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DISCLAIMER

This is an unofficial transcript of a meeting of the United States
Nuclear Regulatory Commission held on_ Thursday, 28 June 1979 in the

-

Commissions's offices at 1717 H Strees, N. W., Washington, D. C. IR

meeting was open =0 public attendance and cbservation. J“.is transcrip
has not been reviewed, corrected, or edited, and it may contain
inaccuracies.
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The transcript is intended solely for general informaticnal
surpeses. As provided by 10 CFR 9.103, it is not part of the formal
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or informal record of decision of the matters discussed. Expressicns
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of opinien in this transcript do not necessarily reflect £inal

determinations or beliefs. Neo pleading or cther paper may be Iiled
with the Commission ia any proceeding as the result of or addressed
to any statement or argument contained hereir, except as th
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Commission Mmay autiorize.
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

PUBLIC MEETING
BRIEFING ON SEISMIC DESIGN CAPABILITY OF OPERATING

REACTORS AND RESPONSES TO OIE BULLETIN ON SEISMIC ANALYSIS

Roem 1130
1717 H Street, N. W.
Washingten, D. C.
Thursday, 28 June 1979
The Commission met, pursuant to notice, at 9:45 a.m.
BEFORE:
DR. JOSEPH M. HENDRIE, Chairman

VICTOR GILINSKY, Coi-idgssioner

ALSQO PRESENT:

Messrs. Gossick, Case, Rathbun, Russell, Eisenhut, and
Rothschild.
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PROCEEDINGS
(9:45 a.m.)

CHAIRMAN HENDRIE: Let's go ahead.

I find that cur collezcues are ill this morning. I
am not sure whether I have infected them with my late illnesses
or whether scme member cf the staff has assaulted them with
his or her diseases. But we hope they will be back with us
socon. At any rate, they won't make it this moraing.

We have this morning a briefing on seismic design
capability of operating reactocrs and responses to OIE bulletin
on seismic analysis, which may spr<ad and talk about a number
of associated matters.

Lee, go ahead.

MR, GOSSICK: All right, Mr. Chairman.

Darrell Eisenhut will gc ahead with the briefing.

MR. EISENEUT: Thank you.

what we would like to do tcday is summarize all cf
the different seismic aspects that are going con and give ycu
a status report, where we are and where we are going in the

future.

it

If I could have the first slicde.
(Slide.)

3 : tn 4 3 %Y sy %4 4 4 : 11 A8
This is a graphic illustraticn to summarize all of

O

the different aspects that are under way that we are going ¢

be talking about. What we would like %o do, the six items at
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the top will be summarizing what we have talked to ycu about

in the past. 79-02, 79-04, we talked about before. These are

two of the I&E bulletins that went ocut. We will briefly sum-

marize what *hey are. We will give you a summary cf the status
on 79-07, the algebraic summation, a 2ulletin that resulted
also -- that resulted in the five-plant shutdown.

You will recall that after we met and discussed
Maine Yankee and return toc pocwer, there was an cpen issue
hanging where we said we would be continuiag to lcok at Maine
Yankee to decide if any future acticn was necessary. We added

the SEP to this list because the SEP represents ll of the oldest

plants in the U.S., and in fact there is a seis ic review that

has been under way on those plants now for abcut a year. There

is some feedback coming out of those plants that we are trying

to factor into our overall, what I call game plan.

And you will also recall we had recently a UCS

etition ¢1 seismic reanalysis that has been sent in. This
<

is about a .onth old now.

Related activities we will alsc be talking about are

two research programs, really, cne with NRR that has Seen

to Research for managing. These are basically short-term and

long-term seismic ccnservatism programs.

]

Task Action Plan A~40 was a short-term

meant to addres. certain selectad issues.

program that Cperating Reactor Group started tweo or three years
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that is being wrapped up. It selected specific issues on
seismic conservatisms.

MR, CASE: It is one of the unresolved safety issues.

MR. EISENH'T: Yes, it is one of the unresolved
safety issues.

The SSMRP is the seismic safety margin review program.
That is Research's answer toc a regquest that NRR sent to Research
for a broad variety of seismic aspects. It is a program being
administered and run cut of Research. t is a multi-year
program, multi-million dollar program.

Then we will generally discuss the seismic game plan,
which is sort of conceptual at this point, and different
aspects under that program, in summary.

Bill Russell, who has been sort of the chief project
manager of all of the day-toc-day work on the five plant shut-
downs, will be summarizing the tcp six items in this chart.
Larry Snac, whc is on detail to us from Research to help us ocut
on the cverall seismic aspects, a wide wvariety cf asgects, will
summarize the seismic game plan and where we are going from
there.

So, with that, Bill?

MR, RUSSELL: May I have the seccnd slide, please?

MR. RUSSELL: Back in March, March Sth, we issued

ISE Bulletin 79-02. The specific issue we were concerned with

. ) r
A
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was the installation of concrete anchor belts. We reguested
they address flexikility concerns, because we found scme ¢f the
3| initial assumptions were related toc rigid baseplates and were
in fact flexibla. We requested they do a testing program and
§!| verify that the plan had considered seismic locads. The

63 responses are due on July 6th.

7 We do have some pr:liminary results, however. We

g8!| are finding scme plants that have extensive installaticn

9| defects. Scme plants have very few prcblems, and scme of the
10‘ problems are such as missing bolts on sleeves, mcre mincr

lli problems, misalignment of the anchor bolts, where they are not
12| perpendicular to the baseplate.

13 COMMISSIONER GILINSKY: Would you identify anchor
!4: belts? Anchor bolts used where?

18 | MR. RUSSELL: On the baseplate piping support, to

16| £asten the baseplate to the concrete wall or flcor. It is

17l usually a 4rill hole into the concrete, and they put an

18 || expansion type anchor belt intc it to fasten the baseplate

19| in place.

20 COMMISSIONER GILINSKY: You would £ind these
|
21 | throughout the plant?
|
22 MR. RUSSELL: Yes, sir.
23 | MR, EISENEUT: If yvou lock at the cverall picture,

24| if you have a piece of pipe running through a plant, there
Ace-Fadersl [eportersy. ne.
25| are two or three things that are guite important from the
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1| seismic standpoint. One is you put the support in the right
2| place, so that it doesn't vibrate at the wrong fregquencies.
3| Another cne is that the support is the right size. And the
third is that the support is in fact anchored properly.

This is addressing the anchor feature. And a lot
6: of other cnes -- for example, the next one is the weight of
7| different ccmponents in the system, sco that you can see hcw
8| the piping will wiggle, so to speak, under an earthguake
9| condition.
10 MR. RUSSELL: We have alsc had some plants report,
1" in looking to find the anchor bolts during testing, that tae
12| entire seismic support was missing. We will be addressing

13| that in the as-built problems later on.

4 The third slide, please.
15 (Slicde.)
16 | The second issue which Darrell has brie¢“ly touched

/ en is associated with the weight ¢f the components and piping.

i The specific issue was the velan swing check valves. The

19| original cnes are 4-inch, 6-inch, 8-inch and l0-inch wvalves.

20 | We want them to identify the systems that were affected and

it

i1 | reanalyze with ccrrect weights, to ccrrect any necessary
2| modifications, %o actually install them.

Respconses were due May lst, and we have had 63
facilities respond. S5 of them have not yet responded, have

-

:5] seen shut down.
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Of those 65 responses, 48 actually used the velcn
swing check valves, with the mcdifications that were required,
that were relatively minor. One hanger was overstressed and
there were some miscellaneous hanger adijustments. This is
consistent with the earlier briefing that we jave the Commissioﬁ
when we did a worst-case evaluation of a 6-inch swing check
valve and showed that the piping would not be significantly
overstressed.

COMMISSIONER GILINSKXY: Have you considered the
valve weight into the analysis?

MR. RUSSELL: The correct weight of the compcnent
as it is used in the piping analysis.

COMMISSIONER GILINSKY: Ané the weight 1s what?

MR. RUSSELL: The weight of the valve which is in
line ==

COMMISSIONER GILINSKY: A standard valve, cr de they
vary in size?

MR. RUSSELL: They vary in size from three ‘nches
to ten inches.

COMMISSIONER GILINSKY: Why weren't the right weights

MR. RUSSELL: It appeared to be related to a CA
preblem. The weights that were on the drawings in some cases
were estimates of weights prior toc actual fabrication <of the

valves.
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MR. EISENEUT: There is ancther aspect that can
enter into here. If the utilities, for example, needs a line
and he needs - valve that can withstand a certain pressure, and
he puts it on his drawing that, I am going to == I need a valve
that can withstand 500 psi =-- so he initially on the seismic
design may estimate the weight of that valve. When he orders
that valve from the manufacturer, the manufacturer may say,

I have a 3-inch valve that can withstand 1,000 psi. I can give
you that right away.

And he may take delivery on the wvalve and put it in
the system. That is over-desing. There is certainly scme of
that, where they get an off-the-shelf component that is a
larger valve than they thcought about in the first place.

The seccnd thing is there is certainly some variaticn
on weights of valves, because of minimums -- I mean, scme
variation ¢n how the valves are manufactured.

CHAIRMAN HENCRIZ Generally in thcse wvalve body
forgings, vou are generally lcokin or minimum wall.

MR. EISENHUT: That is exactly right. That was ny

CHAIRMAN HENDRIE: And as a manufacturer takes his
error a little bit cn the heavy side to make sure he dcesn't
go under minimum wall and come up against ccde or spec limits,
and if he calculated the weight on a nominal wall basis, his

actual weight may come out a little lower.
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MR. EISENEUT: The third aspect is related. The
requirements have changed over the years as to what is the
minimum wall.

MR. SHAQ: Usually, when pecple get valves stronger

‘o

than design, the designer thought they weoculd do the job, but
they forgot to lock back at the piping, the effect on the
piping.

CHAIRMAN HENDRIE: they thought they were doing a
good thing.

MR. SHAO: But it would affect the piping on it.

COMMISSIONER GILINSXKY: There was a check lacking

£fter the valve was procured.

MR. SBAO: Right.

MR. RUSSELL: We also found that the valve that was
provided by Velan, the weight of the valve is not within the
scope of their QA prcogram at that time, so that there was nct
a check back, such as the valve that was provided, that vyou
had geccd records of what the actual valve weight was. So
even if the licensee had attempted to use the correct weight,
he might have had wrong weight provided by the valve manulac-
turer.

It is a combination of things, ané what we are fiading
out is that valve weights which were used were not representa-
tive cf what was in the field.

Next slide, please.
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(Slide.)

I am jumping in time a little bit. We are iiscussing

I&E Bulletin 79-07, which is the algebraic summaticn problem.
Initially when we issued the shcw-cause orders to the five
plants, we were under the belief that the only plants which
were affected with that code were the original five. We found
cut that Westinghouse had also used a code which used algebraic
summation.

About mid-April we issued a bulletin to identify all
of the plants that may have used algebraic summation. The
results of that were that we identified 25 overating plants
which have used algebraic summation.
the ccdes invelved and

I have identified scme of

some of the firms involved in developing thcse codes: Sliock 2,

Stone & Webster, Adlpipe, Arthur D. Little, Westdyn with

Westinghcuse, Daps, which is a General Electric code, and

Pipdyn 2, developed by the Franklin Institute.

Cf the 25, we completed preliminary

There are three that are still ongoing. I will cover that a
little bit later.

COMMISSICNER GILINSKY: D¢ they all do this inde-
pencently or was there scme -- were they all cuided by scme

cther document that would cause them

-
0 ==

CHAIRMAN HENDRIZ: Some mystericus lemming-like fcrce

that unconscicusly drew them all =--
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COMMISSIONER GILINSKY: I can't find any justificaticn
for using this kind of a summation technigque. I haven't heard
any such justification presented. £ind it odd that so many
different organizat.ons with a great deal of expertisc would
all make this errcr.

Is there scme standards committee or do they all
get together? Do they check the codes against each other?

MR. SHAO: Mainly it was at that time the dynamic
analysis was a very new state of the art. People really didn't
know what to do on the different subjects. About 15 years ago,
there was no dynamic analysis. It is a new art, and pecple
tried to use trial methods.

And cne methocd was using algebraic summation and the
other was absolute sum. In general, algebraic summaticn will
get more results than the absclute, but mainly because of th
infancy of the science.

COMMISSIONER GILINSKY: But once ycu use the phase
relationships, I don't see how you can pcessibly use algebraic

summation.
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MR. SriAQt At that time, NRC didn’t have a positien.

COMMISS [ONER GILINSKY: I understand tnat.

MR. SrHAOs [In “72, we hed an aosolute sum. But
before /72, there was no gosition.

MR. RUSSELL: WNith respect to the early gart of the
questicn as to any ralationsnip between theses, the Westdyn
code is really evolved from Acloice. And Westinghouse diag,
in fact, contract with Arthur D. Little, and initially used
Aclpice and then mace some devaelooments to that and renamed
it destdyn.

SO0 that accounts somewhat for it.

To the best of my knowladge, the Shock 2 Laps and
Pipcdyn 2 ware all davelcocped incependently.

MR. SHAO. There is another possibility. And then

IC years from now, maybe whnat we are doing now is wrong,

(Laugnter.)

g

CUOMMISSIONER GCILINSKY: But one may come %o a

different agoroach. 3ut that would be petter for one either

(8]
"

1!

-

=
=

one way or another. ©5Sut the algebraic maticn seems to be

u

dead wrong.
MR. SHAOt But 10 years from now, people will know

MR. E[SENHUT:t Thers nad to e scme

(&}
"
1
=
'

w

COMMISSIONER GILINSKY: Tners must nave baan cne
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MR. EITENHUT: C(ne summer student anc geople have
discussions, the cechnical people. Ana [ am sure in this
fiald tners were cartainly ciscussions of the approach being
usec. Ancg certainly. there is scme crecss-fertilization, so
%o speak.

MR. RUSSELL: May I nave the next viewgraph, please?

(Slice.)

[ tnought [ would take the opportunity to also fola
in where we stand on the remaining four pglants snutcown basea
on the show=cause orcar.

Surry unic I, the staff will be meeting with the

el

licensee ¢cn the 12th of July to raview the resu.ts of pipe
strass analysses.

Ne diu reviaw scme in Boston last Thursday and
Friday, and we fcund that || of 42 problems which were being
done by Stone & Webster in Bosten did require harcdware fixss
Lo correct 2ipe overstress prcoctlems.

(0f those !l, we reviewed ¥ in getail ana cetermined
that 7 of the ¥ were related to 2s-built proclems. Ne can only

attrisute one t

(&
o

he nethed of the coce that was usec, as
far as the algebraic summation.
The support analysis is still continuing and they

gxpect to complete the analysis in supeorts insize thne

- - . - T " 3 - - . — 3 - -

containment in August. Anc [ would expect resumstion of
-y b T 4 N o -

oparasiicon probadly (n early September.
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¢S ! We still don’t have any status on Surry 2. They
P3 are in their steam generator replacement cuttage, and we have
3 no schecule vet.
4 Eeaver Valley nhas completed all but three pipe
5 stress analysis proolsms and about 30 supperts. They have a
é proposal for interim cperation which has been submitted to
7 the starff, wnicn we have under review now.
8 They are making modifications to the plant at this
v tine ang expect to have those completec about the 6th of
10 July.
11 They do have guesticns and we are in the gquestion
12 and answer 2hase on that revisw, and [ would exgect that not
I3 vefore mic=July.
14 Fitzpatrick licensee estimatas that they will
\ 15 suomit their proposal for interim operation to the staff on
16 July 2nc, at which time we will start that review. Their
17 groposal for interim cperation includes coampletion of all
18 pige stress analyses and all suzpeorts in inaccessicle areas.
|y faine Yankee was apgroved for start=up on the 24th of May.
20 CHAIRMAN HAENORIZ: L2t’s see, AT cotn 3eave- Vallay
2l ancd "Fitz,"™ there are grocosals ceing consicerad, 2ither
22 submisted anc considered c¢r consicered for submission. That
23 would say that we have got this much analyzed 2nd Uixed, and
24 this much snalyzed. And there are cartain things we still

il

have TC <o. But we think a case can e mace that ggzerations

o
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for some intarim period until those fixes are complete is
acceptacle,

MR. RUSSELLt Yas, sir. That is a very goog
characterization for 3eaver valley.

Fitzsatrick will not have completed abcut half of
the sucport analysis associated with accessicle areas. So we
wouldn’t know what the extent of modification would oe.

CHAIRMAN HAENDRIEs The “Fitz" situation nhas a
third categery. This stuff we haven’t analyzecd yet and that
you will want to consider what all of that means.

MRE. CASE:t We might make some pro jections about
¥hat you might find.

CHAIR{AN HENORIE®: Anag have a good basis, reascnaply
good basis for :hinking, for projecting the kind of situation
nere might Se.

Nov is there a comparacle situaticn on Surry 1?2

#3. 2ISENHJUT: Let me comment on that one.

e had been working on Surry | following that

general kinc of approach because cut of the 4% proolems tha

hac been 2nalyzec, so far we have only seen cne that raguireg
a fix a5 a rasuit of algecraic summation.

Anc as you Know, w2 had been pgro jecting start=up
3gain in scm2 interina mode similar te the Beaver Valley,
Fitzpatrick situations early in July. Vary recently,

earlier within che last week, Venco has informed us that these
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gsh | other proclems will, in fact, procaoly delay their operation
P for some tine. And they are proposing a resumption of
3 operations later this summer.
4 They also asked for a meeting on July the I12th to
5 discuss the situation,
é CHAIRAAN HENORIEs [ see.
7 MR, EISENHUT: So we don’t really know at this point
8 exactly whe: » it is. The significant aspect there, we will
¥ be discussing a little bit later in Larry Shaw’s part, where
1Q we talk apout the as-ouilt situation.

1 MR. RUSSELL: Yay [ have the next slide, nlease?

12 (Slide,)
13 [ have a summary slide that identifies the
, 14 specific plants wnich usea algebraic summation. The computer
l 15 ccde which was used and scme remarks %o indicate wnetner it
16 was used extansively. Anc by that [ mean essentially all ci
17 the safety-related systems in the unit., Or whether it was
18 linicec.
I For instance, cne or two lines analyzec witn &th
ple) code. The X incicates tncse zlants wnich we have rasclved
2l en an interim casis, at least.,
22 [ woula like % point out Srunswick units | and 2
23 and Incian Point unit 3. Those we have resclved to the
24 extent we concluced it was agcegtanle 0 continue Lperation

s while remain’ng analysis was complete. And that was pased on
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gsn | an evaluation of the methodeclcgies that were used anc how
) the computer code was using analysis and conserv- tisms which
3 the licensee could show {n the methods they used.
4 Ne were also able to see the results of the earlier
- analysis projected to what the stresses woculd be after
8 re-analysis to give us adciticnal confidence.
7 Ne have issuac sarfety evaluations on both ¢f those
8 that identify what those conservatisms were., The remaining
¥ units, the re-analysis has been compleated. Staff has reviewed
10 them. Anc for those are indicated as resolved. I[n Point
11 Beach | anc 2, we have not hac the manpower to put the
12 detailed review into it.
| The licensees nas completed .ne review anc its
; 14 associated system which are of lesser safety significance.
| 15 [t is lower oan our priority !ist,
o CHAIRMAN HENDRIEs Just racwaste ceooling lines?
17 MR. RUSSELL: Cocling lin.s associated with racwaste
13 modification. Salem is shutdown, Salem i, and we are actively
1y pursuing tha. tecause it is extensive., We hope that we will
20 aave that resclved.
2l Cooger —
22 CHAIRMAN HENDRIE® Point Beich (s cgerating?
23 MR. RUSSELL?* Yes, sir. Very limiteg use, and it is
J4 No. 2 system associated with safe shutdewn or accident
25 mitigation. Anc {t can be isclat 4.
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CHAIRMAN HENJRIE® Tell me again. Brunswick andg
[P=3 are up sr cown?

MR. RUSSELLs They are operating.

MR. CASEt Based con staff review,

CHAIRMAN HENURIE® You ‘ust saig that and [ was
drifting some place else. (kay, onward.

MR, RUSSELL: [ would like the next slide, please,

(Slide.)

COMMISSIONER GCILINSKY: You would require i{n the
case of Salam | thnat these problems ce resolved sefore
resumption of ogeration?

MR. RUSSELL® At least tc the extent tnhe staff is
satisfiea that the operation during the remaining re~2analysis
was acceptable similar to what we hava done.

MR. EISENHUT® Our philosophy is simples e have
put together tnis matrix and {t had all of the ozerating
piants. And we 2ckeg off whether they we:e oQperating or
not. Angd if a plant was coming cdown or was down, we required
a justification and an understanding sufficient tThat we were
conficent that the plant was safe pefore restart-usc.

Plants like Srunswick | and 2 and the Pilgrim, the
piants themselves voluntarily shut down while we were
undergoing this cebate discussion to resolve {t o the zoint
were we all nad confidence that the plant was safe T2 raturn

to pawer.
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gsh | So there was a period of time when the Brunswicks,
P the rilgrims, and [ think some other plants actuall;
3 voluntarily shut cown while we were naving the discussion.
4 MR. CASEt And made some modifications, too.
3 “Re EISEMHUT: Yes, There are some =— even though as
<) you see on this slide, there is & smcond group of plants,
7 [F=3 and EZrunswick, that have the use of the a’'nebraic
-] summaction that was extensive throughout tne plant, Un toth
¥ Broag variety of systams, there (s some significant
10 difference between that set of plants and the previcus set of

11 plants that makas them gquite different from the five glants

e that are snut down in the way that they use the algetraic
13 summation first, and in the way their seismic 2naiysis was
|4 orizginally done.

i

There are some major differences.
16 COMMISSIONER GILINSKY: What [ am getting at ist Are

17 we using & consistent standars ror all of the plants?

o

MR. SISENHUT: [ think we are,

1Y CHAIRMAN HENDRIE® That was a long way to say yes.
20 MR. EISENHUT: That was a long way to say ves %0 3
2| gquesticon that [ didn’t gquite understand.

22 MR. CASE® [t i{s fair tc say that {t is a cons.stant
23 technical stancarcs. dow in the five, the orcers were issued
24 in zlants that were shut cown. WNe nave rsached an

s ccommeaation of what would ce cdone before tney started up
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without neea for an order. Technically, they wers ==

MR, ZISENHUTS [ might ada to enforce that -— to
reinforce that, {f we were sitting n°re today acnd on & plant
that could not give us the justification, sucnh as Pilgrim
and Brunswick | and 2 did not start up, and in fact, their
operation was delayec until we dig nave the issue resolved.

The other plants that ars shut down under an order
nave peen unadtie to ra2sclve {t even as of this time.

I shink that there is even togay, in retrospect,
8 consistent approacn teing used - for including the 5
shutgown plants.,
MR. RUSSELLs Next slice, please.

(Slide.)

AT the CTime that we brisfec you on Maine Yankae
was the second daine Yankee briefing. [t was jdentified that
there was a significant difference cetween the original
Spectra, which was the basis for the cdesign, which was the
Housner Sgecctira anchorad at .!G, and what we would exgecst {f
Ne were to review that site tocav.

#e sstimateq that {t would =e precatly a regulatery

guice [.5C spectira anchored oetween |,30 ana 1.25. NWe

looked at tnis issue for, [ guess it was acgroximataly 2 to 3

weels arter that gceriocd of time anc developed the ovaral

seismic conservatism ang grovided that resgcnse to the

commissicone.
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330 I And the staff’s pasis for whnere we thougnht {t was
2 accsptaple for them o operate =—
3 We g0 have some cngoing stat glans on which Larry
4 will be discussing.
- MR. SHAQOS [ would like to say something abocut
o 4“a@8ine Yankee here,
7 [ wasn’t involved in the previous meetings. But in
3 tne past, wnen we used Housner Spectra, whicn nas a lower
¥ curve than the | .80 spectra, the Housner Spectra always
10 coupleg with lower damping values.

11 CHAIRMAN SENHDRIE®* Much lower.

12 MR, SHAO® Much, much lower like the piping is .5

13 serzent for (OEE and maybe | percent for SSE, 1,80 is always
( 4 Coupled with !1.61, which is the damping value for 1.61. The

15 damping valus for piping is 2 percent, 3 pgercent for OPE and

16 SEZ. When you couple 1.50 and 1.6! and Housner Spectra with

17 the olc == the final answer comes out almost the same, 1he

g-! change is very small.

| v But the G loac is a different storv.

20 CHAIRMAN HZNUORIZ: Tell me again where you are going.

21 MR. RUSSELL: Yext slide, please,

22 CHAIRMAN HENDRIE: [ thougnt {t was secttled, or are

23 you still poking around here?

24 (Slide.)

25 MR, EISENAUT: On Maine Yankee?
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gsin I CHAIRMAN HENDRIZ® The Maine Yankee seismic design

casis.

woN

MR. cISENHUTS On Maine Yankee’s, we said that we

- would look at it anc consider wnether we needed to, anc if

5 s0, what kind of additional review neeced to be done on Maine
é fankee,

7 e felt that we neeced to look at and make that

3 gecision in the cverall scheme of tnings, which is basically

v why we are trying to put all of these things together,

10 actually why we asked Larry to come over originally. Since

I then, he has picked up a few extra cduties to hels put together
12 this overall pgackage.

13 CHAIRMAN HENDRIE: [t is time that he want back to

| 4 work on the starfr.

13 (Laughter.)

16 MR. EISENHUT: My sentiments rfectly.

17 N¥hat we are trying to co is toc make that decision on
18 daine Yankee as tc the sccpe of what (s neeced. Acgain, in

Iy sort of a consistent manner both in the seismic inputs anc

20 from the structural rasgonse, what nesds to de done,

2l recognizing we have these cther programs uncerway, recocgnizing
22 Ne have the UCS Petition, et cetera.

23 AR RUSSEZLLs I will ciscuss the systeamati

2= evaluation program seismic reviews, Firss, [ would like to

25 give you a little bit of the status of where we stanc now.
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ne have two »lants which do not have a specific
seismic gdesign casis. The older plants., We have two glants
wnich were deasigned to uniform builaing coges.

CHAIRMAN HENORIE: [ guess it woulcn’t vioclate
anyoody’s arivate overriding privacy considerations if [ Knew
shich two were in the first category and which two were in the
secend?

“R. SHAQ® Yankse Rowe, LaCrosse, first cne. 3ig

Rock and Lresden, the second.
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COMMISSIONER GILINSKY: Would you explain what that

means?

MR. SHAO: Yankee Rowe and Lacrcosse didn't have any

specific seismic design basis. They were not designed for

seismic lcad. Big Rock and Dresden 1 were designed to the uniform

| building code which is essentially static analysis.

CHAIRMAN HEMDRIZ: I did a reactor to the uniform

| building code, and you can save a .ot of money on seismic analy-

sis dcing it that way.

MR. SHAQ: I appreciate the next guesticn would be

(inaudible) .

COMMISSIONER GILINSKY: Where did the uniform building

Socde ccme from?

CBAIRMAN HENDRIZ: In the absence of == there .s in

the uniform building code, and there has been for many yeurs, a

seismic design basis for structures that

£all under =-- that are

built to that code, which is a generally
code by the standards of current nuclear |
and standards.

It is a terribly unsonhisticated and, in

sort of by nuclear standards, unconservative basis.

Nevertheless, it is a whale of a lot bhetter than not

having any guidance at all on == in which case, the structural

designer simply ignores pcssible seismic lcadings. The uniform

building ccde divided the country up into seismic zones and said
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in zone 1 you would use this apprcach, zocne 2, and sc cn. And
the approaches were typically to simply add to the design locads
of the basic structure static forces.

MR. SHAO: They put it at the base of the building and
and put (inaudible) on the structure and most of the buildings are
designed for the unifcrm building ccode.

CHAIRMAN HENDRIE: If you didn't have any guidance
in the nuclear area and you came along and you said, "Well,
what will I use; should I consider earthquakes and it seemed
prudent to do so, and what will I use?" Well, I don't know.

And there is the uniform building code as cone of tn> few docu-
ments around generally recognized and accepted for structural
design guidance, and so it was used for a while. As I say, I
built ocne that way.

COMMISSIONEKR GILINSKY: It is still there?

CEAIRMAN HENDRIE: It hasn't fallen down yet. Do you
want me tc make cne of those speeches, "I haven't had in earth-

gquake in a dog's age on Long Island."

CCMMISSICNER GILINSXY: To what standard were the
first two built? There must have teen scme requirement.

MR. SHAO: There was no requirement.

COMMISSIONER GILINSXY: Nc¢ seismic requirement. 3But

what fixed the strength of the structure?
MR. SHAD: F--en thouch, .ike the first two plants

were not designed for seismic loads, they were designed feor

¢ 1) BT
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other loads. The reason is: Most power plants are better in
seismic loadings than other structures, most are designed for
pressure lcading. The minute ycu design for pressure loading,
you have inherent seismic resistance. Usually, the pressure load-
ing gives yocu circumference stresses which is equal to pi uver
t, and the longitudinal stress is.pi over tts. But earthquake
stresses lead to the longtudinal stresses, so you have some
resistance buecause you design for pressure stresses.

For instance, there are a couple of earthguakes in
Nicaragua a few years ago. It was conventional power plants.
It wasn't designed for any earthquake. It was hit more than .2
g, and the earthquake was a few miles from the plant. The plant
was almost intact -- very little damage. Mainly, the power
piant, by its nature c¢f the design, is designed for pressure
loading and is designed for wind lcading and tornado loading.
When yocu design for other lcadings, you have inherent resistance
to earthguake loading.

CHAIRMAN HENDRIE: In spite of all that, he woi't
buy that condemin.wt in Managua, huh?

(Laughter.)

CEAIRMAN HENDRIE: He aight buy a power plant

o
b4

Managua, though.
MR. EISENHUT: That's right.
CHAIRMAN HENDRIE: Piping systems ccompared %o things

like masonery, building structures, piping systems are really
i TPl
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enormously ductile and tough objects. You can shake them.

COMMISSIONER GILINSKY: We are switching from build-
ings to piping structures.

MR. SHAQ: Buildings are designed for wind lcadings
and tornade locadings. When yocu design for wind and tornade
loadings =-- and some of the build;ngs are designed for pipe
break inside or outside containment, sc the building is also
designed for other locadings.

COMMISSIONER GILINSKY: Throughout here we have been
talking about, really, piping. And the building only gets into
it in that it shakes the pipe.

MR. SHAQO: Right.

COMMISSIONER GILINSKY: What sort of locads will the
piping structures be designed to deal with?

MR. SHAOQ: Piping is designed for pressure lcading.
Piping, the major lcading in piping is the pressure loading in
pipe plate loading, and also earthqguake lcading.

Also, there are thermal +training locadiag, tceo.

COMMISSIONER GILINSXY: It is all static analysis.

MR. SEAO: Righ tnow we do “:..amic analysis.

COMMISSIONER GILINSKY: I am talking about the older
plants.

MR. SEAQ: The c¢clder zlants, the pressure lcading
essentially is a steady lcading. It is less like a Mark I type

of loading, dynamic lcading. 3ut ncrmal pressure lcading is a
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static lcading.

CHAIRMAN HENCRIE: For plants of the vintage of the

Yankee Rowe or for conventional power plant piping for the high-

pressure stuff, would they have thrown in scme allowance for

water hammer, pocssible water hammer effects? Do yocu know whether

that was a practice? A little impact lcading?

MR, SHAQO: They designed for lcwer level. I don't

think they really addressed the water hammer. But the allowable

in the past was very low. The histcry of design, they used

€irst the so-called "section 1" of the ASME code and secticn 8,

and then they switched to section 3 of the ASME code.

IRMAN HENDRIE: These plants antedate Section 3.

MR. SHAC: Mostly secticon 8. The difference between

section 8 and section 3 is: Section 8 only used 62 percent of

the yield, and section 3 uses 75 percent =-- 67 percent.

CHAIRMAN HENDRIE: Anyway, let's see, we sort of

stopped you after two items. You hardly got your =-- this item

develcped. Why don't you go ahead?

MR. RUSSELL: The remaining seven plants were, in

~

general, designed to a G value similar to what we would be dcing

tcday. That dces not imply, however, that the G value wculd

that which we would ccme up with today. The six oldest plants,

the licensees are actually conducting the analytical
With the newer five,

they are being analyzed by the staff and

our consultants.
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The Dresden 2 evaluation is nearing completion.

CHAIRMAN HENDRIE: Dresden 2?

MR, EISENHUT: It is also one cf the SEP plants we
picked =--

CHAIRMAN HENDRIE: Because it has a POL?

MR. EISENHEUT: Yes. Remember, we had, I believe it
was, like the first seven or eight cr socme c¢f the oclder plants,
and then we added on those plants that had POLs.

CHAIRMAN HENDRIE: Yes. There were something like
two or three of those.

MR. EISENHUT: VYes. We added con two or three of them.
We may not have gotten them all. I think there may have -- I
think we got most ¢of them.

MR. RUSSELL: We have been working on the seismic
review of these plants for scme time, 2nd there are scme lessons
which we have learned thus far from reviews.

What we are f£indin

e

s that the structures are gener-
lly adeguate; hcwever, we must addéress the =orsion effects.
Piping is generally adequate if you use a more scphisticated
inelastic methed of piping analysis.

COMMISSICNER GILINSKY: What &o you mean, you "have
to address"?

MR, SHAQ: The tc1r~ion effect, the earthcuake is a
torsicnal mcde. The vertical horizontal, and there is a

torsicnal mode. In the par., scmetimes we neglect this. That

o)
5 !
)
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mcde should be addressed.
MR. CASE: You have to calculate it =--
MR. SHAO: And see whether it withstands torsion. In
some cases, it may be important, so that we have to look at it.

MR. EISENHUT: Most are going to sharpening the

pencil, doing new calculational methods, like the piping is
generally adequate if you go to the more advanced =--

COMMISSIONER GILINSKY: And, of course, (inaudible)

on whether ycu think they will.

MR. EISENHUT: Yes. We have a pretty rroad group of

-= a large team set up.

So far, we have a quite large seismic team set up,

which includes a large number of the consultants in the country.

For example, New Mark is one of the principal people on it.

There must be a half-dczen pecple on thr "t at team that

is working with the SEP.

MR. RUSSELL: Supports general , require a case-by-

case review, whether it is egquipment suppor:, pipe suppor:, ©

0
"

cable tray support. We will £inéd we have to lock = those. Ané

the controlling path of the five plant shutdown, a review of

-
-

the supports the areas where we are having difficulties.

We are also finding that a few types of
batteries and small lines which have motcr-cperated wvalves,
require case-by-case reviews. And the guesticns ¢n operability

and functicnability of equipment requires a closer examinaticn
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because the testing was not done earlier.

Generally, at that time, the guality assurance
regquiremerts were not as rigid as they are today, so that even
if they had specified in the procurement document som:thing be
provided that is capaole of withstanding a .2 G loading, they
may not have gotten the testing of the document or documenta-
tion to sb-w that it was done to that level. So, it becomes a
problem in documenting the adequacy of the egquinment after the
fact.

Can I have the n:xt slide, please.

(Slide.)

The Union of Concerned Scientists petiticn, which was
dated March 28, '79, reques+ed that the licensee for operating
reactors be required to reevaluate the magnitude of the safe-
shutdown earthquake and tc determine the free-field ground
motion effects to determine motion of structures, plant egquip~
ment, and piping, and compare those locads under appropriate lcad
combinaticns with allowable loadings, and Dasically fcllowed
what we currently do in identifving the standard review plan
today. L :
They alsc requested that the plants be inspected =c
determine whether the as-built plant conforms =o the design

specifications for the plant,

his petition is cne ¢f the factors which we are

folding into cur seismic review program.
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MR. CASE: It appears it is older than a monch.

MR. EISENEUT: It was submitted on March 28, and had

a tendency to =-- the action was delayed for a while.
MR.

RUSSELL: Caa we go back to the first slide,

1 .lease.

(Slide.)

CHAIRMAN HENDRIE: I will ask you to continue, but

to step briskly along.

MR. RUSSELL: Yes, sir. This is perfect timing,

because I am ready to turn it over to Larry.
(wlughter.)
HAIRMAN HENDRIE: Larry, step briskly along.

MR. SEAO: I will be very brief.

Next slide, please.
(Slide.)
these are

I think, as Darryl said, the three areas,

the three areas we should address. The is: changing

criteria. As Bill just said, some cf the earliest plants were
designed to little or no seismic lcading. Scmetimes they were

designed to uniform building codes. And scme zlants were

designed to the so-called "guality dynamic loadings," dynamic

analysis. And the later plants were designed tc refine the
dynamic analysis in the same way that in seismic criteria there
have been great changes cver the last 135 years.

So, we had to lock at different plants, see how does
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The second area we should lcok at is the computer
codes. In the past, we only did an audit review. The people
asked why didn't we do a detailed review. I think the staff
would like to do a detailed review, but it is not very practical
to d¢ ic. It takes millions and millions of dollars to do the
calculation of one plant.

When we locok at the staff in a year, in I&E or NSSS
there are hundreds of people working on seismic analysis. We
doen't have the rescurces to do all of this detailed checking.
What we are docing is audit checking.

Now, we learned a lesson. We asked the licensee to
do other work, and, hopefully, they will do a gocd job. But it
loocks like they are not doing as good a job as we would like to,
so we would like to do more. We would like to develcp the
capabilicy in computer codes in the structural ané mechanical
areas. At least, when the staff wants tc check some of the
computer codes, we would have the capability to do that.

The third item is the guality assurance. For scme

| cases, we found the facilities are not ccnstructed as designed.

The calculaticns do not reflect as-built conditicns, and the
equirment was not procured as specified.

Can you flash to bacikup slide 1, and Bill can address
that slide.

(Slide.)
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MR. WSSELL: This slide identifies 1l operating
reactors from which we have identified significant differences =-
by "significant," I mean the effects on the seismic analysis --
between the original design of the fauility and the as-built
condition. These range from having supports missing and having
mislccated supports or the wrong type of supéorts, difference
in pipe geometry where you specify a straight rod and there is
a bend that offsets the pipe by six feet in a l3-foot run of
pipe. We are finding that supports are undersized.

We have had several licensees shut down their facili-
ties to correct these problems, and we are finding that on the
reanalysis o £ the plants which were originally shut down where
the algebraic summation prcblem, that the as-built problem is
actually the one that is causing the majority of the pipes to
overstress conditions, and also the support overstress condi-

tions.
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MR. RUSSELL: We feel this is a significant problem
that has been (dentifled and we 2are going to be issuing a2
bulletin this week with the inspection scope cf that tulletin
to verify that the plant was designed and built in accordance
with the acolication as it was amended. The inspection
scope will include safety-relataed piping systems greater than
two inches {n diameter, and we would pe verifying casically
for the seismic anmalysis input pérane:ers.

Our Office of Inspection and Enforcemnt has 2
couple of slides to describe this bulletin in more detail.
Generally, we will be giving them 60 days to do a porticon of
the inspection, 90 days to complete the remaining portion of
the inspection, and where they find nonconformances to the
requirements of existing technical specifications with respect
to equipment and system coperapility.

MR, SHAO$ Next slide, please.

(Slice.)

MR. SHAOt This is the proposal %to resolve the

seismic {ssues we have plamned for the plants. What should we
=}

L

do with the rest cf thne plants? These ar

W
n

ome <& She

or
(]

)
w

rs

-

progosals which are very concsptual in nature. The ¢
[ think we shculd do —— we should make a study of all of the
eriteria that are used for each operating plant. Based ¢on

T~
.

[
ot

ties of oper

»-
4l

this study, maytce we can cdetarnine ori

O
b |

h

=

1

n

ot
.

facilities which should be analyzed
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Ne should look at seismic Iinput, respconse spactra,
damping values, load combinations, et cetera. From this study
you have some {dea that you should look at it this year and
some plant can wait a couple of years, and with some 2lants
you doen’t have to work on {t at all.

These arent”’ conceptual studies. The second (tem
we should look at {s utilizating the findings from systematic
evaluation programs. We should Incorporate all of the seisnic
issues that are generic to this study, and study meocdifications
that should be imposed on other operating facilitles, and
using finalized SEP results to develcp long-range programs.
We should continue to quantify seismic conservatisms. Right
now we have Task Action Plan A-4l, which results (n showing
the issues. But we have the blank research program and we
should look at effective G-load against P-accaleration. Ahen
you measure acceleration from the instrument, and this i{s not
really the value you should us2 for design. WNe should develcp
capability in verificaticn of computer codes and the major
design of systems and eguisment componants we should cevelop
senchmark pgroclems.

Next slide, pleasa.

between as-bullt and designed conditions and other zuallity

assurance problems and to make sure groger acticns will Se
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2 Ne should investigate foreijn data, like Japan has
3 a lot of testing data, to better 2ssess and qualitify seismic
4 consarvatism — to juantifv, [’m sorry, it is a typograghical
S error, %o guantify seismic —

8 CHAIRMAN HENCRIZ: [t is a wonderful title. It

7 falls squarely beteeen gualitative and quant {tative and leaves
3 {t absolutaly clear. We would like to store that — right,

3 #e might store that away for a suitable use when we 2re not
10 quite sure which we have gct.

L1 [“m sorry, go ahead Larry.

12 MR. SHAOs [ think that’s all [ have.

13 MR. EISNESUT: I think those 2re the [tems that you
14 can ses, the last six items of the areas we 2re working Iin.
13 Some of these areas have proceeded furthar than others. We
16 obviously are working on code verification benchmark problems
i7 and some codes. WNe are sbviously going down the road on the
13 SEP pgrogram trying to get out of it and se2e the factors that
19 Rave neen learned there. And on that program, (f we find
20 something that needs to be fixed in the short term, we will
21 take the short-term action.

22 Ne are proposing this [4F Sulletin that is joing

23 cut this week, which will entall also scme verificaticn cnacks
24 to see If the plants are as bullt compared to the drawings.
25 There may be some follow=up acticns as we gc through this
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%ap | program, so it shouldn’t really be 2 surorise 1f cdown the road
2 there are additional follow=on bulletins, follow=on letters,
3 et cetera.

- MR. CASEs [t (s a dynamic program, to learn as you
3 go along.
- CHAIRMAN HENDRIE: Is that some kind of a 2un?
7 MR. EISENHUT: As opposed to a "static" prcgram.
3 (Laughter.) '
J WRe SHAO: But the program should te formulated on
19 anat we learn frecm the SEP grogram and also the research
11 pregrams.
12 CHAIRMAN HENDRIE: And you will keep us {nformed of
13 the general stragegy and thrust of dealing with the whole
I 4 seismic area, and pericdically we will expect to see you
g and discuss scme of these things.
15 MR. EISENHUT: You will be seeing the response to
17 the UCS petition.
18 CHAIRMAN HESNDRIE: de willl see a response %o that
13 fairly socon.
20 MR. EISENHUT: Yes.
21 CHAIRMAN HENDRIZs [ assume in cenfiguring this
22 creoad staff effort con seismic i{ssues, you talked to the ACRS
23 from time to time?
24 MR. SISENMUT: Yes., Last month, Bill briefed the
23 ACRS on the statys of the five-plan:t shutdown., Ve will ce
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%ap i keeping them informed as we go along. The seismic programs,
2 the research guantification programs are also reproted to
3 the ACRS. The SSEMRP, thers is a standing committee of senior
= consultants.
5 CHAIRMAN HENDRIEs How much is A-40 and thas safety
$ margins resesarch program likely to feed Into this effort?
7 MR. SISENHUT: A-40 should very directly. That 1s
the short-tarm gquantification ;ré;ram. The major part of (¢t
? #as startaed in DOR for this basic pursose. From the management
19 soint, it is in ressarch under Larry. Larry ls also the
L orincipal agency person running the SSHRP.
12 I feel we can ensure that {t is well coordinatec.
13 CHAIRMAN HENDRIZ: How long has that peen underway?
is MR. SHAQS Apout a year ago, it is a five=year
15 program. Hopefully, we will jet some bDy=-products before the
16 end of the preogram.
17 YR. EISENHUT: It also has on Lt a committee that
13 has a3 couple of NRR representatives, of which [ am one, that
19 {s sort of 3 steering committee to help ensure that since
20 that program was [n response to an NRR user’/s letter %o helpd
4 ensure that, in fact, what comes out of the program (s, in
22 fact, of usa to NRR, bdoth in the short term and the long term,
23 and it itself is oroken down into, [ 3juess, a short term and
24 long term work,

MR. SHAQ: [n the past for seismic issues we have

(8]
wm
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many branches, jeosciance bHranches, structural branches,
loocking at the structures, mechanical branch looking at the
mechanical compenents. [t was never really Integrated. The
SSMRP tries to intagrate all of the work into different
sranches and put {t {nto one problem. Maybe you change one
variaple, it doesn’/t really affect the final results that
adch.,

e want to find ocut which gart (s most impertant
to the final results.

CHAIRMAN HENDRIE: Any questions?

Cow SSIONER GILINSKY: [ don’t h&ive anything
further.

CHAIRMAN HENDRIE: All right. Thank you vary much.

(Nhersupon, the meeting was adjourneé at 10:42 a.m.)



