresses more

through the whole regime than IHS1 would do.

S0, that is another device that is being locked at.
And these would come in on a kind of case~by-case basis to see
how they are going to use them.

Pipe lock, if you are going to use pipe lock, you
would have to reanalyze the whole system for the application

of the pipe lock device.
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MR. MICHELSON: Would it be possible if | use a pipe

lock to say that ' no longer have a break at that location?

And, would | have to put in a detection system and so forth?

MR . BO3NAK : The pipe lock device has been tested

with a break in that location In other words, the whaole --

MR. MICHELSON Double~anded rupture is what | was

referring to ac a break

MR . BOZNAK : We are not trying to mix pipe locks and

breaks together But the pipe lock device, the claim has been
made for it that even though the flaw goes all the way
through, that device will stay in place.

MR MICHELSON: Therefore there would be no break

there. There would be a leak, but not a break.

MR . BOSNAK : Well, it is not being proposed for that
purpose

MR. MICHELSON: I am puzzled about it.

MR . BOSNAK : It is being proposed in |'eu of weld

over lays .

MR. SIESS: But not in lieu of replacement .
MR. MICHELSON : I thought it was. I thought people
were considering that a |ifetime device.

Az MR, BOSNAK: Well they would |like to, but the Staff

3

is not'il! ready . In ather words, we are still looking at the
W

applica: .8 and we still are looking at it as a |imited

application device. We may change ocur mind in the future
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MR . SHEWMON. It depends on whether the problem is
Bill McDanald or Tom Bosniak

MR. SIESS But recommendation A-4 says replace.

Now that is the Piping Review Committee'’'s
recommendation, right?

MR . SHAD: Actual ly we should say the preferred
action is to replace The preferred action is to replace.

MR. BUSH: We only recommend .

MR. SIESS: | said recommendation.

MR. SHAD: I1f you read the letter to Dircks, we
clarified this. | say the preferred action is to replace if
you look at the Dircks letter on item A~4 .

MR. SIESS: Okay, the preferred action is to
replace . If you want to do anything else, convince me.

MR . 2SHAD: Anather possibility, somebody will say
want to change to hydrogen water, also do IHSIT in |ieu of
replacing That is also acceptable.

MR. SIESS: Okay.

Now at some point, and | don’t know whether this

it, we need to know what you expect of us

in terms of comments

on the major recommendations, at least, those that we expect

to implement . And to do that, of course, we need to know the
implementation approach.

Obviously, if it is a rule, we comment; if it is a
Reg Guide, we comment; if it’'s a standard review plan, we now
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have no formal mechanism for reviewing standard review plan,
SO we could comment on recommendations

Do you want comments from the ACRS on the
recomrendations of the Piping Review Committee, or do you want
comments on the various stages of implementation as they come
along?

MR. SHAO: I think right now | would suggest to have
comments on some of the ma jor recommendations.

MR. SIESS: As recommendations of the Piping Review -
Commnittee?

MR. SHAD: Yes . Category A items

MR. MICHELSON : Just in category A, | gather?

MR . IESS: Yes .

i

Now the category A items did not include the
schedule or exemption rule, which we may ~- we will probably
comment on as a rule.

MR, SHAD: N . Purely technical recommendation.

MR. SIESS: But it does include the broad-based rule
and some Req Guide changes.

Now, could you refresh my memory as to what GDC 20,
31 and 32 are?

MR. SHAD: I think GDC Z0 relates to the quaiity

of primary coolant components on fracture mechanics and

inspection

21 is -~



1 MR Ha0 : o related nspection of primarv
‘ 2 coolant caomponents
MR EaS >
4 MR S0 32 I8 on inspection one | s n quality
< general quality, one is on inspection, and | forgot the other
(5 one
I4 MR SIESS Now, do you have to change those for the
=] broad-based rule? It only addresses GDC 4 Do these others
a have to be changed?
10 MR SHAD
11 MR SHEWMON I think GDC 20, 21 and 22 are a matter
12 of statements | don’t think you change
. 13 MR S 1ESS They are in a column saying documents
14 requiring change
1S MR SHAD We say possibly They are a general
16 statement;, you have to have a good primary conlant component,
17 you have to inspect the primary coolant component, and so on

’ 18 MR SIESS Okay Any other questions for Larry?
19 (No response)
20 We are down to ltem '!i on the agenda
a1 Is there anything you want to bring up on tnat,
22 Paul? This is 1.46, 1 48 Reg Guide issue?
es Well apparentily, you didn’t put it on either

24 Let me say something, maybe we can get it straight
a9 We got information that was part of the implemer tation, Reg
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Guides 1.46 and 1 48 were to be withdrawn and replaced by
modified revisions to the standard review plan

The question was raised in the ACRS about this
procedure In addition, we learned that this now was a rnew
pelicy To the extent possible, Reg Guides were to be
replaced by standard review plans, which we hadn’'t heard of.
Maybe it is not true.

But, it has been the practice of the ACRS to review
Reg Guides. This was a practice implemented by the Staff And
our review has also provided an opportunity for public
comments, but not limited to industry comments

We have no methodology of procedure for reviewing
standard review plans or branch technical positions. Aand |
haven’t found any strong sentiment towards that, since we
still have encugh other things to keep us busy. But, if our
workload got down we might want to get into that. That would
take care of a lot of time.

But, | had scheduled some discussion of the
procedural, philaoscphical, whatever, idea of replacing Reg
Guides by standard review plans for the next meeting of the
Regulatory Activities Committee, which | think is June 4th.

I think the Staff at some level was going to come in
and talk about that.

It is not so much these particular quides, as the

general idea.
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MR. BYRNES This is Jack Byrnes from the NRC
Research Staff

As far as 1.46 and 1 .45 is concerned, these were not
being looked at as a change in policy, not presenting changes
== incorporating changes from the quides into the standard
review plan and not bringing them to the ACRS. It is not the
policy, but it is somewhat of an isclated case.

I think what has happened here is we were
interpreting the memo between the Staff and the ACRS in June
of 1933, which was referring to the coordination, about facts
and so forth, how to ao about these.

And this was indicating there that the orimarv areas
of discussion would be related back to rules and the maior
policy matters .

And these two particular aquides, there was no
policy matter that we could see was involved from a technical
sense, from a licensing sense. I think this is why we
basically did not come to the ACRS on this.

MR. SIESS: Well, | think the memo is not very
helpful . Ve were reviewing Requlatory Guides long before we
had the Memcorandum of Understanding which was mainly relating
to rules At some time after TMI they thought we ocught to
review rules. That is when we became the Requlatory
Activities Committee, rather than the Reg Guides Committee.

The question that came up was, if there was going
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to be a general practice of moving stuff from Reg Guides intao
standard review plan, then there would be a change in the
review process. We would not be reviewing standard review plan
items ~- we haven’t in the past. Industry would not -~
publicly industry would not have a chance to comment on them.
Ve thought we would |ike to sort of explore why this was being

done, what regulatory purpose it served and so forth.

MR. BYRNES: There again, it is as far as | can see,
no standard practice going to come about Actually for the
guides that came out, | guess it was in December of 1981, or

something, the NRR had approached us and said, hey, these

guys are not being used by the industry, by oursz2lves. The
information that is contained in that has been incaorporated in
the standard review plan. In fact, even expanded on those,
which made the standard review plans more active than the
guides themselves.

So therefore, they suggested that we just drop the
guides.

MR. SIESS: But the guide ~- when something is in a
guide, an Applicant can put in his FSAR that he will camp |y
with Regulatory Guide 1.46, and that then is an accepted
commi tment .

Now, what does he do now? Say he complies with
standard review plan section 4 2.2 .6 .8(i)?

MR. BOSNAK : In the case of the Regulatory Guide
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1 45, that dealt with pipe breaks inside containment only,
only for Class | and | believe Class || systems.

The standard review plan 32.61 and 2 62 came out in

the mid-1970s and they expanded it. In other waords, they
cover all high energy |ines, not only Class |, Class I1l, Class
11l and non~ASME class | ines.

S0 now the Applicants come in and say thev are qoing
to comply with all aspects of those two standard review

plans.
MR. SIESS: They are referring to standard review

plans for compliance?

MR . BOSNAK : That’'s correct.

You mentioned something about industry commenting on

standard review plans These, when they are changed under the
current processes, go out for industry comment. So | would
expect that the committee could comment on them as well at the

same time.

MR. SIESS: I"'m not sure we want to.

MR . BOSNAK : ¥ you want to.

MR. MICHEL20N: ¥ they are being used as the
controlling document for review purposes, then it is just as

important for seeing that as seeing Regulatory Guides.
MR. SIESS: Any time the ACRS wants to review
standard review plans, | think they are willing to, but they

can go find another chairman of the Reg Guide Activities
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Cammittee when that happens. Because the standard review plan
l've got is in two volumes, and we haven’t even reviewed
branch technical positions, which is another type -~

MR . BOSNAK : They are part of the standard review

plan. They are an annex to the standard review plan.
MR. ZIESS: Now the standard review plan and branch
technical positions are reviewed by CRGR. aAnd since Reg

Guides have been reviewed by CRGR, we have seen a lot fewer to
review.

I don’t know whether that means that the budget has
been down to write new Reg Guides, or they are just not
getting through CRGR

MR. MICHELSON: Or they are replacing it with the
standard review plan.

MR. SIESS: Yes

Jack, correct me -~ you said | was wrong, but let me
Jjust repeat it again. I heard that the Office of Nuclear
Regulatory Research had decided, | guess was the word, to

limit activity on Reg Guides and try to get the same thing

accompl ished through standard review plan changes . You said

that is not true, there is no policy involved?

MR . BYRNES: I don’'t know of any such policy

myself .

MR. SIESS: Okay, if you don’t know about it it

means it is not a palicy, | guess.
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But, rather than bring 1.46 up to date to cover

greater territory, just in the standard review plan ~--

MR . BOSNAK : The same thing happened with 1.43

1 .43 was written in about 19732 or 1972, and since then the

code was changed to appiv different levels of allowable stress

for Class Il and 111l components.

In the earlier version when the Rea Guide was

written, that was not the case. S0 as these thinas hecamea

available for industrv use. there had tno he some nalicv An hew

to deal with 1 t.

At that time, standard review plans -- this aoes

back to about 1976 or 1977 ~-- 32 93 was written to cover the

various events, events in combinatinn and load

combinat ions So that., in effact sunarcardard what wase in Ram
Guide 1 .43 It no longer was appropriate.

MR. SIESS: Now, let’'s take damping values, Reg
Guide 1 .61 Why would it not be equally logical to simply

include that for standard review plan rather than a separate

Reg Guide?

Or, is it in the standard review plan.

MR. BOSNAK : The Reg Guide was available. 8o it is

referenced in the standard review plan currently.

MR. SIESS: But now, as vou said, when 1 .42 was

available, but you added to it, so you put it in the standard

review plan and didn’'t use it any more --



MR. ZHAD There’'s a difference 1 61 not only
includes damping value aof piping, but also damp ing value of
structure and aother things. All the other things didn’t

change, only the damping value of piping has changed.

MR. SIESS: Suppose we changed the damping value for

everything, would you then put it in the standard review plan
rather than revised Reg Guide?

MR. SHAD. That would be a different story. But we
are only changing damping value on piping.

MR. SIESS: I'm not on the Piping Review Committee
now, | am on the question of Reg Guides versus standard
review plans.

Would it be the policy in the future, rather than
revising the Reg Guide, to simply put the revised version in
the standard review plan?

MR. BYRNES: | don’'t see where that would
particularly be a policy in any regard, even though it might
be strictly related to cone specific area

I think something like the 1.61, with damping values
applying to structures and mechanical systems, you would have
to go back to a large number of standard review plans to
modify it to include this in. It would probably be more
appropriate and no effort to leave this thing in 1.61.

MR. SIESS: So the thinking is there is not that

much difference between a Reg Guide and standard review




r

10

1

12

14

15

18

17

13

19

391

plan. They are comparable level documents In one case, if
you can reference one ~-- if you can reference the Reg Guide in
the standard review plan, then that is convenient . So, it is

an adjunct to the standard review plan much the same way a

branch technical position is.

MR. ETHERINGTON: Do Applicants use and reference

the standard review plan?

MR. SIESS: He said they could.

MR . BOSNAK : Yes, they do.

MR. BUSH: Extensively.

MR . BOSNAK : Both provide guidance to

Applicants. They always have the alternative to come in with a

different alternative, a different way of doing things.

MR. SIESS: If it is early enough in the process,
they do.

MR . BOSNAK : That's correct

MR. SIESS: The last six months it is not very
likely.

MR. MICHELSON: If there are conflicts between the

documents, standard review plan versus Regulatory Guide, which

one takes precedent with the Staff?

MR. BYRNES: That's a good question.

MR. SIESS: There was no conflict between 1 42 and

the standard review plan, just a difference in scope?

MR. BOSNAK: Just the scope is much larger. The
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MR. MICHELSON And 1 .46
MR . BOZNAK : 1.46, not 1 .42.
MR. SIESS: You said 1.43.
MR. BYRNES: 1.46 and 1 .43 -~

MR . BOSNAK : Both Reg Guides.

392

MR. SIESS: I'm sorry, you said 1.42 and meant 1.467

MR. BOSNAK: VYes.

MR. BYRNES: I might comment that no where are we
getting ocut of the Reg Guide business. We have several
modifications to the guides going on right now.

MR. SIESS: I'm trying to get out of the Reg Guide

business.

(Laughter)

Okay, but what | said you agree with? You think of

it simply as a comparable level, comparable in all

if it is convenient to write a Reg Guide and

respects?

reference it in two aor three places in the standard review

plan, you expect to continue that way.

And, if it is more convenient to put it

section of the standard review guide, you withdraw the Reg

Guide?

MR . BOSNRAK : That seems to be correct.

MR. SIESS: Okay . I will think about it a

little
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bit

Does it bother anybody?

(No response)

Who started the idea of the ACRS reviewing Reg
Guides?

MR. BUSH: | guess | did.

MR. ARLOTTO: | wrote the letter.

MR. SIESS: Spence was the first chairman of the Reg
Guide Committee. | have been the other one.

How does it sound to you, Spence, all right?

MR. BUSH: Yes .

MR. SIESS: We don’'t have to meet everv month now

vou know .

MR. BU3SH: That's better than it used to be.

Incidentally, | looked at the standard review plan.

| also looked at FSARs, where there has been reference

citations.

Certainly, as Bob says, they do use that as a

mechanism for indicating a degree of compliance in some areas,

which is what was the intent, of course.

MR. SIESS: Paul, we are down to the last item.

| gathered from Larry that they would |ike to have
comments on at least the category A recommendations of the
Piping Review Committee. | guess it would have to be on the

basis, we still! reserve the right to comment on the actual
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implementation when it comes along, whether it is a rule or
Reg Guide change Or, perhaps we could say even a standard
review plan change

And in order to get comments on this, it seems to me
that we can’'t write a committee letter without having some
presentation of this to the full committee. That has usually
been the procedure, Paul.

| mean, there are exceptions. We have had
subcommittees write letters of comment, which were then
transmitted by the full committee. But | would not recommend
that in this instance at all.

MR . SHEWMON . Now parts of this we have written on
before There is this June 14 |etter on leak before break.

Have we written on the seismic/LOCA decoupling
befare?

MR. BOSNAK : I think some of that was in the June
14th letter as well.

MR. SHEWMON: | don’t find it.

MR. SIESS: We don’'t with A-2 in that letter. No,
we did, LOCA/seismic.

MR. SHEWMON: Okay. Fine

MR. SIESS: And we had a caveat that any relaxation
of requirements to cope with double~-ended guillotine breaks
would be preceded by rigorous reexamination of the integrity

of heavy component supports under all design conditions.
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I 'm not sure what that means.

Do you know what that means?

MR. SHAD: I think it essentially says heavy support
components should be maintained

MR . BOSNAK : | tried to cover that a little bit thl;
morning. I would hope that it could be interpreted broadly
that if we got into things like trying to improve the
reliability of the heavy component supports, particularily that
have snubbers in their path, that the committee did intend
that something like this could be included.

Basically we have in mind that we are not changing
the margin of the supports. But if we can improve the
reliability of the support system, we hoped that would be
included.

MR. ZSHEWMON: That was the sentence that we added at

Dave Okrent’'s advice or insistence. It wasn’'t in my original
draft.

Part of the concern there, | am sure, was what we
were grandfather ing That is, it is fine for newer current
designs. What have we got that was designed 20 years ago that

is out there? Have we lcoked at that? aAnd, are we changing

things?

It is not really what Carl brought up. In a sense

it is what other sorts of things were there.

So, | think my off-the~cuff and perscnal opinion is
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if you can show that you weren’t reducing margins, and

indeed, nothing had come as the toughness issue or other
things, that made you feel that the margin here wasn’t
adequate -- we are more sensitive to this, mostly because of
the Livermore study

I will give you some background.
think the Livermore study said the pipe rupture came from two
causes . One was direct cause, one was indirect cause.

MR. SHEWMON : We have read the report. Don't trv to -
tell us why we wrote the letter.

MR. SHAD: Heavy components were indirect cause.

MR. SHEWMON: VYes.

MR. SI1ESS: I'm sure that all the work thev did on
the indirect causes, was not presented to us at that meeting.
That was two years ago, and they have just finished up that
work .

I just got a report the last few months looking at
steam generators falling over and stuff.

MR. SHAD: I think it was presented to the
subcommittee.

MR. SIESS: Which subcommittee? Metal Components?
This one?

MR. SHRAOD: ¥ | ra2member it was ~-

MR. SIESS: Okay, the full caommittee hasn’'t heard

that. Although it is mentioned in the letter that the qreatest
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risk was from the indirect causes. They looked at that, more.

But, A-2 and A-5 have been l|locked at and there could
be a follow up

A-4 and A-6 are BWRs.

MR. SHEWMON : I don't think there is any arqument
with A-4s, certainly on the 2.16 and the 3. 04 NG. That is
genarally accepted. And the 2 .47, |'ve got on my notes the
Jury is still out on it.

MR. SIESS: fAand A-6 goes right along with it.

MR. SHEWMON: Yes .

Now A-5 you figure has been taken care of, since we
have that in the letter of report?

MR. SIESS: No . It will come up again. It will
have to be covered

MR. SHAOD: Mr. Chairman, on A-S5S | would | ike to
change the wording a little bit. Instead of saying seismic
and LOCA events in systems where LBB is applicable, it should
say decouple seismic and LOCA events when specified.

MR. MICHELSON: That’'s what it says already.

MR. SIESS: Not on page 27.

MR. SHAD: In my slide, but in Volume S, the wording
is different. In my Yugraph it is ockay.
MR. MICHELSON | agree with what is on page 37 . |

don’t agree with what is on your slide.

MR. SIESS: What does the siide say?
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MR. MICHELSON Well, the sl|lide leaves out those
systems where l|leak before break is applicable.

MR . SHAD: Wher leak before break is applicable,
automatically you don’'t need to decouple it.

I f somebody can prove the probably is very smal!l to
have seismic and LOCA together, they can alsc be covered.

MR . SHEWMON : What is the benefit of trying to do
this in two stages®? It seems to me if you are going to look
at caomment on the |Iimited rule of the leak before break, or
with the damping when the modified Req Guide is there, vou can
loaok at it.

It seems to me vou are aqoing to have some trouble
in full committee buving a piga in a poke. Whereas, if vou
have qot the Rea Guide or something definite, then vou know
what it is vou are buying, and the discussion will be easier.

MR. SIESS: We can easily take care of A-1, which is

== that is the broad-based rule, right?

MR . SHEWMON : It is limited Well, | would say it
is the |imited rule.
MR. SIESS: I don’t see PWR in there.

MRk . SHEWMON Youw are right.

MR. SIESS: A-1 is the broad-based rule, right?

MR. SHAD: Right .

MR. SI1ESS: And we can take care of that in two

steps. We can comment on them, do it as a comment on the
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broad-based rule

MR SHEWMOM Broad-based rule isn't even written

vet, is it?

MR. MICHELSON Yes, it is.

MR.

o

I ESS That has gone to the Commission?

MR. ARLOTTO No

MR. SIESS: It hasn’t. So, if we want to do it by
steps, as Paul says, the broad-based rule as one item, we
dec ide when you want to comment on it -- that's your
committee Modified seismic damping values we can treat just
as a change to the Reg Guide in the usual manner, or referring
to Okrent’s Cammittee on Environmental as a Reg Guide change.

The decoupling OBE and 2SE is not ready, and that is
going to be a rule change. When the time comes, we will look
at it

A-4, Paul says how can you be against it.

MR . SHEWMON : I don’t think anybody here is going to
vote against it

MR. SIESS: And A-S5 and A-6. Maybe what we need to
do is just prepare a letter saying how we will comment on
this, and which cones we have no further need to comment on,

which would probably be A-4, A-S and A-6

MR. MICHELZON: Certainly there is a problem. | £
A-S is worded as it was in the Volume 5, | don’'t have a

problem But, if he does put down “"when justified," --
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MR. SIESS Wrere did yvou see the "when just fied

MR. MICHELSON: On the sl ide. AN he says that is
the way it -eally should have been wrilien in Voluwme 5 How
we will comment on Yolume S as it stands, and | won't have a
comnent .

IF it i3 strictly when leak before break is
applicable, f ' ne because reactor water cleanup will not be
applicable at al) as | would see it

o, whizh one are we comment on, Volume S or his
slide?

MR. SIENS: Do you get the distinction he made?
Does it apply to the primary system or --

MR. SHAO: Actually, there are cases in leak before
break where you can justify decoupling seismic and LOCA.

MR. MICHELSON: I'm sure there are.

MR. SHAD: "Justify," we are not accepting a blank
check . The Applicant has to give us a reason why they should
do it

MR. MICHELSON: The ACRS is giving you a blank check
and saying, okay, go ahead until we have some further
comment .

MR. SHeO: We have to go through a lot of study to
make sure you can justify to decouple.

MR. SIESS: At this point what do you think is

justified?
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MR. SHAOD If the probability is samething similar
to what they do in Livermore

MR. SIESS At this point, for what systems has this
been justified?

MR. SHAO: At this paint right now on West inghouse
primary system we can decouple.

MR MICHELSON That'’s all.

MR. SHAO: And also the CE.

MR . BOSNAK : Right now we have completed the
West inghouse, the CE and the B&W locop, and that is it on the
probabilistic work done at Livermaore.

MR. SIESS: Now Carl is willing to accept it for the
West inghouse, because you have read the documentation, or
because you trust the Staff?

MR. MICHELSON Because | read the documentation.

(Laughter)

MR SIESS: So we would be willing to say it is
Justified for Westinghouse for what we have loocked at; and if
similar results can be obtained for other plants ~-

MR. MICHELSON: On a similar basis.

MR. SIESS: We can say that, right?

MR. MICHELSON: VYes.

MR. SIESS: It seems to me that the Staff deserves
some kind of a letter on the Piping Review Caommittee work.

For ane thing, although the ACRS never dces it, | think they
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cught to be complimented on the job they have done, and the
reports they have gotten out. I think these are saome of the
best reports | have read, some of the easiest reports to read
because the important stuff is up fronmt, and you can really
get it.

MR . SHAD: Thank you.

MR. SI1ESS: We could say iy a letter, those parts
that we have previously loocked at are satisfied, and how we
would look at the implementation.

We could agree with the recommendations with
certain minor caveats, and point out how we will look at the
impiementation where the implementation involves more things.

For exampl!e, the broad-based rule, the language is
important for the Reg Guide. It is easy to look at with the
subcommittee that wants to go through that. I am sure they
will, rather than coming into the full committee with it.

S0, | like that aporoach, Paul. That is what vou
suqQaested.

Now, should the full committee hear anvthina of
this, an overview which can’t be dore in less than a few
hours?

MR. MICHELSON: I reallv think vou would have to if
vou want them to get a letter cut in anv reasonable fashion
You will have to

MR. SIESS: Do vou think we could do somethina in
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about four hours?

MR. MICHELSON: Hopefully it wouldn’t take that
long .

MR. SHEWMON : What parts would you have -- what
parts would you bring before them?

MR. SIESS Something |ike the introduction,

background and sort of a summary, and something | ike Bosnak

gave us on the implementation, just so people understand some

of this.

MR. MICHELSON: All members didn't receive all

volumes either, | assume | would assume -~

MR I GME - No, not yet.

MR. MICHELSON: | would assume Volume 5 is all they

would need to see and use that as a basis for the

presentation

MR. SIESS: Have we got any time for the next
meet ing”? | gave Ray back three hours that were scheduled for
San Onofre.

MR . SHEWMON: If he hasn’'t spent it, you have got

encough there.

MR. IGNE: We have nothing on the schedule now.

MR. SIESS: San Onofre is off . I think we have got

three hours.

MR . SHEWMON : So, it would be the ramifications of

leak before break,; a little bit on -- you want to aim it
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or do you want to try to go over the summary of all five
volumes?

MR. SI1ESS: I think they ought to go through the
five major recommendations and how they are to be implcmentodl
S0 that the committee will have the background for what the
letter says about how we will review.

There should be some background on what we have
already loocked at in the June 1983 l|etter. Discussion. )
little bit of the schedule on exemption, which followed form
the A-2 which we talked about, what the broad-based does And
that is in the future aways.

Set the stage for a letter that says in general we
think the Piping Review Committee has done a good job.

And these recommendations we previously looked at

and agreed tao. This we will look at under the rules and so
forth

MR. SHEWMON : So LBB for primary systems we will go
over, and a little bit perhaps on the non-primary system part,

the damping could be briefly done. Decoupling, OBE and SSE,
what would you want on that?

MR ES

on
D]

John can give us something. We have
John on that, John or 3hao. I doen’t know which one had

that?

MR SHEWMON : It seems to me | would skip 3 04 and
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1 take it by questions, if anybady has, so we could talk about i
. 2 what the tests are. But, decoupling, let’'s say we will take
3 that on questions. i
4 A~5, is that covered encugh, or do you want ‘
S background? This is seismic/LOCA decoupling.
(5] MR. SIESS: That was the thing we discussed. We need
7 some background on what we went through
8 MR. SHEWMON: What is justified and what is
9 applicable.
10 MR. MICHELSON: What the scope of this is going ta
1" be and where they are going to draw the |ines, how thaey are
12 going to handie the situation.
‘ 12 MR. SHEWMON: S0 A-5 we get then.
14 What about A-67 A-5 was decouple seismic/LOCA
15 MR. SIESS: They need to start off with the June
16 letter and bring them a little up to date an the incorrect
17 clauses.
13 MR. ZSHEWMON : Leak detection requirements.
| 19 MR. MICHELSON: You need some discussion of that,
20 Just so they realize that is a part of the fix.
21 MR SHEWMON : Ths probably should be grouped with
22 the leak before brea' ¢ Idn“t it?
a2 MR. MICHEL sON: ie*S, that is where it logically, |
‘ 24 would think, belongs.
as MR. SIESS: That's the way it was presented

R
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We really need to separate the PWR/BUWR There is a
different set of caveats on the PWR I think it makes it
e@asier to think about

MR . SHEWMON : Do you have that all so we can lay it
out now?

MR. IGNE: Yes . We give the full ACRS Volume 5, a
backaround document ;. we start off with the June 1983 letter :
then we go leak before break with the leak detection; then we -
discuss damping; the OBE/SSE; 2.04; 2.16. We answer that by
question

MR . SHEWMON You may want to break damping down.

MR. SIESS: Put the damping and the decoupling

together at the end. They are different categories. Neither
of those invalves fracture mechanics ~- |’'m sorry, the
decoupling does. The damping is a separate item, it doesn't

involve the fracture mechanics study and the decoupling does.

MR . SHEWMON : So you have got the LBB leak detection

as one significant component;, and the other one is the

decoup! ing damping.

MR. SIESS: LBB for a boiler involves everything

that the PWR involved, but alseo involves the replacement of

the leak detection, right?

MR. SHEWMON : It is not clear what LBB on the boiler

~= that there is even anything about LBB on the boiler.
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MR. SIESS Broad-based rule includes everything?
MR . SHEWMON : No, it doesn’t It explicitly
excludes things like the boiler that has stress corrosion

cracking.

MR. MICHELSON: Unfortunately, it does not. We

never got into all the detail. The words don’t seem to exclude

it anywhere

MR. SHEWMON : They certainly do. ¥ you turn to
page 28 ~-~

MR. MICHELSON: The recommendation of the committee
does I thought you were talking about the rulemaking
document . In the rulemaking document, | don’‘’t find, for

instance, that caveat .

MR . SHEWMON : Then we get back to the short rule
which is PURs aonly

MR. MICHELSON: VYes

MR. SHEWMON: And the report which says they clearly
want to exempt boilers. And | think that is again the problem
with trying to cope with the general rule at this time.

MR. MICHELSON: It is not supported by any of these

five volumes that deal with it.

MR. SIESS: What | said is, if we inspect and review
the broad-based rule later. What we need as a presentation,
is enough for the full committee to know why we want to review

it later .
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MR . SHAD For the BWR, suppose they place new

material, suppose they put in water chemistry. Now they say
they want to have leak before break. In that case, the boiler
will be also applicable.

MR. SIESS: That’'s what | thought
MR. MICHELSON: It is not supported though by the

review committee.
MR. SHAD: When justified.
MR. M!ICHELSON: That'’'s where we get into a problem,

because you are extrapoclating beyond what this Piping Review

Committee seemed to be telling me.

MR . SHEWMON : No, it is not. It says if it is not
sensitive to stress -- if it is stress sensitive, then LBB
doesn’t work. And he is saying, okay, if you take the other
side of that same coin, if it is no longer sensitive, then it
does

MR. MICHELSON: If it is no longer sensitive.

MR. SIESS: That's what | was trying to say for the

boiler, A-4 and A-6 are requirements for leak before break.

Right?

MR . SHAO: Yes .

MR. BUSH: I think though ~~- this is a hypothetical
one ~- it would seem to me since there is a review on this,
loocking at it in a probabilistic fracture mechanics point of

view, that probably one would want, you might say, the jury to
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come back in before you make any such decision.

Hypothetically you could do it.

MR . SHEWMON: You mean we are sending LBL another X
million dollars to do fatigue growth curve on stainless steel
now?

MR. BUSH: Stress corrosion effect Correct. That
repaort is in draft form right now. The wark has been pretty

much done. It

MR .

iIs not new work .

SHEWMON :

They are going to play merrv heck

finding out how fast a 3.16 nuclear grade would go, although

guess they could find some data on it.

MR

MR .

BUS H -

SIESS:

MNo

comment at this stage of the game.

Getting back to leak before break, the

interim rule of the schedule exemption says for PWR primary

loops, the Staff has gone ahead on the basis of owur 1983

letter proposing to go ahead and eliminate leak before break

is working on another rule which does two

for PWRs primary loop.
The Staff
things; i{ would extend

leak before break to boiling water

reactors if they have replaced the piping and if they have

more stringent

leak testing requirements.

The broader rule would also extend leak before

break to other than primary systems. Right?

MR

MR

SHAD

SIESS:

| £

I f

they are justified.

it can be justified on a basis



14

15

16

17

13

19

410

similar to that, and considering systems, et cetera, ot
cetera.

And that rule requires a ot more looking at when it
is extended to ather systens, and it may require more looking
at when it is extended to boilers. I say may.

Now to me, that approach covers A-1, A-4, A-6 fairly
straightforward

Now A-5 you can toss in next, because that was
addressed in the previous letter . We have had reports on it
The subcommittee has heard the indirect cause stuff.

Then modified seismic damping is a comp lately
separate thing not involving fracture mechanic studies.

And the decoupling OBE/SSE is something that is so
far down the | ine It will certainly be loocked at by other
subcommi ttees

| would take them about |ike that And then we can
write a letter saying essentially what we are going to do with
it

Okay, does that sound reasonable?

MR. SHAD: VYes

MR. SIES Now, does it sound reasonable to

N

ad journ?

(Whereupon, at 12:30 p m., the hearing was

ad journed )



CERTIFICATE OF OFFICIAL REPNDRTER

This s to certify that the attached proceedings

before the United States Nuclear Regulatory Commission in the

matter of Advisory Committee on Reactor Safeguards

Name <f Proceeding: Combined Meeting of ACRS Subcommittees
on Metal Components and Structural
Engineering

Washington, D. C.

Friday, May 24, 1985

were held as herein appears and that tris Is the original
transcript thereof for the file of the United States Nuclear

Regulatory Commission

(Signature) /) /-Zi

¥ don
A8 . Y

(Typed Name of Reporter) Mimie Meltzer

\ 2 b LA /

Ann Riley & Associates, Ltd




ACRS 5/24/85 RJBOSNAK NRR/DE
PRC_TECHNICAL RECOMMENDATIONS
STATUS IN LICENSING REVIEWS

0 WRC BULLETIN 300-DAMPING AND SPECTRA
PEAK SHIFTING

0 DECOUPLING SSE & LOCA
CE A-2 PLANTS

0 GDC 4 LIMITED EXEMPTION - PWR LOOP
. EQUIPMENT QUALIFICATION

. HEAVY COMPONENT SUPPORT INTEGRITY
ACRS LETTER 6/14/83

» STRUCTURAL DESIGN
0 ARBITRARY INTERMEDIATE BREAKS
ENVIRONMENTAL QUALIFICATION FOR NON
DYNAMIC EFFECTS OF NON-MECHANISTIC
BREAK WITH GREATEST CCNSEQUENCES



4 T

N ——— —— —

i

L 7 T

P."(f'b'//\lci -—h\- AeRS ¢J7/s3, |

. - 'A’.:"-‘,;.l}—"'l -

A T L R Ll

ACRS APPROVAL OF STAFF PROPOSAL

REVISED POSITION POSTULATED PIPE BREAKS (D)
PROPOSED INITTAL APPLICATTOR TO PR PRIMRY: LOTPS
LATER EXTERSION TO OTHR SYSTE'S

REPLACEMENT CRITERIA (1) .
LEAK BEFORE BREAK - DETERMINISTIC FRACTURE MECHANICS
(EAKRGE. DETECTION
QUALITY ASSURANCE:

ENVIRONMENTAL . QUAL IFTCATION
SUPPORT DESIGN OF-MAJOR LOOP COMPORENTS

EVENT DECOUPLING - LOCA/SSE INITIALLY JO.BWR.PRIFARY LOGPS (IT) -
IMPLEMEMTATION (1 AND ID)

PLANT SPECIFIC EXEMPTIONS
LATE? REVISIOMS OF SRP AND GDC 2 AMD &4

» ELIMINATE. INTERMEDIATE RREAKS IN ALL. SYSTEMS NOT  SUSCEPTARLE™ TO

CONPITIONS OF THERMAL FATIGUE, CORROSION, WATFR/STEAM
HAMER (ITT)

REPLACEYENT CRITERIA (IID)
EITHER LEAK BEFORE FREAK - (1 ABOVE)
R
COMTAINED EQUIPMENT ENVIROM/ENTALLY QUALIFIED

" » 4!6:-.55\5" -~ \.E--',-,‘,.‘J A



GLAC g <7 ).

A — b PRSI P
‘4
v

e —————— o

T e G o e A

R T T D e———

L}
A @Y EON L sy B e e e

REPLACEMENT (RITFRIA

LEAK BEFORE BREAK — FRACTURE MECHANICS EVALLATTON

LEAKAGE DETECTTON SYSTEM - POSTULATH] LERKAGE CRACK
SIZE LARGE EMQUGH SO DETECTION ASSURED

CRITTCAL CRACK STZEZDLEAKAGE CRACK

DESIGN FOR FILL ENVIRONENTAL EFFECTS FROM LEAKAGE
CRACKS - (CRACK SIZE UNDER' REVIEW)
PRESENT SIZE -- Q. | "1

g 1.2 |
R T NPT T T e M Rt 4 g A N e AN

DESIGH OF SUPPORTS FOR MAJOR LOOP CO'PONENTS - INTRODUCE

MARGIN FOR SUPPORT SYSTEM RELIABILITY (UNDER REVIEN)
QUALTTY ASSURANCE - DESTGN/CONSTRUCTTON

fra A!‘.‘..:;MV D AL ST

» oty ove




PRESENTATION OUTLINE
TASK _GROUP_ON OTHER DYNAMIC LOADS AND LOAD COMBINATIONS

0 ISSUES TREATED

0 PERSONNEL INVOLVED

0 RECOMMENDED REGULATORY CHANGES

0 RECOMMENDATIONS FOR RESEARCH

S -



ISSUES TREATED

0 EVENT COMBINATIONS

POTENTIAL SIMULTANEOUS OCCURRENCE OF EARTHQUAKES WITH PIPE
RUPTURES AND OTHER DYNAMIC LOADS SUCH AS WATER HAMMER,
SAFETY RELIEF VALVE DISCHARGE, TURBINE TRIP AND VIBRATORY
LIADS,

RESPONSE COMBINATIONS

METHODS FOR EVALUATING THE PERFORMANCE OF MULTIPLY SUPPORTED
PIPING WITH INDEPENDENT INPUTS,

0 STRESS LIMITS AND DYNAMIC ALLOWABLES

INELASTIC ALLOWABLES AND STRAIN RATE EFFECTS,

0 WATER HAMMER LOADING

CODE AND DESIGN SPECIFICATIONS FOR WATER HAMMER,

0 PIPING VIBRATION LOADS

EVALUATION PROCEDURES FOR ESTIMATING OTHER THAN SEISMIC
VIBRATORY LOADS,




PERSONNEL INVOLVED

NRC STAFF _IN TASK GROUP

GOUTAM BAGCHI, NRR
JOHN FAIR, IE
MARK HARTZMAN, NRR
JOHN O‘BRIEN, RES
AL SERKIZ, NRR

o000 09

CONSULTANTS

BOB GUENZLER, INEL

BOB KENNEDY, SMA

EVERETT RODABAUGH, E. C. RODABAUGH ASSOC.
AL SERKIZ, NRC

JOHN STEVENSON, J. D, STEVENSON & ASSOC,

00000

INDUSTRY COORDINATORS

0 SID BERNSEN, BECHTEL
0 DON LANDERS, TELEDYNE



RECOMMENDED REGULATORY CHANGES

\
|
;
1. EVENT COMBINATIONS ‘
0  FOR MECHANICAL DESIGN, DECOUPLE EARTHQUAKE (SSE AND

OBE) AND PRIMARY SYSTEM DOUBLE-ENDED PIPE BREAK FOR

WESTINGHOUSE AND COMBUSTION ENGINEERING (BABCOCK AND }

WILCOX ADDED SUBSEQUENT TO THE PUBLICATION OF

NUREG-1061, VOL. 4) . DECOUPLE EARTHQUAKE (SSE AND

OBE) AMD PIPE BREAK IN ANY OTHER PIPING SYSTEM WHEN

ADEQUATE TECHNICAL EVIDENCE IS PRESENTED, ‘
O  ANTICIPATED DYNAMIC LOADS SUCH AS WATER HAMMER, SAFETY

RELIEF VALVE DISCHARGE, TURBINE TRIPS, AND VIBRATORY

LOADS SHOULD BE COMBINED WITH EARTHQUAKES (SSE AND

OBE).

2.  RESPONSE COMBINATIONS

0 THE INDEPENDENT SUPPORT MOTION RESPONSE SPECTRUM METHOD
SHOULD BE ALLOWED AS AN OPTION TO THE PRESENT UNIFORM
SUPPORT MOTION PROCEDURES., THE METHOD ADOPTED BY THE



RECOMMENLED REGULATORY CHANGES (CONTINUED)

STAFF ALLOWS SRSS COMBINATIONS BETWEEN DYNAMIC AND
PSEUDOSTATIC COMPONENTS OF RESPONSE, WHICH RELAXES THE
PRESENT RECUIREMENTS OF ABSOLUTE SUMMATION. MOREOVER, A
LESS CONSERVATIVE RULE IS USED FOR COMPUTING THE
PSEUDOSTATIC RESPONSES., ALSO, A NEW RULE FOR COMBINING HIGH
FREQUENCY MODES IS INTRODUCED WHICH REFLECTS GREATER
REALISM,

3.  STRESS LIMITS AND DYNAMIC ALLOWABLES

0

A MAJOR SHIFT TO INELASTIC ANALYSIS CF PIPING SYSTEMS
USING STRAIN LIMITS FOR PIPING ANALYSIS IS NOT
JUSTIFIED AT THIS TIME., NO CHANGE IS RECOMMENDED IN
THE PRESENT SRP PROCEDURE, WHICH ALLOWS INELASTIC
PIPING ANALYSIS ON A CASE-BY-CASE BASIS,

THE SRP SHOULD ALLOW INCREASES iN DESIGN YIELD STRENGTH
GREATER THAN 10 PERCENT DUE TO STRAIN RATE EFFECTS FOR

PIPE WHIP RESTRAINT DESIGN WHEN SUPPORTED BY TECHNICAL

EVIDENCE. '



RECOMMENDED REGULATORY CHANGES (CONTINUED)

4,  WATER HAMMER LOADING

0

EFFORTS TO REDUCE OR MINIMIZE THE INCIDENCE OF
ACCIDENTAL WATER HAMMER (WITH EMPHASIS ON CPERATOR
TRAINING) SHOULD CONTINUE.

DEVELOPMENT OF DESIGN STANDARDS FOR WATER HAMMER SHOULD
REST WITH THE PLANT OWNER OR APPLICANT AND HIS
DESIGNER, AND NOT WITH THE NRC,

WHILE STANDARD CHECKLISTS COULD BE USEFUL, THE WIDE
VARIETY OF PLANT DESIGNS AND OPERATIONS WORKS AGAINST
DEVELOPMENT OF SUCH CHECKLISTS AND THE NRC SHOULD NOT
BE CALLED UPON TO DEVELOP CHECKLISTS AT THIS TIME.

5. PIPING VIBRATION LOADS

| 0

FOR VIBRATORY LOADS OTHER THAN SEISMIC AND WITH
SIGNIFICANT LOADING IN THE FREQUENCY RANGE FROM 33 TO
100 HERTZ, IT IS ACCEPTABLE TO PERFORM NONLINEAR
ANALYSIS TO ACCOUNT FOR GAPS BETWEEN PIPES AND PIPE
SUPPORTS,



0

RECOMMENDED REGULATORY CHANGES_(CONTINUED)

THE SRP SHOULD ALLOW AND ACCEPT THE CONDUCT OF
VIBRATION TEST PROGRAMS IN ACCORDANCE WITH AMSI/ASME
OM3, "PEQUIREMENTS FCR PREOPERATICNAL AND INITIAL
START-UP VIBRATION TESTING OF NUCLEAR POWER PLANT
PIPING SYSTEMS.”

EXPLICIT REFERENCE TO VIBRATIONAL LOADS FROM
RECIPROCATING AND ROTATING EQUIPMENT SHOULD BE MADE IN
THE SRP,

THE SRP SHOULD INDICATE THAT IT IS ACCEPTABLE TO
PERFORM THE EVALUATION OF VIBRATORY LOADS TRANSMITTED
BY SUPPORTING STRUCTURE TO PIPING BY ANALYSIS, TESTING,
OR A COMBINATION OF ANALYSIS AND TESTING.



RECOMMENDATIONS FOR RESEARCH
(NOT SORTED BY ISSUES)

COMPLETE WORK ON BABCOCK AND WILCOX (COMPLETED SINCE
PUBLICATION OF NUREG-1061, VOL. 4) AND GENERAL ELECTRIC
REACTOR COOLANT SYSTEMS TO LEARN IF IT IS POSSIBLE TO
DECOUPLE EARTHQUAKE (SSE AND OBE) AND RCL PIPE RUPTURES FOR
THESE VENDORS,

UNDERTAKE TESTS OF FLAWED (DEGRADED) DUCTILE PIPING
SUBJECTED TO SIMULATED SEISMIC AND OTHER DYNAMIC LOADS, SUCH
AS WATER HAMMER AND FLOW INDUCED LOADS, IN ORDER TO ESTIMATE
DESIGN MARGINS,

ADDITIONAL ANALYTICAL STUDIES SHOULD BE PERFORMED TO:

1.  CLARIFY THE IMPACT OF PHASE CORRELATIONS BETWEEN
SUPPORT GROUPS ON THE RECOMMENDATIONS FOR THE
INDEPENDENT SUPPORT MOTION METHOD,

2. EVALUATE METHODS FOR CALCULATING THE EFFECT OF CLOSELY
SPACED MODES, AND



RECOMMENDATIONS FOR RESEARCH ‘CONTINUED)
(NOT SORTED BY ISSUES)

3.  ESTABLISH THE TRANSITION FREQUENCY BETWEEN HIGH AND LOW
FRECUENCY WHEN IMPLEMENTING THE ALGEBRAIC SUMMATION
RULE FOR HIGH-FREQUENCY MODAL COMBINATIONS,

IT SHOULD BE DETERMINED WHETHER THE RECENTLY APPROVED PVRC
PIPE DAMPING VALUES FOR SEISMIC LOADS CAN BE EXTENDED TO
HIGHER FREQUEKCY (33 TO 100 HERTZ) VIRRATORY LOADS.
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VOLUME 5 SUMMARY - PIPING REVIEW COMMITTEE CONCLUSIONS AND
RECOMMENDATIONS

o PRC REVIEWED TASK GROUP REPORTS

o REVIEWED COMMENTS RECEIVED ON TASK GROUP REPORTS FROM NPC
MAJOR OFFICES

o SUMMARIZED MAJOR ISSUES

o PREPARED SET OF RECCMMENDATIONS FOR REVISING NRC
REQUIREMENTS - CATEGORIZED BY PRIORITY AND RANK

o PREPARED SET OF RECOMMENDATIONS FOR RESEARCH CATEGORIZED
BY PRIORITY AND RANK

CONCLUDED

o SUGGESTED CHANGES SUBSTANTIAL

0 SHOULD HAVE POSITIVE EFFECT ON LICENSING PROCESS, SAFETY,
AND RELIABILITY

o MAY REQUIRE CHANGES TO RULES, REG GUIDES, AND STANDARD
REVIEW PLANS

o MAJOR CHANGE IN ASME CODES



SUMMARY OF RECOMMENDATIONS

Category & - Documents
Rank Order Recommendation “Requiring Change
A-1 Use leak before break (mz rather than the 10 CFR Part 50
(vol.3) DEGB so that termina) and ntersediate-breaks &pcndix A,
would be eliminated when certain acceptance -4, -30,
criteria are met. It would lead to exclusion =31, =32)
of dynamic effects such as pipe whip, jet SRP 3.6.2
impingement, and subcompartment pressuriza- R.G. 1.46
tion. The u{or impact would be on Genera)
Desi?n Criterion 4 = Environmenta) and
Missile Design Bases.  The ve quirement to g:stu-
Tate arbitrary intermediate breaks should
eliminated.
A-2 Modify seismic damping values Currently used R.G. 1.61
(Vol.2) in seismic design. The s sted values have SRP 3.9.2
been incorporated into =111 and accepted
by NRR on a case-by-case basis. This modifi-
cation could lead changes in support
dosiYn and spacing and consideration of
nozzle loads as well as reducing the number
of snubbers.
A-3 Decouple OBE from SSE. 10 CFR Part 100
(Vol.2) (Appendix A)
A-4 Replace 31655 or 30455 in BWR recirculation 10 CFR Part 50
(Vol.1) piping with alloys resistant to IGSCC to ndix A,
eliminate this nodoﬁf'zipc cracking. =30 sgossibly))
Possible types are 316 » 304NG, 347NG. NUREG-0313
R.G. 1.4
A-5 Decouple seismic and LOCA events when SRP 3.9.3
* (Vol.4) Justified,
A-6 Modify leak-detection requirements. This NUREG-0313
(Vols.1,3)  issue impacts BWR-1GSCC as well as Recom~ Tech. Specs.

sendation A-1. R.G. 1.45
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SUMMARY OF RECOMMENDATIONS FOR RESEARCH

£a i
hmz"

Qecosmendation

A-1
(Vols.1,3)

A-2
(vol.1)

A-3
(Vols.2,3)

A-4
(Vol.4)

A-5
(Vol.3)

The full-scale pipe fracture experiments of the NRC Degraded
Piping Program should be completed. Of primary interest §s the
development and/or validation of fracture mechanics analysis
techniques for ductile piping. Experimental variables should
include flaw geometries, materia) toughness, axfal-to-bending
load ratios, and static/dynamic Yoads.

Development of advanced techniques and procedures for crack
detection and depth sizing should continue for incorporation
fnto Code requiresents. Included should be analysis of the
human factor, equipment qualification and certification, and
inspection techniques for detecting and dimensfoning flaws
in pipes repaired by the weld overlay process.

Test programs (e.g., EPRI's piping capacity tests) for verify-
fng seisaic design margins and fdentifying failure modes for
typical piping systems should be supported. Test results
should be evaluated and recommendations provided for criteria
changes (e.g. Qchuiﬂution of seisaic inertial stresses
as "secondary™), as appropriate. Both cracked and uncracked
piping systems should be tested. ’"

Work under way at the Lawrence Livermore National Laboratory
on Babcock and Wilcox and General Electric reactor coolant
loop piping should be completed to Tearn whether earthquake in
combinatfon with reactor coolant loop double-ended guillotine
break may be excluded for these designs.

Work should be performed to determine the reliability of
sethods to predict leak rate and validate the reliability of
leak-detection systeas.




