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13 The ACRS Subcommmittee on Extreme External Phen-

.

1.1 ' caena .et, pursuant to notice, at 8:30 a.m., Dr. Da'zid Okrent,

15 chairman of the subcommittee, presiding.

o

16 BEFORE:

DR. DAVID OERENT, Chairma- of the Subccmmittee
17 q
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tja j DR. PAUL SHEW".OM, Member
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a continuation of the meeting festerday with4 This is

5 our distinguished visitors. I am not sure ahether Igne or

6 Savio is our desic.nated federal en.cicv.ee. Have v.ou decided?

7 DR. SAVIO: B o th .

3{ (Laughter.)

9 MR. BENDER: They are each half.

10 (Laughter.)

11 DR. SAVIO: No cc= ment.

12 DR. SHENMCN: One thing that we might point out is

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

l
14 1, got here,.and I have asked the eeople who are going to talk

|

1
15 1 about feedwater line cracks -- that is, the thing that was at

1-6 D.C. Cocke, to ccme down and talk about it at 11:00 c' clock cr

17 11:30, in hopes that we could ccmpress some of this schedule
a
<t

la and get that i ., somewhat earlier.

!? ! I guess I some resent having what started out as a
i
i

120 I sincle Metal Cc==.cnents Subcc=mittee two-dav. meetinc. all
;
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J
I71 rammed into one dav. v. e s te rday .- r .
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I j DR. e n n, t '. u- . . , -,.a.
_

2 (S lide . )
!
,

3 DR. SHAO: Gccd morninc., M .' name is Larrv. Shac.
.

.

t

|

4 I ar the Assis tant Directcr for General Reactcr Safety

5 Pesearch.

6, Today we are c.oinc. to " resent to you the research
. e

1

7 program in the three branches : the Structural Engineering
I

t

8! Research Branch, the Mechanical Engineering Research Eranch,
4

I

9 and the Site Safety Research Branch.

10 Most of the programs in these three branches are

11 under the purview of the Sutccmmittee on Extreme External

12 Phencmena. However, scme of the programs in the Mechanical.

.

13 ' Engineerin~ Branch are under the purview of the Subcctmittee
( v

||

14 on Metal Ccmponents, and s' cme of the site safet. research
.

6

!15 , u.rccrams fall within the scope of the Subccmmittee on Radio--

t

|
16 logical Effects and Site Evaluation.

17 Since SSMRP is a sicable program, .t takes a long

la time to cover and we will not discuss this today. SSMRP is

17 I Seismic Safety Mcdeling Research Program. Ecwever, we will
i
.

,

k

20 set up a separate mee ting for you f or this prograr in the
<

1

1

21 near future.
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5 earthquakes at reacter sites.

6 (C'4Ae.). -
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t

7l ;# recuest a total budget for fiscal year '31 of a
>
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10 Engineering Research Branch, and $6.5 millicn for the Site

11 v.m s e , . c.u. = r , .ch ..e. .ce +m;, n a - -.

I2 The Site Safety Research Bra ch has been arcund a-

13 long time and has alwa"2s been headed by Dr. Jerry Harbour.
!

i

Il The Structural Engineering Research Branch and the Mechanical'

t
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4 in a lot of other lines. They locke d at about 560 Welds and

5 th ev. found indication of ISO -- thes. have indication on 130
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10 ! We also have problems with snubbers. Either it would

11 ..C g a,,.n- .w.e ac 4deni Coi.d.4 4-. C.- s C I" ~- - .4 ..a s ".t, s . . u b " r, --.vv u a . . 3 w -- - v. . - . .

12 got stuck during the normal cperating conditions . One is a

13 mechanical snubber, the other is a hydraulic snubber. =.io th
(

14 l types of snubbers have problems.

15|I We have steam generator tube cracking all the time.
I
i

16 j We have denting problems, a dentinC. crcblem, and also corrcsion.
.
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9 t
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6, I would like to talk about recent ISE bulletins,

!

, !. ,. an
i _m-.

i

*w-. . e s . . , - - , , - , , _ - e - . . . _4c,,-aI "n e n a ,<. e w,24..e -.,,,,e .4 .s 4..w -. v- m. - .
. -.. -.

,
t

I
9' reas. These all happened in the last few months.

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

. 3.' a s, * ". e a.". c .k.c .-
,

-la*e # ' a_ .u4 _" 1' 1.4 '" a ".c' = n v ". ^ .- "m c ' * s . a' '^* c# o--' m
. .. .v-.s -;.

12 bolts don' t meet specifications . They cannot resist the design

( 13 loads that they are suppcsed tc. As a matter of fact, we don't

1

I4 know whether we ought allow North Anna to ccme up for cperation.
1

15 i ae - o n- .4 .. c u- . w g. w , -- . 2 4 4. o ,.s .a ~ase a oy -- -. .-..r-
.

i

16 | we have 79-04. It is a valve crcblem. The valve
J

.

1,/ ;i g. , s , re..,4- w e .4 T, . g o_ - , 1 - n i _= ~_ .4 - ,ca . , A. n g _ . c o v u.. c
.. .. -- um -m,u- a.m ..u
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m Iio they all used 200 or 300 pounds. So all of the seismic
3

.

1 ' "i c a ' - "- .' a * .i ^ .s ..4.".*. * h. u= *- > = - - a . . e- A. -^..c"- c'=-- . . " - ea' "-a -- -j .. ..-e:-; .- ..

-p
Aw . . . tn. n 1 ., . . - .e , +CO.2 --. y

- ' ~ze " . .= .' - c " . . # c .-21 | A..d wo. ". = ". a 7C-07, w .d ' .". -- - w" .#. -
"ca n - .v.

,
r

22 i model responses cn seismic analysis frcn the five- ;c shut-
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6' feedwater lines. And this bulletin was issued about two weeks
i

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

a i 4noyec a- ~ c n . . ; +. w ; . n0 - , ,; a .A ,-a -... --

9 The las t bulletin is 79-14. It was issued last week,
I

W the as-built ercblem. A lot of the supports are suppcsed to
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7' s ay inc_ ? If v.cu develc.o a ccmcuter ccde that can analyze the '

.
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3 stresses in the system and you can do a certain number cf

9 measurements using shakers in the plant and measure scme

10 deformations or stresses or strains, whatever it is you want

'
Il to measure, and can ccmc.are them with the ccmouter ccrc.utation

. r

12 the ccmputer might be able to feed back to you that if this
.

l J'( is. the stress you are reading, scrething must be wrong. It
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14"l may be able to interc. ret. !
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15 But the problem is that there is a support in the

16 wrong place -- it would have to be a prett smart computer.1
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( 13 structural system such as a cicina system.
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O e. O , . . . .r . a. . ., a .,

.

u . . o . o. a n - . .o 2aa . La r n. v .3 2. . v ...2 c: _: 1 r a - a. ,s -- -
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12 os necessary in tne reactor support system and.the crimary

13 s/ stem. And this p rogran m ight r es ult in revised design

1. c - i . a .< a ..
. . . . -

( 15 OR. SHEC.t0N: The argument voulo be basically on

16 the basis.of probacilities?

17 MR. RICHARDSON: Yes. Tnere are three tasks to

t.*. .i p v- - - a ,. T .h. a. 'i.s. = = s' . ' . = .v a a.- s. 1^^>.'.^.^ a. . . i a. c^c.lva
'

a . y. .. . --- sv.. , .

- a. s .u .i m " i. . . . w a. - 2 -. o H. ' '. ' s. " , w. r i . " . ' ' .- . n a. ' .' . a- o 'u -- .' '. ' 7 .4 -19 ^a. a . -+ . . . - -a.

u v' - a. s "- .' . .in = s u o s *. a r. *. 4 = .1 .c =. v . . . , - -".2 d o. a .' , '- 1. =. a "u .: . 2 '- .'^ i^ -7
- .- a .o .. - .i .

21 that, yes, it would. We are not spendir.g zert ucn money :

22 co that.

.' i . 7 ^s '.vad '. n .' ^ v^ >,.' n ~, -. ...a.~h. a.1 y r i n c .i o 2. 1 ' = . = > . . .i a23 a . e .
e^^ -
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6 growing, and from t r. a t , mak e a determinatio- from the load

7 distrioution as to anat the procability is cf an ear.hquake

3 causing a large LOCA in the primary s/ stem.

9 Another task that is related to this is tnSt --

13 that is what you might classify as comibination of events.

11 de are also looking at, once you have given tnat even s

12 occur simultaneously, how do you combine the ir resconses?

13 So we are also looking at tne prope. way tc*

.

14 combine responses.

( 15 OR. SHEWMON: You have SAI's opinion written to
,

.

16 you two different times when the y we re caid fOr oy user

17 groups who sent it in and Nocnan wasn't ccavinced cu, it for

15 reasons I c a n' t reproduce now.

19 MR. RICHARD 5ON: Primarily oecause of the data

43 . case.
,.

21 DR. SHEWMON: Co you tnink you sill get anything

22 dif f e rent , or hcw would this ce different frca what ycu have

23 already?

24 MR. RICHARDSON: The dif ference is ve will be

25 developing a data base which was not tnere in t r.e s ucr i tt als

1, 1, ' in
.

{
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3 Metal and '13 t e r i a l s G ro u.o ?.

.. 2. < - - - - w i a. r. . . . - + %. - 2 < e -o* a. n. ^ u ~ ".wu .g .na o . ..a.g. : ..,.o. ,
.. s. - - . . .. .. .- -. . ,.

5 data on cognness. The re wa s not enough ma rial tougnne ss

6 data. de have a separate program on material toughne ss .

7 Pedro is working on it, and there isn't time for the

3 material toughness input into tnis program.

a / ehie wa '/ , * n a - a. w 1' l .' - a. a d a. '. = 4 .' a d .--a_==...='u.'^^^
. . - -i . . .- .. -. m -

10 of_this researcn program in One afternoon.

.11 MR . 3 ENDER: I expect to hear more eocut tnis

12 today, out I wanted to ask one thing scout your probaclisti:

13 aoproach.

14 You are going ti determine whether probaalisticly
...

15 it is appropriate to com'oine the loads or not, and snat's

16 fine. Are you going co determine procaolisticly whetner you

17 can make the combination in a rational way and ce su.e the

15 result is useale?

19 MR. RICHARCS0;i: I would certainly hope so.

20 MR. SENDER: How? That do e s n ' t show up in the

21 program as such as a part of the effort, and my impre ss ion

22 from the WASH-14CO study, which snowed that on the devices

23 which were designed for seismic loading, something like 2^

24 percent were designed erroneously. rom tne recent

25 experiences we have had witn plants up to now that snowed

.ra.
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5 tnat you nust design and design two loads.

6 MR . R I CH A R C 30.'I: I gue ss you are asking the

7 question of construction errors.

ya . a_ _ !;r. _r .a. : D a. s .i ,a .n s. - o 2 , 1 o a d. .' "4 , a. . - + . 2- a r~":
. . . ..3

- -
.

J assumptions aoout tne properties o f materials that you nave

li no way of confirming.

11 MR. RICHARDSON: de have as a task within the
.

'. - '/ 'o ,a.. a ,% =..n d .l a. ^q .-^.,2. u r *. .'o n...c yp.p a *a2k. 'o ^ - *lo s .- -- 2. . -a -
- ' -..

13 and how to handle taem.
. .

14 MR. SEiDER: I am not arguing with the

15 availaoility of a task. I an addressing the question of the
,

16 acility to perform the task. I wonder if the little oit of

17 e ff ort you nave assigned to this thing sill give you any

12 informa tion that is useful,

Mi . R.:L.a.A.O..nqG.sJ. 7 e. n' .t7K .o v .o.
n- i e .w 14..<

..
2 .< .

e19 d .- . . v v.
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21 that we might be able to get a handle on the bounding

22 v a .l u a s .io w 1av a. a n "_ n c a. .= .f.q '. "f c_ = ' w s. m. ..
" - ^^

.
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5 this.

6 CR. SHEAMON: Can we costpone until :n is

4,*o ..H.=. . .n .i s a ' . a. . .a c o .n '.7 = .# * =. .n n n , a. x ' a..n ' w .' .1 1 w =. -a . . - .. . . y..

3 CR. ZUDAN5: I assume that you are f u lly familiar

9 w i ~ h. w.a a 'e c: a.." ,4 a- ' .' . . y .k.o u 2 . a m' ...i '... a d. < .". .i e = as.-

.. . -. - -
a .

la VR. RICHARC50:I: Yes.

11 CR. ZUDANS: And the SAI elso. The way I rememoer

12 the studies they made, the problem was condition -- stress

- s . e . -. - y. . - kala.on .ya,13 c o n,d i . .' a n s ^ ,' - a. .* . u ' a - - ,.- .qa.n z. I'. w== = e
-

a

'

la of mcdel. Ar.d also the real conclus ion is not to a ss um e
.

( 15 comoination of responses, but to think accut much bro ader

16 concepts.

17 Ho w do yo u co mo in e the inputs? How do you

15 interface tne in.c u t s ? You nave to look for marcins. You

a. 1 . 3 *v i c- 2. . 3 .1 ./ S .i . .i. .n. s .. a. enl"f wcy] Q. c a n. / *. o.ns w i .w 3 yn i . - a r.+. . a i . a v
,

ve --
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23 already proposed some loads of comoinations of resconses.
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gc 1 margins, and for that, you cannot use elastic analysis.

2 VP. O'SRIEN: ! :nink we should knca that the way

3 we s u rca sa cresent analysis is tnat we do have nonlinear

4 f racture mecnanics involved here. de do have a statistical

5 distributico on ficar sizes. de are a ss e ss ing the inputs of

6 in-se rv ic e inspection and late raid oetection on the

7 procacility of a joint LOC A and SSE.

S .ie a re looking et indirect nethods of se isnic a lly

9 inducing LCCA, something whica noco dy has done so far. So I

10 t hin k -- tne s e are the criticisms or some of the criticisms

11 . hat Vince .'iconan did have and is the bas is for tne present
.

12 study. He did not accept it for certain reasons. He to l ds

12 us what enose reasons we re , and now we are performing a new

14 study to satis f y his concerns.
.

.

15 DR. ZUDANS: You are looking at just a partial
.

15 piece of the bigger proolen -- load combinations -- or mayce

17 this is the details of the program.

15 M R . O ' E R I E .'! : I an going to speak about a nalf

17 hour tnis afterncon.

20 MR. ETEERINGTON: So far I haven't seen any bas is

21 for a sucplementary budget as a result of Three Mile.

22 VR. RICHARD 5GN: de didn't ask for anv

23 sucplenentary budget in this ares.

- ymin- --
o --,, yM. _ . u.r .o.1.N 6 gs. 4 =. v. a n g .< .t i, nr - as 5g sa. 2 ,/ s a 3-c* ._ vw & ww

,

25 along, will you?
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T.g c 1 MR. RICHARCSON: Yes.

2 CR. C< RENT: .rhree snart c o in t s . ancn ym_ =re

3 do ing your data s tudv, I think I would like to s ee wna

4 people get wnen tney sort of go year oy year. In otner

5 words, what conclusions aculd they have drawn with the data

6 at the end of 19.77, the data at the en d o f '73, et the end

7 of '79? Are there changes as a result of this -- marked

3 changes? I have in mind a big pert urbation at Duane Arnold,

7 which had it not o ccurred, it might have left things l oo king

10 very differently.

.! ! That is one thing I think -- and the po int that

12 Mr. Sender mentioned about des ign e rrors. He mentioned it

13 in a different say -- construction erro rs. But how that

la gets int o yo ur, e valua t ion , if it is not there, as far as I

(, 15 am concerned,'the evaluation is rather academic.

16 The second thing is you mentioned the primary

17 s ys t em , but a moment ago, we neerd that in PARS yo u a r e

13 having quite a oit of cracking in the secondary systems.

19 And you may need, as part Of this, to tnink aoout whether,

20 what is known acout secondary system oehavicr in earthquakes

21 and what is being done in the licensing proce ss , natch, and

22 maybe you should talk to the licens ing people and s ee wnat

23 is being done in tnis regard to see what is assumed.

24 The third point -- it is my imp r e ss io n tnat there

25 are some recent experiments in Japan she re th- / flex pipe

s I f
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mgc 1 like in an earthouake, and they f ound unether or not *he
-

2 piping was cressurized had a rather cons ideraole effect on

3 the piping cenavior. In fact, unen it was pressurized, tney

a got ructure in relatively few cycles.

5 I don't me an a gu illo t in e rup ture but rupture of

5 the pipe where you would not have predicted it, let's say,

7 or would not ha ve seen it unpressurized. So let me just

3 mention thos e things.

g ,p. . . .< .7 ~n. A n- .s m.3 7 :
,

u .c -i n a n ,.,. you..

10 JR . SHSM40f t: Can we go on now?

.1 ! (Slide.)

12 MR. RICHARCSON: The next errors are involvement

13 with the HDR. The HDR is a decommissioned reactor in West

14 Germany that saw a few years service,and then was shut
(

15 down. The Germans have emoarked on a rather extensive

15 research program us ing this reactor to look at some thermal

17 hydrolic behavior and also struc tural oehavior involving the

la use of explosives, snap-back tests, and shaker tests of the

19 reactor building and the components Inside the reactor.

20 You might note, of course, that we don't have anv

21 full scale test facilities in the United States, and this is

22 a r a re -- w e tnough a rare opportunity to.beccme in vo l ve d in

23 some rather significant tes ts go ing on in Germany.

24 As a result of our contacts with the West Germans,

25 they have asked us to, indeed, become involved in tne

s' ~1
r , i 8

s
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mac 1 program to the point of making so.me pre-test predicitions

2 witn some tests tnat are involved -- that will be con ducted

3 this fall.

4 There will ce some moderst ely high explosive tests

5 this fa.ll tnat should produca a few tenths of a G response

5 at the rea ct er b uilding . We will be meking a soil structura

7 interaction analysis of building response prediction and

3 tak ing c look at th e feedaater pipe to make some pre-test

9 pred ic t io ns . We will also have the opportunity to look at

10 the behavior of some of our predictive codes, some of our

.i l soil struc ture interaction codes, and building resconse
m,

12 codes, and piping codes.'

o

13 This particula r budge t in my branch has to do with

la the response prediction of the BAR -- of the feedwater

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

!$ lasting over many years, and we are spending acou s73,000

17 this year and next year, and we are requesting an inc r ea s e

13 in 'S1 to acout 200K to become much more involved in the HDR

19 crogram.

20

, ,

dE

22

23

0,
u*
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3 occortunity to oecome in vo l ved in full-scale testing. The

4 HDR does have non-lineer sucports and it gives J3 en

5 occortunity to verif y some of our existing ccdes.

6 DR. SHEMMoti: Does non-line er suppo rt mean snubcer?

7 MR. R ICH AR D50 'l: ';o . :!on-linear spring type

3 hangers.

9 DR. SHEdMati: All right.

10 MR. RI CH ARD50ti: The y do h a ve snuboers, I celleve,

11 also.

14 (olime.)
, a

13 Going along witn this, we felt that tnere is a need

14 to have some r ep re s enta t io n at tne iDR site. And so we h3ve

/ 15 issued a request for proposal to represent us at tne HDR

16 facility during tne test period.

17 This RFR is currently on the street and we s ho u l d

13 receive proposals witnin a week or so.

19 de feel tnat this wi.1 provide us w itr o n-s ite

20 evaluation. They will ce sole to give us an e ssessnent of

21 tne test results very quickly a n d - e c o mm en d f u r t r.e r

22 involvement. The c on trac to r 4ould visit the Lawrence-

23 L ive rmo r e ledoratory, become f em.111a r wi th c ur ess e ss ent*

24 progrem, understand our research need(, C and then r e:re sent

25 us in dest Germany during this test ti e and serve as eyes e .d

oa 1F0r

j,4 | /.
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;sn i ears for us.
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4 MR. RICHAAD5UN: Accut 35 million. It is ac out a

5 35 million program, exclusive, of course, of the cos: of the

6 facility.

7 (Slice.)

3 Cur next crogram is entitled " on-linear Systems ;

7 '4cde ll in g . " This, again, is an ongoing progran at tne

IJ University of California under Pro f e ssor Masri. .te a r e
'

.11 currently spending 3135,000 this year and are cudgeted for

12 aoout s l 50,0.CO in :( '30, and.are recuesting a oudget of

13 about $2CO,0C0 in FY '81.

14 Th is is a program that will provide analytical and

(. 15 exoerimental' studies of dynamit responses of nuclear plant

16 mechanical eculpment to determine the e f fe ct s of non-line ar

17 system mcdelling of the acility to credict structural

13 response.

19 Th i s i s a study carried on oy ?rof esscr Masri that

d-1 m 9 . < . .r ~ "s c w u ' . . d ' "i 94O w 1.1 '1 - - ~/ *' v" a. -'a ao a..a
^

- -

m a. .."i o v v . - 9 / ',d * -~ -

63y. v w . si .

21 values for resconses for licensing sta ff in ne form of

-ain v u .- v a c , .".a *. w h a..n. =.. = y.' . - = .n . --..=a- .'.a. w .' ... - - - . . . . -00 ' = -''42- -
- - . - .mm y

23 cr a velve under seismic conditions, One steff would ce ecle

u4 .' co k = 'o . .h. a. .i . .a a- v^ r. a a - 2..e" v" a..o. ...i>. .v h. o * . e. .- * . a. . .=.-a.0
. r .a - .

(
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25 valid or not.
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gsn 1 DR. ZUCAN3: What is non-linear acout inis?

.? y a. . . .a. . c.u..s. a. n n ; 2 , ,. , o_ .,2.. <. .--._.'.,..==.<.2.2 ,.sr : . . .. - .. .. .
, -

..

3 material non-linearities.

4 DR. ZUCAN3: What woula you in this ass essmen: use

5 for loading?

6 MR. RICHARDSON: Seismic loading, primaril',.

7 I think in locking at first principles, I think once

'

3 the technique is de veloped, you can use any dynamic i cut.

9 It doe sn't n ave to oe se ism ic -- an y t i e, n is to ry, respcnse

IJ spectra input.

11 DR. SHEMMON: Is this a finite element code, a set of

12 equations, or what?

13 MR. RICHARCSON: Parts of it are finite element. But

14 it is primarily a set of equations in the form cf a computer

15 program that will predic t response values.
_.

16 DR. ZUDAN3: What does it dif fer with or wnat will it

17 di ffer with from codes such as DINA, MARK, ANSR, which have

IS all of these cacabilities?

19 MR. RICHARCSON: S imp l e r , a quicker analysis and

20 althougn we will provide to tne staff the code, we don't

21 e nv is io n tna t that in itself will be One useful product. Tne

22 useful product would be tnings like design curves which we

23 have de veloped and some bounding values on tnin'gs li%e sc alin g.~

24 They would go out and test a particular pump or valve. How

25 far can I scale that to larger valves and still co. sider it .o

id}rr4 i
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gsn 1 oe valid.
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4 Mo u v *. ~.~.3*. / m- - + = . . , a. . .i s. v a. ..".a. ^ ' a. .- *. .' v s. o'/ ..'..'c * - - . . . . -^-^^- '- - . . '- .
-.

5 methcd.

6 MR. RICHARDSON: de have had a fair cegree of success

7 on scne very simple models.

5 CR. ZUCAN5: .1 m e : do you call success? Non-lineer

7 oeam? That is not a success. Tnat is wnat you discussed

IJ last time.

Il MR. RICHARDSON: No. de nave gone ncw to tes-ing

12 some valves, small 4-inc." valves, -and ha ve made some

13 predic tions of tho se small valve s cuite succ e ss f ully.

14 DR. SHEN:10N: dhat does a prediction mean?

15 MR. RICHARDSON: A prediction is given'an input, a

16 theoretical input, what are tne respons e s o.' k ey elements

17 within the component?

15 An d then we go out on a shaker teole anc verify.

a a . - + .n p.r ).s :vu seea +,2. .. o 3 s . ~ .%. 2 . <. -122.4.,' .i ,/n :w m -

.a y.-- .19 <-
..a .

20 deformed, or how much does it elastic 311y def orm?

21 MR. RICHARDSON: Generally, it is el3stic deformetic-

22 but non-linear , such as gaps.

- N u : .:. : .r ,u s ce '''.7 2 m. 7:0 - =. u m. ' 'a : 2. " -."o 2 ".2. .
::

- -. . . . .. - -y .' .77 -^, . ---

24 about this bus in e ss . I was trying to envisicn what in of

,/ , , , c d .3 a . o. s ..vn 3 m i . 2. ,,. 3. - . 2 v% ., o. ..a .d .-; .. ..,<-,a c .eds ./ , .i ./ , s-c y u - . - - -- 2,
. ..

r 1 '),,

Lr i i s
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;sn I d e f o rm a . io ns you coul o conf ir, a s ce in; inelastic. .iy li.tcle

- s.y ._e_~,~,=_2-.2 . .~. _= . v = '"/ '. .' .. .T a. ^'
v = .' v a. ~a '~^ -

. s."" k. w.'a. ,a. ^"> ,<*
.. . -.- -..

3 it is designed on an inelastic casis.

4 MR. RICHAdD50N: I do n ' - tnink any is cesigned on er

5 inelastic basis.

6 MR. BENDER: What is a ncq-l ine ar 5 ysten mo3e lling

7 suoposed to do? It deals with inelastic cenavior.

3 MR. RICHARD 5ON: Inelas tic m aterial b ehavior , out

9 nore imoor ant, geometric non-linearitie s like gaps 3 cross

l] valve st ems and mo tor o pera to rs .

11 What we are attempting to do is to provide the

12 sta ff and the Office of Standards some handle on developing

13 cualification criteria.

14 How do you qualif y pumps and velves f or seismic

r
15 environment?

!$ .VR. SENDER: Are you saying how to predict how a

17 pendulum moves as a f unc tion o f --

13 VR. RICHARDSON: That is --

19 VR. BENDER: That is eocut all I can see you are

20 trying to do.

21 MR. RICHARDSON: Inere is a simple pendulum cvement

22 invo l ve d , out there are also many other structures i., vo l ve d

23 with it. So it is no t j us t a simple pendulum.

24 DR. OKRENT: Mhat is inadequate, in your opir ic n,

25 aceut the cur ent method o f oualification?

E D 'AJU t 10)"1

.
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gsn l VR. R I CH A R D$ 0.1 : I don't tnink there is a gecd |

2 correlation between tes . and anal ys is . We currently s 11 :w

3 a comoinetion of test and analysis of rumos and valves, and

4 I don't think t." a t t he r e is a 7 00 0 correlation oe: ween tne ,

5 analysis and the tests. !

6 I tnink the tests may oe too simplistic in just

7 d oi ng synoccidal sweeps and finding resonances.
3
,

{
3 CR. OKR$ND Could you make the same statement acout

,

9 the cualification of electronic souipment? '

10 'G . RICHARDSON: I would and I will. de na/e another

il program inat addresses that.

12 DR. ZUDANS: Then the cojective of the naa-linear

13 would not be a centinual type of analysis. but more compen ent s

la , coupled in non-linear fashion.

15 So it is diff erent than a continuum code tnan it

16 would be , in your opinion, worthy objectives as set Jp now,

17 acle, in fact, to predict tests.

13 Let's say you run a wild test. You input certain

19 respon se spectra, some random type of excitation. W uld it ce

20 able to proceed in the calculati n si.h that input?

21 VR. RICHARDSON: i es. But I think the bjective and

22 the need is to make an a sse ssment of the qualift:eti n

23 c rite ria of pumps and velves.

2 *. i.p. . . .r+r o.c,y: r ,n .a. .< a. e m .e .c.,.., . . . . o. .r 2....
-

-. u. . - . . w . .. s

25 compenents s t a n da r d s b r a n c.n . We have been working witr One

r i, i
'1 v,. .. .

J'.* i
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Il various pnenomena tnam we do todey, because it i s .a ll based

12 on exercising a computer.

13 I have become appalled with tne uselessness of

14 c'ca p ut e r s . They just give you a lot of data but not much

15 enalytical result.
.

i5 . dR . RICHARD 50:h Gur 1931 program in tnis project is

17 primarily aimed at model verification by test. And that is

13 why the big jump in money up to 32.'s0, 000.
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5 DR. SHE/l"0N: Dade, Jid yo u h a v e a ~uestion?

7, mg. yo e t t _ p. v. 2. s . .{ s , u3s*.5mn <am 4 . . o .g . . 2 . __. .3a
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, . . 2 .. .-

ar .m-g u.
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. e mm . . . - -

.

2 a ' ' o 'or'7.1m '..".o 'f ai- .s.=-n.n m"a.d_ c
. 3 .

'
13 Do we have a recort or was that covered?

-

l a' DR . SHE,iM.CN : I am not sure that was visited. The

15 staff program got cencelled. And the only pecole thet wen

15 from our place was Lawroski and ?lesset, and Oney were more

4 -
su . -1i LaCa-3_- .4 n&.o.s..

9
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Ii DR. OKRENT: I made scme necative ccaments onJ
i

lo-. . o_ m _ A , 3..R 7 '.C. .' ' ..'.k e e v- .'te ~..o " o . 2 'u' . --- 6.ow ,s - e c 4 .c .4 , u..w. ; _ g s w a, . - . . -. - -
- -e,

:
I

3,-, c,es* 'o * " 4 s o~ ' ' " c ^ '. . 7. 4 " * o o " " . ' " . 4 .". a ce n. s o a ."^'A_ ".".o v_ c a .--am - . . . -- -. . . - - -

.

f

a|olav. if thev. don't like what the.v are hearin~e is to try to think
.I

.
.

of what would be a better program, because I think there is notc
-

6 much doubt that there are lots of roblems with pipes and valves

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

3i research crograms we are ro.ccsinc to the staff that thev do. e - -

9 sutdies with a different emphasis than they were prcposing, and

10 I think it is not unreasonable, if we have all of this talent

11 around the table that cecple come ap with some positive sug-r .

12 gestions as well as negative ones. .

.

MR. RICHARDSON : They would be most welcome.
13 ',

J*

14 MR. ETHE RINGTON : I would like to ask for clarifica-

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

16 | reacter. Doesn't it have a name? What kind of an animal is
i

!

%' ""uCloa" .c- _-."?.7~ .ir- 4*. a b o .4 .' .4 ." g 'a'a *. * ." " c ' C * ^ " '. " '""^}7 i * b. i a- o. '
~ --- vu .o .i ---. --

,
,

f

- C''o#d , c o ~m i 3.; v . .o A O *.Fn , 7^n T a u , no q c.c .= Tu 43 -+ n ,
l e- .v.n. . . mrn c. n . .- --u 0 - - -

,

i
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f
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l, valves, disks, and other things, so you'can in fact analyze the
_

2! dynamic system the way it fits in the power plant.

,

3: So, maybe what you are dcing now in this strictly
i
!

l

4 j mechanical aspect is not a loss, just lack of completeness.

5 DR. SHEWMON: Thank you.

6 MR. RICHARDSCN : Cur next major area is mechanical

7 components, and it is cccposed of five projects- snubbers,
I

3 c um.o and valve operability, ccm.conent seismic c.ualification,.

9 advanced seismic design, advanced seismic restrainers.

10 We had a very modest effort which started in 1979,
.

11 $50,000 in FY '80. We are budgeted for S350,000. And in FY '31,

12 $1.8 million. .

/
13 7 I might point out that part of this FY '30 and '31

14 'cudget includes a supplemental budget on pump and valve opera-
i

15 ] bility. We have recuested incremental funding of $300,000 of
i

16 the 5600,000, I believe $300,000 cf it is supplemental. Cf the

17 - $900,000, 5600,000 is supplemental.
|

|
i

18 ! (Slide.)
I

i- |
'' ' The first pro"ect is snubbers. We are anticipating

I s

I

20 ' -- we have started -- we are c.oinc. to start a croc. ram this v. ear.| .

|
21 | we have not got it s tarted yet -- with a 'cudget of abcut $50,000,

1

22 i a::d this will increase to about $150,000 in FY '90 and about

4.00,000^7 s J -.. r. v. '1"a 4
J-.

4 We do not have a contractor on bcard yet. We are in4

. :v - e ec er ai ;ecer ers. !'c.

25 u .u. n. --nca-: g g ' a_ c. u. 4 . . y .w. a
r

C, -7 "'"'' ~^~~e.".".-n. ,c -:--.u..-..3,v-- -a- v. ; - - . _ov. -a.
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'! any more on that.
.

!

2! (Slide.)o

i

3' The objectives are to evaluate che existing criteria
I
t

4 for use of mechanical and hydraulic snubbers en nuclear piping

5 system ccmc. onents and to establish some analytical and experi-
.

6 ...e n ".a l c "..a n c " o . .4 a ". 4 .. o #. s.u"be. =".d .es"- '4 ". d i-av- a e" e . -. - . . . . - - -

7, formance which will be used to yield higher plant piping systems
,

i,

3i reliability.
i

I
,

9| From this c.rogram, we would anticic. ate the develoc.-

10 I ment of,tecg..nical sc.ecifications recarcina. tge uallrication or-
. .. . . . .

..

11 snubbers to ur. date the standard review clan rec.arding snubbers,r .

12 to support the regulatory guides on qualification and applica-

f 13 u tion and in-senvice inspection and develce. tc.rical recorts. inr .

.

14 suc. cert c# cro.cosed reculatorv. guides.
. .

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

16 , failures in the field. We feel thac this program will assess

, g,
* h o. d a. s .' ~ ". a - d a - ^ .' 4 a "-; v^.'. o ' o- . . "-~" ' e . s .' . . d c. e " a ' e * " o_ .- # eel/

t .. v we . ~ - _

|

'l
IIS
l

or how a snubber behaves and what the regulacicr- should be,f

19!and finalif to assess the cualification and inspection recuire-
I
I

20 : ments and ccme up with be tter ones .
1

!

2I i DR. ' 'a'o m '4 '. . a' ". * b."- c eA ^#
_.- r _C _C - I c a ". ' " " - d a_ . 0 "- ' .uC7

. . --
- 4

s.

.

4
- r22 .. . n c..s~ .,es. . w.o - a w , ..ou, ,.. m e c a .aa

- .-
.w u c_,. . a - . . v_

,-. n_ o_ c ~ ,. . e , . . -e- . u .---..s.o . ..

23 , s n, , u .u o .- : a .: .. , - , s . 2 ,u. .. .- .an.e- .. , c ,s . .u. . , .. . u. a m .c:. .:c.. c__
:pa _. ..

,
. - . . - . - ... .v .. -

24 ~ . .L. o e .- c , , , ,d - m* a a
mm D .-.. - .o.
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3N .Ce* 31 9 tDC r'ers, ;"C.
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'n |' doesn.'". ye ~ # c .-.a i"- ", ^ b . ". .".a *w ^^"'A "a = ' ^ c k " o. .~ -so v- wa--- -- .w .

t

I

n a. . S T .r _e c . _ic u, .o , . 4 ._ o_ s ,o + ,
s . . - - . .- ...

|

. I. .-u
.

r;.w ,Rim..ARDeC.u. - ...o..- 4.,. ._ e s . __, .u. . , .p
.-

!

4 DR. SIESS: We haven't had an earthquake --

5 MR. RIC'.A RDS ON : -- Or in normal operations.

6i DR. SIESS: You have had failures in normal opera-
i
i

|

~i + 4 n .,. b. ,
/ ..v .

'l
i

3' MR. RICHARDSCN: Yes. We have had them freece.

7 DR. SIESS: What does the second item mean?

10 MR. RICHARDSON : We feel if we are going to under-

11 stand snubbers, we have to make an assessment of the design and

12 how thev. are a o. lied. ,e
.

13 1 DR. SIESS: What do you mean by " understand snubbers"?~

l
I

la] How thev. are built?
i

15 MR. RICHARDSON: Ecw they are built, how th ev. are

16 used, hcw they are tested, hcw the.v are c.ualified.
I
f

f

17 | DR. SIESS: This disturbs me greatly, because the
,

a y ^ . v- "< i . i g . ' . . s a ." "..".y'#
1e s - ' .# # h. a s " e o_.". .- o "3u .i. .4 .~ ' ". a.7. u' . . m "'. . s " c o. . . * -

o y. .y -. .

s. . . ww.. - e s,n19 , a . . .s. .c ~n i . e . . .r c u,.. n .4..w,,- w - i . ...o u,- e n e. n n-. ,-ww - -.,;* c ..o- u. , . m .--

i
i

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

.

.

t

. . .
,

. a i ."- - e . o 4. .' a .. . s '. "s w ".";'l i u.de o- '.A w'. iv 'v i.e v, a .- a. = s k .i . .~; #"..- -- " ' - -

ek .

,

1
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-_ t y. v.

-
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r. 97 rec- A - n ' _ r e.C' a _ a- _ , . . A . * .'n.o u' - k. . - ".de.-1 t'
*

Ja .-a- . . -v -. - - A - 3 . - . -

2 1, a- " c d .~ b.": . > c. c. - ".w..e e .4 - a. .#.-... . .o " ." . . c.a . .". h b. e . o- w. o_ .- o_ .".u,.,--- *,
.. .. e g .. _..

i

I

3 ,du.r.a g a. e'- '.q"a'<o.- -..4 o ' e ~. 4 ". ~.~m v o_ d "- ." .". ~e
"o- o_ =*_"-on

.
..---m -. . . .

.
i
r

4' movements.

e MR. RICHARDSON: Yes.-

6 DR. SHAO: A lot of the problems with --

7 DR. SI"SS: There are a lot of problems with snubbers

i

3: . b.a ' a .- o_ .# ' i .' .4 . . c. 4.. o.e aav, o . a . .o "-.". e - . .# a .4 ' i . .g . - . . n
. . - .

- _ a_ a- ". o,.

I
i

- ., .oiq as you say, railing in service. S.e haven't hac. one ral. uncer
- , . . .

f

10 an earthquake yet, that I know of. ~

- l I understand problems about failure rates, and we

12 have asked questions about the cons ~equences of a snubber failure,
.

13 and there was a studv made for us b'., an ac..clicant -- not by( . .

,

14] research '- on Diablo Can. von.
U But I am tr.ving to find out what is the knowledce

u
~ i u .w. , - .b.e s .a .=.< . >_a d 0 o -ag->, m

.
., o_ _,- .._s ,s <= cc_ s . h--

-- . m- - - - .- - . - . e
:

i1,' I bers are concerned.
I
1

!

l o. .v.R . R.7 C u..;.2.a.C C N . *

"..".4...'< " ". e : .4 ... a -" '"-"s o.# 4. .". .
r

. . - . .... . .u-

In do w e .- a_ a .' ' v " .d e. s '- = ..4 a d - o_ ' .' .l - " a_ _' " e v e ' .". a "- '".o_ c "- ' ' 4 # .4 _= -' -
; _ . . _...

,

*o a-

tion and inspection tests required for snubbers, are they ade-
1

l.
I" , c.uate?
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1' analysis rather than a mechanical type study.I

2I .st.o . o. s . L.u..Ju S v v. n.,- : 3--.7,.r: ,_.iC.Ava , m ,, n -2a. . a_ ., . a .W n.
-

.- .-- .-

!

3 ! tests that will reduce that failure rate, we will haze achieced
I
i
i

4 i success.

5 DR. SIESS. Whv don't .vou simolv. decide what failure. .

6 rate you want, scecify itr and let the industry de';ise the tests. .

7 to meet -vcur failure rate?
I

a

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

9 MR. RICHARDSC N : Yes.

10 DR. SIESS: Anybcdy who can answer it.

Il MR. ANDERSON: This snubber research was requested

12 by S tandards, again. We are faced with --
,

I31 DR. S I E S'S : Are vou sceakin~ for Standards ncw?i 3. .

J
,

I4 | MR. ANDERSON: I am sceakinc. as a "eerson who helped
.

i

15 write the research request.

14 DR. SIESS: From Standards?"

,,i
'' ; MR. ANDERSCN: From Standards.-

i

13 I Ou. c^v.^o.7 * -o"''''"w .4 ". o.'''s'. N.e a-a * v i .n.c. *^ - --,- - o-;-"~- - .. .-
3

. - . .

|
17

.| "3u .i de on s.u".a_" c,u ' 1 4 _# _4 a "- i " 7 . N. o_ an"_4^"-' o '.'.d".#..~ a io _. .a ."
"v" . . -. v. u . ..

,

!

i . , , . . . . .

"S e - rec.ulator'.< c.ulce on cesicn assumctions to te usec in ac.clication
!

. .

i
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'

|
2

,

vn " o_ s ~ , _= . d ' .a_ - . . u '^ "~ e .-'l w " e _- o_ ' .h e " "_ ^ c k . .". e a- m" '.m ." e o ' .~ , - 1 *. .i . . .. o ~- u ; . . . . e

,

^# .. ,v " e 4.. "' e . .,.,a_ c .3'' was se__'.#ied_ _' s '.e' ". 4 . . 3 - " T o. e d. ' . o.a '
. ; . ~ . . m.

l.

, . -- .

4 20 to 40 inches c.er minute or inches .cer hour, a number like
,

5 that. It fel l outside that specification, it is defined as

6 having failed. ,

.

(
| t7j We find no basis for saying it needed to be anywher e '

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

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

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

11 +u.e ..,.m.,'m-~ . e.'a- sre c 4 c .; v _, ~ 4 n . . s a ..d , u. h o_ . e .: v- . e , d a .s .; . o_ c' , s .

.. .--mm . - .

1,. a .ca 4 3,, -a ...

.

13( q What we feel we need is an analytical study which

l
141 locks in great detail at the nonlinear characteristics cf the

I

!

i

15 snubber and modeling as closely as possible those thin ~vs which

16 are defined as part of a snubber cperation, what is the lock-up
,

!

17 ; rate. The 1cck-uc rate is within a c_iven rance, is it adecuate
,

. -

,

,

pi "m.- ca . 4 . ~e .O 4...e s *"a". =..ge =.~A s 4 .' .' "e ade,"_a"a_ o - 4" _=".. " '
. ... . . .

19 4. w w m,u, - w. .c .4 . e .~ e ~..,c..,- m. ..

20 . DR. SIESS: These are very cced c.uestions, but I-

y .

t
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10 And then we can also go from there to qualification requirements

11 a..d 4...s y e o * 4 o n ". e ",u .i - o ..e .. *. s .*^
v --. -.

12 D .~s . .CIr.cS- Do e c, -his cc"ee- "v".". ".v d . ' "- ' i ~ s.."""a s. . -. . - ~~-~

.

1., c,...d ..t,.c u. ,..4 , .7 .- ., , x w.e.s0
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m. o..

14 MR. RICHARDS CN : Yes, it does.
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11 DR. SHAO. There are a few on mechanical snubber

:--

i

2, failures list.

3 MR. ANDERSON: I understand all of -- all of the
-

4 mechanical snubbers, or many of the mechanical snubbers, in FFTF

5 are being replaced.

6 MR. ECSNAK: Yesterday, I think, we mentioned that we

i

7 had a technical assistance contract on a snubber sensitivity4

3 work. This will be completed this fall, and a lot of the ques-

9 tions that Dr. Siess has raised are going to be answered.

10 There was a paper published just a few weeks ago,

11 and it was given at the San Francisco Congress on pressure

12 vessels and pipi."g by our contractor. This was ETEC. And the

(~ 13 kinds of data, the sensitivity data, that you need for snubber
q

.

q

14 'l parameters are what have been developed. ,We have been in con-

15 tact with Research, tha t they shouldn' t reinvent the wheel when

16 they go into this program.
!

17 i As I understand this crocram, this is snubbers in
.

.

1 :. + a .d c .. .. . .

19 "o. .c u..rN. v. .C N. - N. ".v. do . ' ". vo u ". . , .a.d .' o_ *b..=- m" n s. .- . ' ' .' ", '.m .s . . . .
- . . ..

I
,

20 Thank vou verv much.. -

arold, you had a cuestion?u
21
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1 Here are some of these items -- in fact, al' except the valves
_

2 ' a nd . r -b.a.c s the c.u.cs seem to be using Three .' tile Island as an
.

!
<

'7

| excuse.
i"

i

4 MR. RICHARDSON: No. I beg your pardon. The only'

5 supplemental recuest we came in on was for pumps and valves, .o t

,

6I for snubbers. .

! -

I
1

,

.

7! MR. ETHERINGTON- I see. You have an asterisk at '.
.

!

3 + n e * ~e, .- v

9 MR. RICHARCSON: Yes, The only program that is

10 involved in that is pumps and valves..

1 ,i .-a s o ' v a.u..n . r . u. . r .R.7 '. I G".' '' ". - so, 's..'".a. c . .4 ~ o . .4 o 1 .i s *^
m . v. . - . u - - -

12 specific problems that were identified in Three Mile Island.*

13 MR. RICHARDSON: Cur supplemental. includes Three
.

14 Mile Island and the five-plant shutdown.i

I
15 ' .u.R . .en u.r R.r u G i a n . "1 e s . mu +- __t .4 me ...

I

i

16 MR. RICHARDSON: It is linked to one of those two

,,;
'' problems.,

i
,,

A ." a c 4 . . ~ o . - ' "-J. D R. . S u r_'A *..C N. - .V... R .4 e ". ' .- d ~ ~ . , ' " 2 0"..4' '~o
|

. . . -2-. 33m

1

l9 I a snail's c. ace. Not vour fault entirelv. Could v.ou sccce aI . _ .

t
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I

3| :icw many more do you have, projects, that fou are

4 going to try to talk about?

5 MR. RICHARDSON: I was quickly going to go through

.|
$ these five proiects, and then I have some four projects under ,

I a
i

i
*

,i i

/Icodes and standards. .

t
1

3 ', DR. CKRENT: Let's take pump and valve operability.
t
,

9] (Slide.)

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

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

12 is a suc. clemental rec.uest o a 9 cod share of itr more.than 300K.

13 suc. olemental . And in FY '81, that would go to 900K.
.,.

i

Idl - (Slide.)
'

i

IS
j The objective is to develcp acceptance criteria and
,

161 methods for qualification, suc.c.orted by a technical parametric
i

I
i

1' i

data " ace r.# s a " o - " . e_ .' ' " a d u...__ a..d v a ' ". o. - e '".4'." ": -^"'a....c.e -, . - --- --

1
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trem a neec to assess the cc.eranslity assurance! neec ar:stnc -
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7 | ._a.pe- u_ n p_ _ a hanc' 7 a. c .n. . .r y .- n_ .i i n-~l e 2 _- a_ s_w a g a M u.m..n ,. w. ~n - om_ _a w -- *w
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4 , o _ C,"m ma .l d- ic ' *mi e' n to s* o" s ".c "m .' d we "e _" a "n 'm .4 ." .4 .". "3 , " O * .b. ^# "ld-s #' '
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5 plants and new plants.

4 ."i - d " ^ e ' .". Y, " e^ w a .x '- " o.'. o_A .y a . n e". D D R. - Did- *M7 *** - .. - -.s -m - . . . .

e o_ n .,. 4 .- n . e . . o- ,.-
. -. .

3 1 MR. RICHARDSON : I believe yes. I believe you could

9 say maybe some new environnents for at least pun s.e

10 MR. BENDER: Scmeday, but not ncw, it would be use-

11 ful to have that explained.

12 MR. RICHAADSON: I can't to d av. c. e t into it.
.

13 .v a . amNn_r R. - Cc m o "m.i ...a .ru u .
_.

i

,

la DR. OKRENT- I En interested in knowinc why the NRC

.I.

looks to ne like an exc.ensive c. roc.ran,15 j; should undertake what
,

t

16 1 because we see $2-1/2 million by 'S2, and that is not the end
i
.

17 I c# e_ h e o . " c " a. . , .'m .d .4 ". o e e... o -s .e ' b.e - o a _ =_7 .b.a " o *^ a~c-".e. - - - -
. --- -- o .

i
. .

|

13 ; u 4 .: .eo " e ru". k.i .".d o- o .# " a ' ", o_ s ".b ' " e.x .4 s "_ , * ' . e. " ". o c4 ' u u ' _r o_g o .. , n.o -- , -- .. -. o j;

!

17 | do .i " g ~uu' yi ".c " "e 'w.b.e c a.e s c, ". * b. e o c u = _* '_e o- o #. '.".o_ " .7 ' . . s , c .-
, . - - 4 . -. - 3 _ y.. .

1

20 | whatever.
t.
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2 people have the licensee shcw that things are being dcne cor-
,

2' rectly? It is not clear to me why the .NRC needs to cest scme

4 specific valves when it is, in the .irst place, not going to be,

5|I think,'possible to test them all. And I don't know why you
.

end45 3 need to test any at the mcment.
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13 have enough to ma>.e our comments?
. -

14 CR . 5 HE M.'.D N : Wha,t I would like to nave the
f 15 Co r.ittee do is, there is a handout wnich you have w'th you

15 he re . Et is called " Extreme Ex.ernal Phenomens

17 S uo c o +.m i t t e e :4 e e t i n g . " If you would look on tne last oage

1J of it, you aill find some,olace oetween one and twc dozen
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14 the l i, i t a,t i o n s .*

( ..
15 There is no way any mind can go through those

|$ .l .i stirg's a.d r . a . .' s a. l '/- .# d a . . *u i .d '/ wha' * " a. g' . - 9 .- a. m. w .' .' .' o ' 1, "a . ."
.e - . ...

-
. -

a--

17 specific conditions.

, . ..

Ic. uR . a n. . a. ,40.s1 : et,s snirt.c .

19 DR. OKEE:iT: One o.her ned program -- assess'ent of

0u0 ." c 4' a. a r o w a. . s *w u r ' u . a. = '/ .= 'v . . . ^^..-.na.'.=, sa "a= u c - - v . a. . wa. y . -- .- --

21 < a n d a. . / ' .- ^ n . a. . . = . a / a. . *. = .- . a , n e. a .2.. o ,/ . . m -. . - . . .. . .

22 You show 3CCK, 5 ^0K , 9 :CK, fron ' 20 to '52.~'

23 (slide.)
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4 e v e ryco dy , i f thev 42n to, nas reoresentatives an 3it on

5 these codes.

6 Can you explain to e -- you are going to solve

7 all of the cerrosien problems tnat Bid has, wnicn doesn't

3 impress me hignly, out go ahead.

> AR. R ICHARCSO:!: 3ut ne f eel tnat tre e are several

10 areas of tne SME codes that ar e .o t a dequate l y add re s s ed

11 c u rre n t ly .

12 Among tnose are buckling of shalves, f atigu e o f

13 Class 2 and 3 conponents, corrosion, a nd dynamic behavior of

'

la comocnents.

I 15 The ASME code is - -imerily a stati: co de and the

16 allowsoles are based on static a llo wabl e s . It coesn't really

17 address the dynamic environment.

13 We feel that the re is a need to go in and l cck et

19 how the code is handling some of these areas and wori with tne

20 code in coming up with better requirements.

21 DR. SHEMMCN: Th i s is for travel exo ens e , to go to

22 m ee t ing s , Or what?

23 MR. RICHARDSON: No. Wa ould or bably . ire a

" ', o ., o . ' . " . .=..-.o>. =~- ' ' a. s. '. '. a. . . = o '. .- a. .' .- ..' .~,~4 c on*.= o.- w .. ... . . u

9% Ja*{mya ggws .l v e4 a w g - ] D6 3 33 g s. %a, e.Waey r * + c 6 o q. eq. .I - -boea
* t - se

4- 3 a nodO M. a ym
i as s , afe .< O s aw s wLa
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5 c ? 6.0 7.5 7a

e. e,..<9, u o, - .-=.w->..e .i . . ^ '. :. a a- t. r< ea ., ; ,3..., v, - w: a. .a- . , v a.s .- . .
e. , 3 . , ~r a ev. -j ,

2 nere ceen and wnat are the consecuen:es?

3 .T s .n a. .- a. 2 . .a. a. a. ' . . . - .- >. ~,... .. ~, s ' ,. < ,, a. ,.,.'i ., =
-

,< <
. . . - .. . .

4 Class II systems?

5 JR. ZUCANS: Jim, I kncw of tne dif ficulties in the

5 A5ME code recause of lack of f un ding and lack of vol ;nt eer s

7 to support such development.

S Th e c od e normally uses wnat e x is ts in the li. era.ure

7 or what the industry voluntarily offers in ccirg a ddi t io n e l

13 analysis.

Ji No w if this funding is designated for *. hat purpose,
.

12 I would wholehearte dly endo rse it cecause, eelly, tne coce

13 lacks the funding. Tney have no wa/ of resolving a s imple
. .

14 question like cuckling of - for internal pressure. :.cr

f

15 pressore vessels, tney develop curves in one range and wnen

15 they go into another range where the cuckling starts. nc

17 industry wants to analyze tal: cecause it is a fairly

13 e xpens i ve deal.

19 And there are ro tests that acul d tell ahen t r. s e

20 things h3cpen.

21 So I think that this type of s u ;oc r t for cace

22 groups, if it is intended that vay, would ' very wel one.ce

23 CR. 3FEMMD.N: Thani you. Are there any other

2a questions, tnen?

45 v..o. . a:Nrpa: w a v a. v, o n a .v
-
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J .1.]. . QO .N .' : : ,a, ym., 3 .' 2. 3 * ,?.- - - . . , s .a

,J , . .7 . L N A .~,. .n., c . ) . , y e a_ ., , , , . .
- M 0t 6 .

5 'A R . SENDER: It seens to me tnat would be a:propriate.

'a+ . m ~v2sa.d. w'.*..". . . " . = . . c d. a.~< - .-
5 n., .a. . .c a. u. ) 1 n , y a. a r o. t .

^
m.. .

7 They say Section 3 is grea . Su I s ay, noa come it is so

.o . - . o. ?. |
' '-^'-a- --=r..'..'..y- .1.' o / a .- . h. . o.

'

.a e,raa* .3. * ".a - a. 3 r a. .- . r . a v. -3 -- .. .. .
t

'r^a-'.,..',,' a. x. a..- i a.n . a. . ' . ~ . .g i e. .q .< .y.<. w3 ~.1 o u .l d ".'n.,- vya v ,. . .

13 One code. : think tne code should wake ao, t 20. If hey

11 are failing, t h e y a r e c r a c '<. i n g . Ine code is no' cerforning

12 its function.

13 '4 R . BENDER: I am not d e o a t i '.g tnet point.

14 'JR . SHAO : We have t alk ed to tne code people. dnd
i

15 they don't want to take any chan ;es until we force tne,.

16 CR . SHE/P.!aN : Most of the ciping codes come f ro m the

17 environmental e f f ec ts and the A3 4E mecnanical enginee rs are

s''..- aa ' . . ^ . " , '',.a v o .i d .i n , ' ha' n u a.s .'*.7la * = no s '^- --ac
- i . .. -n .--. ..

. ,, u . .a '/ n o . ~. 9 ",.s ' . '9 o ..".a. . 'js- - ' = w a. , ,'.Jig .e. g - - -

ya . w s w u. v.

20 may nave to drag tnem in.

2i DR. 5HAO: I think - tney don't wor-v a c c u '.
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9 would mcst like to hear co.ments.

IJ Th e seismic sa f ety mar ; ins , is that par: of :nis

11 rrt o r s ,, .,m ?.--- .

.

m
.

* ^ a. 7_ _'12 DR. S A Gv^.H I . 7. .". a *. 4 o = r . c .' ....5 g..,-',.. -".-r
. - ~

13 it a cd re ss e s the structural elements as well as st ruc tur al
.

14 interactions cart of tne cuilding respons a part.
,

v. 15 DR. SHEdMON: As far as unat o.sts out off --. .

16 'DR. OKREME: No. That is s e .c a r a t e from tne 5 3 ?.' l.0 anc

17 I think it needs to ce stre ssed nere.

13 DR. ZUDA:iS : I would be interes ed i n ''. e a r i n cny

,.e 3.4,a, . . . 3 . . 3 .i .,. . . a. . . m u . . .i i,3-ja, c o n, w 3 .< - . a. ., *. ve
. .c v . a. e. ./n .- . -s

. b.a M . ). a ...../
'

.6.. .-r w.sm ,y. y a. - a.as L. . ...w . .

21 -a r v.4. 'L' a.-l'/- .i n 'w e - a. a- . a. "a i . . .)a.e .
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10 feel you want to hear.

Il The detailed description of each pro ject t a s '< is

1a e. y.v."- 4..'. ' n = c '. ". a. - h = ~. do u 'u .,- <sa
.. . . . .

13 (Slide.)

14 Th is is p a rt of the LLL progran, necnenical
.

x ];- o ,. g .e .n a o. . .4 .,. ,- d .' o- - ' s 2 .i o n . .An d "his w.i.'.i e ".a=~d .n ,.o.= a.-(- "
.s .. - ..

16 detail later on curing the nesting witn ACRS.

-
o. o ,.. . =- .i t e.,, < y17 Dg. e..v - y 1 r s *-.s. i y ~3 .

e- r. --. s e. - . s eu .. . .- . s..

13 is 5.'s .c a. e a - . -.'s '. - o n. **e c'e. . a. r. . '. '. d .i. %- ?.s .- . m..

19 DR. SAGCHI: The funding level .s separate.

20 DR. SHAO: This is part of 53MRP.

21 DR. SAGCHI: This is cart of tne total 33 '.! R .J .

77 P^ C *Jd. v .' . 3.C . DCn/* A.fsu,Oc-- 1. a. r H a* v - v-- .--

7 '2 9 Q . Q.(.'7 C.y T. ** P Wi--eq- (6 ( .{. .' 2 ya*. e4/* .' ..3gO - e..b-s a .w5u- w- . . v. ..

9* - M( .Q. .o .COc~

9.N, [ k . S f. C. .j '/,( s h' $ dfy Mgq/*. W2 .s...=..e.. ; a. '. a. *'<q .s -T ~^ *- e-e6
.-

, yv .s --

()n

- 6E l' i L. ' )
-i;; I



d. _ .vo.st.>
--

, . .:.

;s n i margins, tnen.

2 3d. BAOCPIs .T< a v . .n f o r tun a t e l /, tnere was *00 ur'

.

- .,. a .t < .s . . .a , . . . , < a. < a- > 2 < , ./ m. , . ,< ,a- e- -,..2--<--3,..a.-
, - m -

,. . .s un w .. .... . ~ _ . . ..

. o m. . y a. 1 o ^, r .> 1 ' a .' o. '.a. ..n o +a 'or - - > " . ' . - * . . ' . . , -4 < <-4 ...>. a s... 703 .2 . .. . . ~. ..

5 ultimate capacities and failure medes of contain ent ouiloing,

6 investigate the behavior un Jer corcined earthouake and

7 internal pre ssure. Evaluate e ff ects of l a rge .ce ne tre t io ns on

3 ultimate capacity and leak-tight integrity. Anc de?armine

) e f f ects of nydrogen explo cion on internals of contai.i ent

10 structure. And bench-mark aredictive metncds rather than

.11 prcof-test a particular conta!. ment type.
.

12 I cught to acd here * hat tne TVI latest s u;,o le me n t a l

13 oudget is included in tnis ,rogr'm. Tha *. shows up es tne
.

14 item wnere I talk aoout hydro;en, explosion and its effect on
<

15 internals of the containment structure.

16 In terms of needs for this .oroject, we, as of ye t ,

17 do not have reliaole estimates of failure loads. The incustry

la codes, based on experience of conventional s t ruc t Jr9 5 tb 3:

I; are f unc tiona ll y an d geomet ric a ll y qu ite cif f e rer.t f cm e

20 contai-ment pipes tnat we are cuilding --

21 Three Mil e Island and Vaine Yankee types of

22 s ituations really indic a te the n eed for an estimate of ultimate

23 capacity er.d-f ailure mode.

. .p- . . . a. e , n '.<. m. ,. .c..--..,...<~...a.,a n .o. . o. .v. .o. .:. 7t.- y. ,. c- . x ,,- .nn <,
. -a . . -e

25 JR. SAGCHI: The seismi: load wen. up cy e "3ctor

''_ ' \ 3
r c, .:
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. . . . . .

4 . .. a.a-i*. -a o u 1' " t>a v a. 0 0 2. .^. = .' =. ' . . ~ . = > . . > . a. i'--.a...*. .23-.= ' ' . ,-- e -

v ;-y --.. -

5 the time period involved.

a- - .! < . . i . w<- _2 - e . a. . p .r . . a.-r .q . ; .u. A p : um... -a. a
.. .. -.m --- .6 n2a .

7 Yankee.

i o .m. s. ^' * ^ a. " .4 '/ a.
~

- . * . = . .o' V. a .' .m. a. Yen./.s_a.
'

.- = r. . a . a = a-.a v. ... . .

i

y' a .n u '. d v^ w n . 1" .h a * w a a- *".a. .'.'=*v g .! = ~. '. . . . i = '. w a a- " " '.s's. "^ ''- 2-

i-. .. . . --- s -- -

.c a. .f . . ~^ .' o ', f .= . = = = v, . " . " . .w.eks =^,o. . u r i .n, - " = . -a.viad, P. .i a.a n10 #. a. w zmo .

11 Maine Yankee was designed for a 0 value of l. And i f you Jse.

12 ..".a_ - . a. s =. 7 u c.4's .'a, * m. s. s v = .1 u s. had *o "a. .i = >. a. d. u- '--, 1o
r . . e. . m . - . y . . . .

13 to .2 -- between .3 and .23. And the only Reason that we

14 let them back up, cecause we felt that 't w a s. conservatis-
- .

10 dir..rerent components.

16 I think we feel that there is some conservatism
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..

.
.-

,
i - --

.o - . . - .. -.e.- .'n.1 , '. - ~ .a e . p- 4. T . n .w r ~ t} m. %. a_ . .i c o .i .1 a. o - ~ .4 p .- %. . , . . a_ k a a .e. a.s~+,,A
. - - - . ae. - .. j e p. .. e .

.

i

- . . d- 7 k.a "s e n o_' c' - sea . _."i e ~. . . u ~3 "i . . ' ^ c e . ".e . ' .-'. "; -'

4 * k. i c c~ u n '_ -v, , '
-. .

- *
.. o . -- .

5 where. So, where are you starting on this?

o_ / e.. o :. . u. a_6 un. S m~ ~e l;. r . r.. , h a .,. a ._ o s , - .a .4 ~ u.-- , , ,oc - . . . . - u ....

I don' t believe chat we have --7| existinc data.'

,

t u. .s . . .r u. a. o .-,c ..-a_o a, .- a a s .c .ca .n a_ . . ~. . u.e-a3 e n. . .c ..nO ..; , . r -. , c
.. --. - - - - .-v . ..

|
,

.. . e . . u v 1 e a ,. - ._ ,., , c , . e , . %..e o- w..e a ..,,s .., e a : - u. .~- '." .- n_ s a .". Aw-

9 1..
,, - o. --. . a. -2 e . o -

10 .k. e 4 ...eac. .' o a d .i . . g 4 - a c ~.. ' .i . . a ' .i o . . - -o. o v .

11 DR. S.rSS. ~. k.e c.h.a. a .- .,,a ' .' ~. ": r - ^# s ". - u c *- " .- a_ o'- -m"_- .
o s~v. .

12 -oin~ to fail frcm the dynamically imposed shear. ~ hat is notu v .

,_
.

13 ; what you are talking about. You are talking about a *ransverse.

I

il

14 I loading on it. I have been looking at the work statement and
1
i

15 I just can't see a gcod definition of t.ka. proble.m. It is a

p- 3<. a , . . , aa . .. . a .. ._ w..aaw ca ce..4 4 4c. v,ea , - ,- - b , a . . . r
.

,
--

w
---e.vm. . .. . . --- .- ..

t
i

17 is a proble.T.

1: .v. P. . C A S ~+ " 7 7 0 - " ". o ".. a ," c. .- a . :~ " ~. . a . . '- -= u' " c "u - a .' .' r '.s' ' k ' a' -
- - - . . - - ---

19 a u c .a .4 .f ,,.de .a,. ova _. t, . ad.4- ,
. .. . o,

i

i.

20 { DR. SIESS: On slabs.
,

l . p_ : . . a . . a.-,o.,ws.,1 .u.a . c-: . r- 0 O..- .- ,,de -0-
,- ,-

.. . -v. ! vv- -- .

}} ----.4.m. y - .w. 'g. . .g %. . '..,o- %pa
, .A w.3 v ,, .* ;- . .e.q c .4 . . ._- + %. t -%& .. a q p e. c+,*

- . -.. .- - -. .- -. -e,

D1 b h. . a m. . u, .4 . , #. v .me ..*- - - .

11 o... ,.' .' .a .v , C + 4 - -- p: ..%.-- %. ., .c. %DK. .G ' .e~c ,a. m .k. , +- -o 3a.- . .
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- -. .. . + . - - _ . .
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MR. COSTELLO: There has also been stuff done by the1|
i

2: a,,m a - a_ o:.-.u.-- -
u, . . s. . - , , a. . .,, _; . .n a . _a . . g ., , uo a - ,. . ,.

. -, , ,
- . . -j .--

,

I

1

3 DR. SIESS: There is extencive wars done at my

4 university. I hope you know about that. There has been

5 extensive work done in Sweden at the Swedish Fortifications
;

6 Board. And then it seems to me tha. somebcdy has to know the
a

,

c.uestion, and I don't hear the question.'

aI MR. COSTELLO: The question is: What is the allowa--

9 ble ductility one can use for two-way slabs of the kind that

to will exc.and the de.ath ratios that we encounter.
11 DR. SHAO: I would like to c.ive one exam 0le. Yester-

.

12 day, Jim Costello was asked to form the analysis in case the

13 ! Skylab falls on a reactor plant. They were deciding whether or
i
1

I4 | not they want to shut dcwn all of the plants or not yesterday.

Ic They were really serious urout shutting all of the plants down

M because of the Skylab impact. .

,

.
w,_... - ..u c.. a .4_ . t,..r a ,..w,.w : ,,/ S .r e c S . 1. _4 s .,.o ._c .

.DR. - . ...m. ..

IS
a _4 _- _1 _, .- . o _ _ .4 . .gw2 . 4.e . ..

le7 , - ,

a..... . a. e , _, _- , , , . . a_ , n .,. a- .0 a s v _c _ ..4 =a4_.e,. 4 . :,DR. S.u.AO . ...

i
20 '

! one is a hard missile.
1

,l i ma .c re . . ' " . _"- ..r". . ~ . . - " . . * ".a- . d 4 # # ' _- a_ . . ". " ' - ' . .t ng. "-
a ". .. -- - . ~ ..s.;

t

,,.a
*4 ', 3 .4 .- e 7 ,..a. .e_-

;
,-

av. _- _ . .c,. . m u e = . v- _ a _ c_ _ _4 2 _4 , _,_..-
, _ - -- -a n e.-. n m, c - u. . . r. u. . a_. . , . . , . ;m . . . .

~* i.

3 _1 _- 2 , L ,y u p a .,. . . . n n - - n - , . z. A iA. a
. . a_ y .a ~ _' -a, _4 a... ..>,.%.u-d'

3., a + %.u, u. -
t- ---^ . .s a a.... - -w-yv-- .- - - + u.

,
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,, . ,,- 4- . x. , _ ..c d e s- "_ .; D.a. Sr_ec . _o_ ceo..i.. . c .s . .< m_ 4_ oA,
. o. - -.

|

4 I am looking ahead.

5 .i DR. BAGCHI: As I went alonc, I wanted to say that
,

!
.

6 we would incorpcrate 2 cur ccmments and make the work statement

7 more specific to review the existing data.

3! DR.?IESS: What makes _ou think fcu ha' . a prcLiem'

9 DR. BAGCHI: We have disagreement between the regula-

10 tory staff and the code committee as to what is an acceptable

l '- limit for ductility.

12 DR. SIESS: Do vou have any idea whether vou are
, .

131 conservative enough now?
I .

14 DR. BAGCHI: The staff thinks the code is not con-
,

1c servative.
.

16 uR. STrSc. v, l h a *. .,' o u .w.e o- , e. m_ - ,,1 4 .g ,.
-, c

1- .._ .

1' MR. CCSTELLO: We are holding out for a limit between'

.,i,
ic j five and 10. Industrv seems to feel 10 to 20 will be reasonable.

,

l '' DR. SHAO: They are even talking 30.

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

i

2l a g _= h. i .a. c, # c .e * b. 4 s e .r m q .v n m.. i .y _. . .. y ., -
i

gm
8 .b Q l M 9'

_Ms .6d 6 6 0. . . . . jes . . .....v. w ._

23 1 n a.-. CTrqq. m. .b. e co,m _3 . 4 _ c. 7 - : u .%. o_
A., : 4-

a . u c.4.. .' . ,,v -.~~~ .
-- 3 .j a.

t

e I

o c _ " ".E-u-e*-- { 19 . .E .* vf e e v ~ , ;--
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4 DR. BAGCHI: Yes.

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

u '- .4 .' .' ' a_.cw "o" '.-o_ wo --"j .4 .v n '- o u '_ .4 .# vnu * * v.0 .4 e ' - a_ ' .''. , ad
**4 o . - . a-. -.-, .. --y.

c,, - :-.1, . c .'. O , " k. ' *w- - 'o u' m.i ~ ". + g a c a u ' " " .4 . . ~, "...a _ n''.'
'- .'.o c ' . ~+ -''- --

.
'' .'-

i x -j . . j g. - --

" " s " o_ ,-
4 .e., "..a " '-.".a_ q " e. s ' .4o .'..a v, o r2. .r '' C C. ayu .a .

y' DR. o e'. G. C". . ' .- O.- ^e cd"ca- s u m^ .". ( ", e .'. .' .1 d o_ .# ^ 7.. ' '-i ^ "... . . . . - v. .

10 a. . a . - -

11 DR. c1 cS.. ,,h4s wo,,1d we . o .4 . . o . .,. , 'A s --,1c ,,- a_ a .r
- . . -- -. -.

12 It depends on wnat is on the other side of that wall; doesn't

13 i,-.

a . .. . A u' .n. ^ ' .c a_ - .e d- . '., c u '- , *"e-oC K.o r""A' - * b.e *.k..i..~314 DR. ' '
.̂ m.. --, _ . .

.

15 are some plants where .vou hardiv have any o. ro tec tion at all for. .

16 0.4 - a_ s .x. . u.n..e - , c.-a. c c .,.c a. .- . . a_a _2 " c > - _ c.- ...c a e w .a_. es *w - w ,- -
-- .o- - sy r . 2v

. , u. e . . .e .- + u. a ..,~-3.i.,. ;- a_ n.n g3 y . =. .c . . ac ..a_ . e a- ,- . s _ a. . a_ c a_a '
a;; gg. g .; . . e A , . . * -. .. - .a .--

,

i
!

l a , c ~e .'. > .4 c' e,. . , " ' e c' s .# .# a_ .- a_ . .c o_ s O.
I

.

i
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* i
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I

3 .ah a - 7 ce.s.ido- =.a.4.x.cu,._ c s_4.g e a . w4 c.. r. ._ s tn - , , ..y..... . . --e y---. v

4 conservative limit; somebcdv savs 20 is fine; and I say five is
. -

5 all I will accept. Then it it is up to them to do the research

6 to prove that 20 is acceptable.

,

Now, they might just decide, well, it is cheaper to'

3 settle on five than to do the research to establish 20. But if

9 you are smart, you can set that limit such that you can give

10 them a .oretty 9 cod incentive to do the research.
.

DR. BAGCHI: This is similar to the seismic shear
,

12 -transrer,-

,

I3 DR. SIESS: Yes. And I have.the same opinion. They
, .

I

14 should ha'/e done it, not us.

1 "c DR. BAGCHI: We are wonderin if the c.ceratinc. .olants
16 i could take the seismic leads.

I

j' !'
,

- A "- A C . Q u v o u "._' ", e ' ..e . k.. a..4 c .~. . #^. ".=.d.''.'C"
. .. .DR. ~

- .
.

I

':i! e, .w, ..a. ~^., yen uw A .w . A. a . w
,

19
j DR. S HEWMO N : Can we leave them with that advice and
t
j

'O'I go on?'

,

1

21 i ..- , o_ Ac .o_ c- ., a s . " . . "n.-"i DR. BAGC"..7- '"e -o.c=_a-.h wo_ ''"
- . . . ;

,
. . . . . . .

i

2 '- . . , .d . .e , - v. ., .4 . . 0 v. , . >. 2 0w . ; .. -

aa" DR. SHAO: We would l'ke to see scne research

'a> :
~
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1 i. D .R . - - . . ' _ '.".4..>.d" 4" ' ~a rce. .T .d o u' .7 d , *o, ""* 7T a . -+ -- - -o

|
~ : , .- a. ,an.en.,o o m .- ., .n. -o -oo.- ..

,
..

3 n a . c u...rs. sm.4.n- u" - ..e n n , "a.- v, 'o_"'s ",ui .u -. v - . * - -

4 DR. SIESS: I don't '<ncw how handy it has to be for

5 Maine Yankee. I want it Oc be handy for the NRC.

!6 DR. SHEWMCM: Do you want to hear adecuacy of codes

7 and standards for concrete, Chet, or can we move on?

3 DR. SIESS: As near as I can tell, the adequacy of

9 code and standards addresses the shear question that I have

10 already discussud at scme length in previous meetings as scme-

11 k.w.4 .c. .r- m .i d . ' ' .- e a 11", sea- " k. n .e e 3- #c- *-.".o. '. P_r. *o uo. nu"- 7A d
-. - . . v

12 don ' t wan t to pursue that any further.
,

13 DR. SHEWMON: Oka' . Thank you.! j

14 DR. OK REMT : Mr. Subccmmittee Chairman, I would like
I

1 * !' to s u~ e s t t'n a t we not cover anv more .coints exce.ct t cse onnv
i

.

I

16 ' w h i c ',. s " " c e.... _4. * o n. ... a. .." a . s .- c e n s u 1 ~ , .* o- ".a ". e s n_ o i ." 4 ",
--.

, x"_s-c o. . ~ - -

'
l ,e I t.i o .s , s .i .n.c a wa = .- o .- " . . . . .i . c,. - - .

c"" c# " .i . . e , " " * . ~ " . . ' - .v w. e . . o_ ", o - -.k. a "--- . . . -
.

I

l- Ie do. " , a *_ s c. .e ' i...e " dav, " o_ # . e " .".o_ " .'eav , "_.".o c o w". .r "'"a.'
' '

, .2 - -
,

- .a a ... ,-
t

|

I9i any opinions on pro or con en either items discussed or items

-
4 m. C +. A .ss c~,, s p A 4 m. e .f 6. %.a w u .%. a s - en m s .e 2 .T v .e m. . . a_ n_ %. .a . 4 C a. 3. a .e. n n ,s n

. w c_ . . - - - - .- _ . -
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I
a
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.? '1% 0c.. 4 ,. .L a. .9
' 7

i A u . o - 63 -.
w ' ,

3 . . .

-

2 3 , n:e + ._ .a. t, m. . m.e e:n.wa r.u
. . a .v a .'.. u_ nu n nn un

a v -- . .y n + %. a _- n. . a. a--.e ._ .u. .s .,.n u
a
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-

-"
- - a -..e.a a.."; . .- . - -. . ;a

,

,

!

.u. - < a . . i . m e , _4 - ,, a '. ". . a * ' -- " m a ' . _ " s a o - k .i . ": ^. ' . . " . ' " - we ".'"a . ^ " -, i ,..- - .- v..- jv . . . v. - .. .

1

3I worked on?

9 "n *, N.."v.". .- '. l e = - a o "e . .v'.". a .l .~.. e d v. ' * ". * b.a " .' . i . . r o- . " . " " -4 D .R . r
- - - . . . - -

5 vcu have.
.

6 DR. C KRE' "' : Are there others?

7, DR. SHAC: Are there c:hers?
.

i

- - ycd c.uas-'or., "a"'- 7C "s . .rN. ".' - ".'".a'. 4e ' ~^
- - a m. . .o "-. o. . ..

a no. -.. u.

9 s "u - a a"^vu a-a- g o .4 .3.~ "o c,a' = . " . '..swe.. -- ' k. 4 - " 4 .7. e 3 -- s ".c L' .' d be** ""
.- - -- . a . - -

10 . .c L,^3 n' " a b o u "- . 7 * 1'ad 'o 4..d.4"a"a * " . ' " . a a .' .4 e .' .*w
.. - - .. -

II (Slide.)

12 DR. BAGCHI: If I have your indulgence for one minute,
.

13 l I have prepared one slide where I analyze the increases in theo
i

. -,

la u. u, a e *- .c .- a . '.' ' O * o 7'.' ' 8 .' , a .c' +"a d a _' * a s s ". icv. o.n *.".a _- a .r ' c. m, . . -.- - - - -.

15 ' DR. S~rSS-.
|

*".a* 4s vcu_- .' = s '- s .1 4 A a c.. ~ ".e e = v^ >m= c e '... ..
_

-- . .

16 DR. .o.n' u' e' r. ' ..- '_' t' s . T. .k. a_ ' .' ^n- a s - 4 . . ^- - a a e s a - a. 4.. * .b. oc - m - -.

17 ]' a n.4 ,. 4 - .. , 3 4 ., .4 J ..A.4-,-od '. o- - a c " . . _i ' '.. ' . . - w.". a ,
.- a. v

- - v c, , . .,. . '
u vt --- - - - wy-

i
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, m . s = =_ . : u_ u. _: su u _ m a .a n. ., ...c , p 2.,. ..c .,. e n, a e o- i a- ~- ,..C a , ..e .._s..e e a v p . , _ . .. . -n . - . _ . ._ ., . -

19 t e s y c p.g . b .a ., .; _ ,, : -n m.. v. h o .p=q .4 e n.a e A u u,,, , ,. a n a _- a._ ; . . e 0i .v .. p 7.-y 0-wo .. ,a.,
m . . ---

1

20 ev .- s e...e . ".4 . ~3 .' _4 > o ~ . . " . = - .e
. . . . -

,
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4 not been measurable in #ield experiment.
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14 | happen. Cr is this supposed to be predictive?
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1

1 DR. HAT 3 CUR: You do not kncw what the weather is

2' going to be, but once the accident is under way you sncw what

i

2I the accident conditions are, and you need to have the satis-
,

i

i

4 f actory understanding of dispersion under those weather condi-

5 tions to predict an hour in advance or two hours in advance or

6 longer.

7 DR. MOELLER: What did TMI shcw that you lacked?

3I DR. HAREGUR: TMI shcwed, first of all, that we,

9 lacked a cccd resc.onse system, and it was one which was put
-

a
l

10 together ad hoc, which involved one of our investigators, ancng

11 others, with the NOAA teams, who sat on an ad hoc basis and

12 predicted ahead of time what was going to -- what concantrations

( 13 were going to be.
,

la i .DR. MOELLER: It takes research to improve this

15 response?

16 DR. HARSOUR: It takes research to improve the

17 | prediction capabilities under a variety of terrains and a

I

la j variet2 cf meteorological conditions.
i
r
i

19 ' DR. MCELLER: Ecw is ycur work tied into ARAC?
I
i

!

DR. HABECUR: Cur work is not tied intc AR.C, and20 | .

I
!

21 ~ cur view of ARAC was rather pessimistic as a result of the TMI
i

.,i . .

.cr'~, ',". because c:. tne resr.cnse time. ?nd even2. ' accicent,
. . . .

-

r
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!

r.s-w. .a * 4 s A.r<'.C'..v.a. ry.gro..
.

p
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5| DR. HAREOCR: At;1cspheric release advis ory capabill t'; .
.

6 It is a large bank of computers which propcse to store

7 ..e o_- -c _i r c _4 c o l a s- e.ee .l ' a s s ^m u' . u- o "o..4 4 ." .# ^ ... a _ .4 c .". , c o .*. *- ' .l i ~ e d
. v - -- v. - -

r - b c -a '.c .-v, a ".d c ^ .v..a ' a" .T o "Y o i c '.c ".e3 a * 7 '',<*.- e .".c o. .r .i c. e .- .. c .- o_ . -v- u -
, -y. ..c --

. - .

J
- . . . .

. . . .

Y lines to any :lelu, sice, any reactor site, a t w. .nico time tnelr

~ .m g -
*4. . e s *.e c u d " e - e "m .4 .- e <' . Lc c m' .' y"eo"la r, a . . -.e 4 . . ' ^v .' -10 C a c u' l' .1 4 *i

'
''

e

1I and they can get answers.

12 But there is a 40-minute delay between their inpuc,

f'
.13 '| their response and the processinc cf the information ande

la c e .1 4 va 4 ~.:. 3,c.< .c *-.w.e s4 ,- , *
- -c.- .. .-

I
15 ; MR. BENDER: Are you saying that you need to develop

.i
I

15 ! uw-. . a n ,.o, ..,.4 ,, c s ,.. . .4 ..ecar a.;14_.y c d sc.e we.3- . . . -u - a u .. - lo .- ,eosw 4, ,, u . . --
. m

I
I

17 i ..4....m, _a . .c c' m
-

n, 7m- _1 e s a- :...c +w,, ,a ')r .. u. A.o n O L R i ---asr . - n --_ - - _ . . - . .
;

13 ,, ,,,,

. . _ . . cm.., .
.

19 i nR. .v.O r.r .r .o . ucea- v. < e. ~c~ -o..-.1v s,-o a # .4n a..c .4 a '.. u .
n

- - - - . - - - < - .

!

i

20 ,
4 ..e _ c A r 2.C '. D c v, ^ u' eu-rc. '- ' "'.-u - .- - y

'
21 DR. HAR3CCR: The Site Safety Research dces not.
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- 3i DR. HAP 3C CE : As far as core .elt under - ~rou.d
I

.- -- a 7mc
- v. m f - v v Vm .4 * i o r. s , "e". e - aJ wato." * * ' .".o- o .* * u.i C' e ." c o " o.- ..o .l * 2-o^^ .-. ms .

-.-*-.a s . , e k. .
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7r in the ground -- we kncw that the sump water is 11.< e lv to be
i

-

1

I

3 'I the predominant source of contamination. We kncw rcughly,
,

e.adic*ed".a t " " e c o ".*- u'...4 ..a '- i on, *ha9 .ca4.*'y a c a " * ' ' a .l v , -"---. u. -
. ,

s.-- ---

,.
. -

-Ana + 6, + e . .= < .4 s + .; . . ,3 +4C at.u10 c o ..~- ,.n...i .n.a n . w c u,., A- ue W 4 s L,. e- , ,s
- -o

Il three-Cimensional groundwater flow --

".be wa*-= a"a 4 .". "e *c"A12 DR. .'N. - .7 7 0. - S o y"o u' s av, - k. a 'm--
u. - - - -u.

l'

13 ] shape there?
- 1.

la j - DR. HAP 30CR: Richt.
i

-

f

i

15 j DR. MCELLER: Why dc the weste management pecple

,

16 ' .esea ".?.>a c a ' .' 4 . .c, .# ." * "
.~t,.-e| v -.

.1
l

t

DR. HAREC UR : I cannot answer that cuestion-17 |
,

I.

13 ! ag. .\'.O r 7 - r P - .\'.' " " e c " .c. ".. ot a'1 " c .va '"e. n .' .' ^# ""o e4n
u--. . j v - . . - v. -. o

.

im
'7 ' data that vou have.

I
*

I
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1| melt-through? Not without -- it would have been pcssible,

2; certainly, and the information are available, the data are

i

3; available, the redels are available. And it could ". ave been
,
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1 D .P . C K a- r ". ".' - '.' ^ u a .- o. c r .i . c, o do .._i c - ,.e . o .- ^ .' c .4 .= _'.. . . - . . v

- - a d.i e s 4.. - a. s a. a .- c..'.' C- ""s" w".= a^u.'4 "ou "". ." # . . ', * .a.c,
. . ,- . ; . ;- =c.r-" -

.

I
I

2 ' A ' 2 ' '.3^ " ' v0,
j "v"- a .- =- = s k .i .. ~ -v.- ....r'.'

._ ; -..o in ej .". m, *u--

3 -.~

1,

4t DR. HAREC UR: We would perforr' large-scale field
I
i

5 tests over a variety of terrains, of the two terrain types that
.

6 encompass = cst of the plants , which are coastal, either ccean

7 coastal or large inland body cf water coastal, and river valie';
I
L

. < . .

isI terrains anc under a variet'+ c:_ atmosaheric conc..tions whichr . .
,

9 influence dispersion of contaminants in the at=csphere.

10 DR. S HDiMON : Thank you very much.

11 As I mentioned earlier, and .nartiv because of
.

19 consultants, I woutc 11xe to v.cVe ciscussion or status or-,. ., . . . -

-

13 feedwater line cracks un. at this coint in the ac.enda. '"h r
.

,

)
-

, ,

14 still leaves the question of when we have our executive sessicn '

15 tc discuss what goes on. Or do you want one for that? Could

16 we do that frcm 12:15 en er scnethinc?
!

-

1

17 j DR. CKREST: What I would like to do is succest
i

|
1: u . a . . o u, s e .". t d "- .' e .b. , ". ele C"o "w.i s , s a i .. - ". . e . e 'v t .- .. --.w -a - o ' -cy

- - -a v a .- <-.

|

1, Convenient for making sure you haven'u lost tCc manV cf the7 t a

2C ' ,veC .1e .".a" ame a y .- ". y- .i a "v _ , a .d k. . a . . c, o_ *. ".".a. " e..a .#.4 . v .# .". u, " .
. . - .

-o
y y

'l DR. e "n - .m. .u . . .-v. n' .7 1 .-:....rv "*-
*

22 DR. CKFINT: Thank fcu.
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2. PUMP AilD VALVE OPERABILITY

3. RWR PIPE CRACKS -

11 . PIPE CRACKS IN PWR SECONDARY SYSTEMS .,

~'

5. SNUBBERS c

G. STEAM GEtlERATOR TUBE CRACKING
_

7. SEISMIC PROBLEMS
_

A. IlUMBOLDT BAY 3

B. GETR

C. DIABLO CAi1 YON (NOT YET OPERATING)

D. TROJAN

E. SYSTEMATIC EVALUATION PROGRAM (SEP)

F. RECENT 5 PLANT Sil0TDOWN -

G. RECENT I & E BULLETINS

L r,
'
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~

.

RECGIT I8E BUllETIflS_C0f1CERtilRG_SEISlilLBID_SIRi1CIURALDESl0! LADE 0VAC1

1

79-02 - BASE PLATES FLEXIBILITY AllD ANCll0R BCLTS

79-Off - IMPROPER SPECIFICATION OF CilECK VALVE WEIGilT

'3c
79-07 - USE OF ALGEBRAIC SUM FOR MODAL RESP 0flSES FROM SEISMIC ANALYSIS

$
79-13 - CRACKING OF PRIMARY SYSTEM PIPING

.

79-111 - VERIFICATION OF AS-BUILT PIPING SYSTEf1S AND TilEIR SUPPORTS
.

,



,g -f g v ow3W 7 ~)

.
,.

.

ACRS SUBCOMMITTEES O!!

EXTREME EXTERNAL PilEN0MENA

2
' ' "

AND

{E}MATERIALS AND METAL COMP 0llENTS

EL1981 BUDfET.

MECilANICAL ENGINEERING RESEARCll BRANCll

J. E. RICilARDSON

ClllEF

.

'

/ f ,,-'
,



. . .

. .

MECljM[LCALEf!EULEERl![GESEffCJLDRN]Cll f
EY 198LILUDEEI .-

S
AGE @A

1. OVERALL BUDGET

2. DYNAMIC ANALYSIS PROGRAM

3. MECilANICAL COMPONENTS PROGRAM

4. CODES AND STANDARDS PROGRAM

5. PRIORITIES

'
:. 7



. .

tlECllatlLCALEf1EINEERIRrtJ1ESEARCILBEAttal

BUDGEI

($ In THOUDANDS)

FY 79 FY,80 FY,81 ]
'

1586 2105 3500 7,
DYNAMIC AtlALYSIS

. a

MECHANICAL COMPONENTS 50 850 1750

CODES At1D STAT 1DARDS 0 885 2150

TOTALS 1636 38I10 7I100

.

INCLUDES SUPPLEMEIITAL REQUEST
*

C (
.; 3
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LEGINILCALEllG_UlEERHIG_RESEARGLERAtlCll

DMlatllfJlALYSIS

($ Iri THOUSArmS)
.

FY 79 FY 80 FY 81 9
ca

SEISMIC SAFETY MARGIflS RESEARCil PROGRAM 936 1505 2000 ,_
~

PARET 165 100 300 $?,

LOAD COMBINATIONS - 300 500

llDR MECilANICAL COMP. ANAL. - - 300

llDR MONITOR 50 50 200

NONLillEAR SYSTEM MODELING 135 150 200

'

TOTALS 1286 2105 3500

t
Y |q
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SEllllCJAfDYSEltlS.

[ESFRILPEP#1

(IT_0INilCAL BlGitEllflG) _

''

. CsJ

USERIEEICE:. NRR CWIfEIM: IJHRENE LIVElmRE l#0RATORY (U.L) '|5
L; e

EUf1Dif0:.

FY7) - $1236K EitLt[Q.: m126

FY80 - $1505K

FY81 - $2000K

PRltlCIPALitNESIICAIM:. P. D. SMllli ' (!RC E f!LI M : J. E. RIGIARD21

SUBC0f1 TRACTORS: 1. BEINEERIIE kcl 3IUl NlALYSIS CONYM

2. IISC/0U/\DIOC

3. J. D. SIIEISUI
11 . U. C. ERkELEY

5. J. il. WIGGlilS ,

6. lElA
7. TERA CORPORATIUl

8. SClBIE APPLICATIUlS, lilC. y
5

. ,,



'- -

.

SEISESAEEILBARGlflS_RESEARCILERGEMM
m

''
OBJECIIVES.

o ESTIMATE Tile CONSERVATISMS IN Tile STANDARD REVIEW PLAN SEISMIC SAFETY '2c
RE0lllREMENTS

'

e DEVELOP IMPROVED RE0l]IREMENTS

o DEVELOP METil0DOLOGIES TilAT REALISTICALLY ESTIMATE Tile BEllAVIOR OF NIJCLEAR
POWF_P PLANTS DilRING AN EARTil0llAKE

.

/) i
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SELSMLC_SAEEILtBRGINS_RESEAROLP30ERAM
.-

Ws

L-

SCllERVLE_0E_EMSE_LMAJORllli.ES10HES-

R S 8 8 8 8 8 8
.

s > d th D s s R
0 0- 0 0 4 0 0 0

Q Cp'fPLET -S ll- OADSPECIFY EVELOP FRAGILITY 5VEllT/ STR &
C MPUTATI0flAL G I Stil C DESCRIPTI0fl -AULT 'E Cil . STR OMB. I llASE I
Q IREES '' ETil . IllT .rROCEDURE IflP UT

,- (
' ' '
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APPLICATIC(1CFPA.RETTOCCEPATItiG
.

-

P. ACTOPS.

USER 0 ;IE: t;?NDOP/SE?B CDTIPACTOR: LaWRSE LIVE?mFE '

LaBJPATORY 0 II )

P30!NG: P(/9 - $165K
FY80 - $100K FIN tio. A0128
Ff81 - $300K

PRINCIPat IrfESTIrATOR: H. J. 'rFAER IFC TrilTCR: J. A. O'ERIB1

SE0liPACTOE: 1. AGEA3IN1 ASSCCIATES (DWW11C TESTItG

2. AllC0 EiGitEFS INCOPPOPATED CDWW'IC TESTItG
.

3. STRUCilFAL EASIFEDT SYSTES (SYSTES IDEiTI;ICATIO'O.

s
% M

k5
,,\

,

~ '-
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t
;

l
1

(
;

I
.

APPLICATION OF PAET TO O PATING
'

i
4 EACTORS

i
4,
1

i
4 OPJECTIWS: Dt-ldiliiE BY TESTING FDI SHAES, FDDAL DNFING NO

i} tDDAL FEOLE;CIES CF OPEATING EACTORS. DEEOP ENiS

] 0F E(i?K-CGTItiG LOW LEEL TEST ESULTS TO HIGi LSEl.
BT/IfGCERS. EVISE TE02:!IrlES FOR ASSESS!NG DN' AGE

d SESEQUBli TO SBEE ACCIIER NO ENIPJPERAL EEES.
1

.} ESLLTS: ERIFICATION CF NiALYSES TO DETECT DESIGi NO CONSTPUCTION

.i ERRORS. PPCEDUES FDR EOUALIFYING PLNITS ATtR ST?SE .
.

~} EETTS. FETHODS FOR E/ALUATING CONSEiNATISM Ill D'CMIC

{
LOADCCfFUTATIONS.

.

NM ' ASSESS CGiSER/ATIS'S IN D'C'#ilC N!ALYSIS
i

1

i 2. E7JALIFICATIG1
,

- 3. IE6filFY C34Si?JCTIG1 EECRS
.

e

;

P

',
.

4

,

N

j

~ $e

;t
'

:

~

%
t- D

-' , , , -- - - - - - - - - - - - - - - - _ _

'

_
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:

,

L0oD COMPINATIONS I
I

.

'

USER OF: ICE: NRR C0tliPACTOR: LAWRENCE LIVERMORE LABORATORY
,

i(LLL)
i

EUNDING: FY79 - $0K -

FY80 - $300K
FY81 - $500K FIN NO : A-0133

PRINCIPAL INVESTIGATOR: C. K. CHOU

NRC MONI OR: J. A. O'3RIEN

SUFCO'1 TRACTORS: 1. SCIENCE APPLICATIONS INC. (FRACTURE MECHANICS)

(IENTATIVE) -

2. JOHN STEVENSON/ WOODWARD-CLYDE CONSULTANTS
'

(ECONOMIC AND SAFETY CCNSEQUENCES)

3. OTHERS TO EE SELECTED

x
k

' L7.

..

:
-



.

,

LCAD CCGlinTI0fi

05.:ECTMS: TO ASSESS THE C0fiRIELTICfl TO SAFETY #0 COSTS IfiCUPRED

DLE TO THE PECUIFEEfi TO DESICi! FOR SIILLTA!iEJJS LARE

LOCA NO EARTHOUNE. TO EVALUATE iliE ??D3 ABILITY T
SI|tLTNEOUS LARGE LOCA PLUS EARTHOUNE. TD pSrgiea

GEERIC IECHTIIOES RC STX0ARDS FOR CCEI:lIN3 DYt!AMIC

LCADS.

;ES T S: GUIG! ICE Dil CERTAlti E21T CCGItiATICfiS KD PES;CtlSE

CCGIMTI0t!S. .

R: 1. FFESE!T CRITERIA PEQUICE STIFF DESIGil

2. POSSIELE PE/ISICN T ESICi! CRITERIA

f

: ce\J (; 2i3
J



:DR TCu.A'lICat CDP 7EF ESPCfE
,

R? LYSIS A'O TFSTING

. .

USB (FFIE: NRR CEtEPACTCR: EG&G IDE INC.

P30!NG: F(/9 - $7CK FINBC,: A-6235

Ff30 - $7CK

F(81 - $30CK

FDINCIPAL IVESTIGAT00: R. C. GUEEER

TEC F01ITOR: J.A,O'ERIBi
.

SUEQ71TPACTOR5: NGE

_

g

C, $ ' |!, t. > /
) %) *

\
(.y

D.g. . :y b ' _ ,~ ,,L ; ~ ' ' #" " . _ . '.~; ;3 , ; J ' :_ : ' '-. _ . _ .__, _ _ _ . -y~~ r- ' -

7- ,

- _~ mu=-.--- p..-,;
_

. -- .m . . _ .. ..,c_.__



HDR TCHN1! Cat CTPGBT RES 0!SE,

#|ALYSIS 40 ESTIf6

DESCTI'E: TO SELECT IMn9C .'UJELS T IFE EDR ECIRCULATION LOCP

SUITABLE FOR USE G1 EG8G CTRitE NO TO DERCISE TESE
-

TEELS TO PPEDICT TE ESFOGE OF TE SYSTEi TO D?LOSI'ELY
GEEDAiB GR010 SHEING #!D SR4B TESTS,

PE9)LTS: CUPARISGS EE!hEEN PETEST PREDICTICf6 NO TEST CESER#,TIG6

T PIPIf6 SYSTEi ESPGEE UNEER SEISMIC TYPE ENIRCREITS.

,- .

Ns 1. CPPORTLUITY FOR FULL SCAlf IESTING

2. IGLINEAR SUPEGTS

3 VERIFY E(ISTItB CODES

2

2 7,. J..

-
.
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iiRC TUi! TOR FOR HEISS #FFBKTOR

SEIST C TESTS

1

5
LSER 0=IE: NRR FBE9 ACTOR: BESIG'MIED, PFP

EEING ISSIE

PJOING: FY79 - $50K
EIN_102: E&33

D('30-$50Kr 81 - $200K

POINCICSL IiMSTI9 TOR: GCESIGMTED NRC TE ITOR: J.A.O'ERIEN

SECDiPACTORS: NCUE, BUT THIS EFFORT hnS IW OTHER HDR PROGPNS

c FUED BY PES AT III NO ITJ_,

-:

jec
,

- .
^' '_V|

4_ , . . .
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.

NRC IU1ITOR FOR HEISSrj;PFFSKTOR

SEISMICTESTS

OBJEriiWS: ASSIST Iil TEST PLUll'ia, CBTAIN MTA, I! TIE? PET FlialiES,.

E'GLAIN TEST CBJECTIVES, i91E PECTIEDATI0iG FOR E)'?KOING

OBJECTIVES KS ASSESSiEifi Or itsi ESULTS.

FES!3TS: IEEiTIFICATIG! 0F AMLYiICAL IiPIEQUACIES Iil SEISMIC
ETHODOLOGY NO CCGFIR"AT10:10F CONSERVATISTS.

NED: 1. ?:D/IDE CC-SITE E'/AE!ATION

2. ASSESS PESULTS

3. ECTIED PJRTHER I:f/0LEErr

.-
w

kI _ /
- -

"*



. . .

IlQtlLitlEAILSYSLE[LliODELillG

CONTRACTOR:: U.S.C.
USEILDEELCE: OSD

c
c-J

EUllfilllG: FY79 - $135K EIN t10,.: B-5976

FY80 - $150K 13,

FY81 - $200K u,

1311!!CJEALifLVESI1GALOR: S. F. MASRI 11RCJ10 NIT 0ft: D. D. REIFF

f

3\ / /o
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.

HONLIf1 EAR SYSTEM MODELING

OIUECILVES:
-

'J'

o ANALYTICAL AND EXPERIMENTAL STUDIES OF DYNAMIC RESPONSE OF '

NUCLEAR PLANT MECilAfilCAL EQUIPMENT __,

$
o DETERMINE EFFECTS OF N0HLINEAR SYSTEM MODELING ON ABILITY TO

PREDICT STRUCTURAL RESPONSE OF MECllANICAL COMPONENTS

NEEll: 1. PROVIDE METil0D0 LOGY FOR BOUNDING RESP 0flSE FOR LICENS!flG STAFF
2. ASSESS LIMITS OF SCALING
3. ASSESSMENT OF SIMPLIFii.0 MODELING TECllNIQUES
II . PROVIDE BASIS FOR PUMP AND VALVE QUAllFICATION RE0llIREMEtlTS

<;,1 J/,'



.

RONLMEAR_S1SIEM MODELMG

REltlLIS: tg
ca

o QUANTIFY DESIGN MARGIN OF SAFETY UNDER DYNAMIC LOADS

5
u-

e DESIGN CURVES FOR COMPONENT RESPONSE

o COMPUTER CODE DEVELOPMENT /MATilEMATICAL MODELS

o GENERIC MECllANICAL COMPONENT RESPONSE TO SELECTED DYNAMIC

ENVIRONMENTS

'

9 '' , ,;



.

fiOBLillE/\B_EYSTEIU10llElJ!!E

INP'IT > SYSTEM ') RESP 0flSE

o

EXCITATION MODELitlG - CALCULAT10fl E'~'

CilARACTERISTICS PARAMETERS TEClifl100ES
.-

t

'

S IL/ STRUCTURE SYSTEM APPROXIf1 ATE
Q
IflTERACTI0t1 IDENT I F I C AT I0fl SOLUTIOf4S

PHYSICAL MODEL C0f1PUTER CODES

NONLIflEARITIES SCALIliG LAWS

TRANSFER FUNCTION

PHASED If1 PUTS

.

.

I| }}
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MECilMIfALEElflEEllUlUlESEN1CILimMCll

MECllMIfAL_E0ME011ENIS

($ Ira THOUSAflDS)
.

O

E~

FY 79 FY 80 FY 81 .e
. . a

, - LO

50 150 300
StluBBERS

PUMP AND VALVE OPERABILITY - 600 900
'

COMP SEISMIC QUALIFICATION - 100 250

ADVANCED SEISMIC DESIGN
- - 100

ADVANCED SEISMIC RESTRAINERS
- - 200

TOTALS 50 850 1750

.

* INCLUDES SUPPLEMENTAL REQUEST

( i
')l, J/

'



SliUBBERS

USEILDEELCE: OSD C_0ILTIEIOR: llNDES T3
1.

hEUNDIllE: EllLiiQ.: B-6603

FY79 - $50K
FY80 - $150K
FY81 - $300K

ERINClEALIINESIIEAIDR1 UNDES NRC_t10tilIOR: D. D. REIFF

.

%

'I'! ') )
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SNUBBERS

DBJECIIVES:

o TO EVALUATE EXISTING CRITERIA FOR USE OF MECilANICAL AND llYDRAllLIC
S! LUBBERS ON NUCLEAR PIPING AND SYSTEM COMPONENTS AtlD PROVIDE SUPPORT

FOR SilllBBER REGULATORY GUIDES '

.

e TO ESTABLISil All ANALYTICAL AND EXPERIMENTAL CllARACTERIZATION OF SNUBBER

AND RESTRAINT DEVICE PERFORMANCE WillCll WILL BE USED TO YlELD lilGilER PLANT e

PIPING SYSTEMS RELIABILITY $

RESULLS.:

Tile DATA BASE AND EVALUATIONS WILL BE USED T0:

o DEVELOP TECilNICAL SPECIFICATIONS

e REVISE Tile STANDARD REVIEW PLAN
e CUPPORT Tile REGULATORY GUIDES ON APPARATUS OUALIFICATION, APPLICATION

AtlD IN-SERVICE INSPFCTION
o TOPICAL REPORTS IN SilPPORT OF PROPOSED REGULATORY GUIDES

NEEll: 1. MAtlY SNUBBER FAILilRES

2. ASSESS DESIGN AND APPLICATION
3. ASSESS QUALIFICATION AND INSPECTION REQUIREMENTS

.

I (

') { *) '?
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'

SNUBBERS
'

AEER0ACll:

WORK PLAf1

ESTABLISil CRITERIA -

('PARAMETERS FOR CRITERIA

ANALYTICAL PROGRAM

SCALE TEST PROGRAM 7,
"

USE OF LOFT

ERDBLEtlS:

IF FULL SIZE TESTING IS REQUIRED, ADDIT 10llAL FUNDS MAY BE REQUIRED

'

(.<

b y>) |_



EUMP_Af1DJALVE_0EERAlllLlH

USEILDEEI.CE: NRR CDilIRACIOR: llNDES

ca
N

EVilDIRG: EI" 110 .: B-6727

FY79 - N/A -c;,

FY80 - $600K '3
FY81 - $900K

ERINCIPALIRVESIlfAIOR: UNDES NRCl0filIOR: D. D. REIFF

.

%

,o .,, ;,



PJ!NP_AND VALVE _0EERAlllLlH

OBJECILVE:

o DEVELOP ACCEPTANCE CRITERI A AND METil0DS FOR OUALIFICATI0f1

(SUPPORTED BY A TECiltlICAL PARAMETRIC DATA BASE) 0F SAFETY g

RELATED PUMP AND VALVE OPERABILITY cg

;~,
1" ,

RESVLIS:

o PREDICT (FOR f1RC LICENSING POSITIONS) Tile RELIABILITY OF PUMPS
AND VALVES TO PERFORM TilEIR DESIGNATED SAFETY FUNCTIONS,

NEEII: 1. ASSESS OPERABILITY ASSURAf1CE IN EXTREME ENVIR0f1MENTS

2. EXISTING PUMPS AND VALVES NOT QUAllFIED FOR CURREf1TLY

IDENTIFIED SERVICE CONDITIONS
,

(.
:. < u

'
,



._

.

EUMP_AflILVALVEEERAlllilH

APfRfMQl: .e

o FAILURE AflALYSIS STilDIES E3

(CAUSE/ IMPACT - COMPONENT DEGRADATION)
.-e

o DEVEl.0P OUALIFICATION ACCEPTAflCE CRITERIA 's
IrlSPECTION TECilNIQUES
TEST PROGRAM (LIMITS OF ANALYSIS, DESIGil MARGIN)

ER0IlLEUS.:

UNDEFINED Ef1LARGED SCOPE OF SAFETY RELATED EQUIPMENT (TMI) MAY CllANGE

EINIRONMENTAL CONDITIONS AND LEVELS OF PERFORMANCE PARAMETERS FOR DESIGN

f1ARGINS

.

h, , ,

') ?



.

S EI Siil C_0 VAL IEl CAIIDfL0EJ11!C LEAILPLAIII

MECllAflLCALAfilLELECIRI CAL E0V I MENI

BUIlGEI: FY80 $ 100K El!LN0. : B-6000 a,

FY81 $250K ca

USER _0EEICE: NRR
e

COIIIRACIOR: UNDESIGilATED - RFP BEING ISSlJED 'du

ER111CIPAL_IfNESI1GAIOR:

flRCl0filIOR: J. J. Bl!RNS

ja

I ( ;,
,

. .
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ADVANCEILSEISilLCJESl0fl

VSER_0EEICE: NRR C0fLIBACIQR: UNDES r._
: -

c a

EUN[ LING: EI!Lf101: B-6732 .c
o
d'

FY80 - $0K
FY81 - $100K

I?RINCIPAL_IiNESIIDAIOR: UNDES NRO10flLIOJ: J. /\, O'BRIEN

'
; <, 3o
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MVN101LSEISMICISIMitElG

q
-

'

IfflLO[EICE: t1RR CONIMCIOR: U. C. KWELEY
.

.

'

Q!HlI[lG:

FY81 - $200K (t/100K FROM I)CE)

PRiflCIP1LINVESIlCAIm: V 7ACKAY llRC_I:llllIOR: J. E. R101ARIrM1

StBCGilMCIORS.: 1. MTTI1E (40RMEST LAl30RATORY

2. MSSA00SETTS lilSTITUTE OF TE0itl0 LOGY

L .;,.

"' , ] 'l'
. -

.



NNNICED_.SEIStilCJESIIMIf1ERS.

c
OlljECIISES: ;1

IEVELOP NRLYIIC P10GIW110 CulFilti VIABilllY OF ELASTIC-l!1BETIC DEF0INTI0il T [SllMIIUt
ILYlES TO C0f1TIOL PIPlf0 N1D C0iT0f1Ef1T IESPOIISES Tl

1.,

ILNELOP SOLID-STATE IESilMINERS

COI1Flif1 CG1 CEPT BY EXPERif E T

IESULIS:

NIALYTICAL IElll0DOLOGY FOR PREDICTING COMPG181T N4D IEVICE RESIUISE

ITELilllfMRY IESIG1 CONCEPI 0F DEVICES

COST /SAFISY BENEFIT STUDY
-

NDill: 1. fW1Y SfiUBPER FAIUIRES
2. EASYREIRTITCAPABilllY
3. INCREASED RELIABilllY UER SIMBPERS

11. GOOD FOR OllER LEDS, MlER llNfER, ETC.)
.

L "/'
. . ,



[EQ WilCALBlilfEllflG_fESENiG LBfW101

COLES _RuthTNaNRi G
i,

($ In Timsnos)
e
co
u,

FY 79 FY ED FY81
. .

EE COIE ASSES 5RtiT
- - 200

IWEE ASSESSfUff 0F CUP. - 300 500

VERIFM11M OF CG1PLIIER CODES
- 500 1000

PIPITU IU10iiAiKS - - 250

F0 EIGN RESEARDI
- 85 200

TOTALS 0 885 2350

* If1CUJIS SUIMf1HRAL KollEST

' 'l,
- x y
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ASME_CODEASSESSMEllI

ra
c>
"'

BUI1GEI: - Fifi NO.: B-6729

FY79 - $0K .c

FY80 - $0K gg
FY81 - $200K

USEILDEEICE: NRR

C0llIRACIOR: UNDESIENATED

PRINCJEAL_lflVESIIGALOR:

[lRC_ MON 110R: J. J. Bl'RNS

,

|1.')

'] ()
x

,

. . . ... ... .
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ASME_ CODE _ASSESSMEll[

DBJECIIVE:
- ASSESS Cl!RREflT CODE RUI.ES AtlD DETERMINE WilAT CODE Rl'LES NEED G

10 BE MODIFIED, EXPANDED, OR ADDED. CONSIPERAT10tl WILL BE : ,

GIVEf! T0, BUT f10T LIMITEli T0:

o MATERIAi. DEGRADATION AND CRACKlflG 75
e COMPONENT 11EGRADAT10N G,
e IN-SERVICE IflSPECTION TEClifl10VES
e lhM11C IUCKLII0
e FATIGl!E OF CLASS 11 COMPONENIS

BESULLS: ,

A RIL WILL BE PREPARED Oil Tile Sil0RTCOMINGb IN Tile CODE AND A SET OF
REC 0t1MEilDED CODE CilANGES AND PERTitlENT INFORMATION WILL BE PRESEf1TED
10 T|lE ASME CODE COMMITTEE AND TO STANDAR11S FOR POTENTIAL REGl'LATORY
Gull 1ES

NEED: CODE DOES ADEQUATELY ADDRESS:

FATIGllE OF CLASS 2 PIPING
BUCKLiflG OF STEEL SilELLS
SlRESS CORRDS10fl

s .

til -
-

<
.



DN1 AGE _ASSESSMEllLOLMECllAllLCAL_C.0BE0f[tllS.

77,
,,

VSEL0EELCE: NRR C0fLIRACIOR: UNDLS

5,
nu

EUilDillE: Ellul01: B-6753

FY79 - SOK
FY80 - $300K
FY81 - $500K

ERiflCIEAL_IINESIl0AIOR: UNDES tlRCl0 fili 0R: J. A. O'BRIEN

.

G

|(d -
' q

.3 ,



{.,DNEEASSESSIBLDEJE0lRilCALfm1TUl[S.

.

.-

(1

OBJECilVE:

IEVELOP PROCE11]IES OF lilGil ELIABILITY TO ASSESS IDEL OF DNWE SlFFEIED NID IKAlE [G10iG OF INE

RESULTS:

IEFAILED iElll0DOLOGY NO PROCEDUES FOR RAPID DNWE ASSESStElf W flUCLEAR POER PtMIIS SUlL[CIED 10

EEVUE EINilUtBITN. NO ACCIDBlT EVErlTS
.

IlED: 1. f0 EXISTIflG CRIlERIA FOR [ START NlER ACClfBIT

2. f1EED TO SUIPIEUU CGNUITIUlAL IllSPECTIGl TE0fil00ES

3. IMY PE ABl.E 10 IETECT Fall 1JE TTUIDS 11 TORE ACCIIUlT

L V !> 3e



PEllCllMARKS FORJPELIED_fiEC11A!!LCLCOMP_ULER_ Colles

USER _0EEI.CE: NRR C.0t!IRSCJ_0R: Bill o,
UtlDES ,'' ,

EUI1DlflG: Ellul0.: B-6750 j,.

,

FY79 - $1/10K (RES)

FY80 - $500K
FY81 - $1250K

ERi![CIPAL_IltVESLIMICR: E 3EItil flRC_MQtlLT_0R: D. D. REIFF
L flD:S J. J. BURilS

J. F. COSTELLO
M. IIARTZMAN

q qif yy
. - . . -
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.

IUlClfWKSl0!LNFLIBlECMU CS_CRWIBLCOLES

OBJECIIVES: p
DEVEl.0P N1D EVALUATE BENCllMARK PROBLEM SOLUTIONS AND P!!YSICAL TEST BEllCllMARKS
FOR EVALUATION AND VERIFICAT10fl 0F PIPING SYSTEM DESIGN AtlD AtlALYSIS COMPUTER .5

PROGRAMS @

llES_ULIS:

lilCREASE CONFIDENCE IN EVALUATION OF STRUCTURAL INTEGRITY - ALL PLAtlTS, ALLo

DESIGN CONDITIONS

o VERIFY COMPUTER PROGRAMS - GENERATE CORRECT RESULTS NID DESIGN

e EXAfilflED AtlD VERIFIED COMPUTER PROGRAMS USED IN DESIGN OF 5 PLANT SilVT
DOWN

ND3): .l. PLRflS SilflDOWN DUE TO CoIE ERRORS

2. flEED TO Sil0W lilAT CODES ARE VALID

3. PRO /IDE LIG11SIf6 STAFF Willi CAPABILIT/10 IfEEIIt1UfflY VERIFY IESIGN ItflEGRilY
.

L t( '> ,p i
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T

EECHANICAL PIPING EENCHMA;K P;.CELEMS

APPROACH:

DEVELOPMENT OF PIPING EENCHMARK PROELEMS

EVALUATION OF APPLICANT SOLUTICNS

MODIFICATION OF COMPUTER PROGRANS

DEVELOPMENT OF NEW PROGRAMS WHERE NEEDED

e ANALYSIS EENCHMARK DEVELOPMENT
- ELASTIC (CLASS 2 & 3)
- CLASS 1 PIPING
- INELASTIC (INcLucES PIPE WHIP)

o PHYSICAL TEST EENCHMARK
- SUBSYSTEM M,0 DEL IESTS

I , REACTOR SYSTEM MODEL IESTS .

PROELEMS:

INADEQUATE FUNDING IN FY30 AND THEREAFTER TO ACCCMPLISH PHYSICAL

TEST EENCHMARK DEVELOPMENT

PRIORITY TO INDEPENDENT CCNFIRMATORY ANALYSES OF LICENSED PLANTS

ON A NEEDED EASIS DELAYS GENERIC EENCHMARK PROGRAM

7%

o
30

..n'

)^'

e
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EE'ICH 9RKS FOR 'PPLIED PECHANICS CCPPUTEP CODES

OBJECT!'/ES :

PROVIDE flRC THE CAPABILITt TO VERIFY PORTICNS OF THE DESIGN

AND ANALYSIS OF NUCLEAR POWER PLANTS BY VERIFIED COMPUTER

CODES

(.

RESULTS:

1. VERIFIED LOGIC CF THE ALGORITHM USED TO PERFORM CALCULATIONS

2. VERIFIED MODEL OF SAFETY-RELATED STRUCTUPAL AND MECHANICAL

SYSTEM BEHAVICR

. .
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3ENCHMRK :CR APPLIED PECHANICS CCPPUTER CODES

APPROACH:

DEVELOPMENT OF:

1. COMPUTER CODES

2. ANALYTIC EENCHMARKS

3. PHYSICAL TEST BENCHPARKS

PRIORITY TO STANDARD REVIEW PLAli (SRP) TASKS:

1. PLANT DESIGN FOR PROTECTION AGAINST POSTULATED PIPING
FAILURES IN FLUID SYSTEMS OUTSIDE CCNTAINMENT

3. SEISMIC DESIGN AND ANALYSIS

7. STEEL CONTAINP.Elli

9. SEISMIC CATEGORY I STRUCTURES oc
.

ADDRESS REMAINING APPLICAELE SRP TASKS

PROSLEMS:

1. CCPMITMENT OF LARGE A''0Utii 0F RESOURCES FOR CCDE DEVELOPMENT
AND PAINTENANCE

2. CODES IN PUBLIC DCMAIN MAY CCMPROMISE INDEPENDENCE OF
VERIFICATION

$
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FCFEIG1 FESEMG #0 LICES'41NG PriiES

CCCFDIMTCR FCR GFSR

. -

LEER CFICE: CSD C9ir:ACTOP: LIEESIGATED, F9

EEING ISSLED'

i FUSIT,: FYT - $35(
l FY81 - $2CCK FIrlNO, E6759

PINCIPR I'?,ESTIC9TCR: UEESIGRTED NFCTUllCR: J. A. O'ERIEl

!

[ (' SEO3FPKTCPS: GEESIGMIED
'
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:

FOREIGN RESEARCH AND LICE'lSING PS2CTICES

C009DINAT09 FOR GRSR

OBJECTIVES:

TO COMPILE, EVALUATE AND CCMPARE FOREIGN RESEARCH AND

LICENSING PRACTICE WITH U.S. RESEARCH A|1D LICENSING ~

PRACTICE. TO INDICATE POTENTIAL AREAS OF JOINT VENTURE

RESEARCH AND EVOLUTION OF FOREIGN PRACTICE AtID STANDARDS.

'f RESULTS:
,

INTEGRATION OF FOREIGN RESULTS INTO U.S. PRACTICE.

COOPERATION IN RESEARCH WHICH WILL AVOID NEEDLESS

DUPLICATION AND SHARE CREATIVE TALENTS.

NEED:

1. AVOID DUPLICATION
2. SHARE CREATIVE TALENT AND c'(?ERIENCE
3. JOINT VENTURE RESEARCH

g
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m
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,
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MECHA'11 CAL E'iGI"EEPI'!G RESE2?Cu ??ANCH

PROJECT PRIORITIES

PANK PROJECT FY 81 ACCU" s

1 SSMRP 2000 2000

2 LOAD COMBINATIONS 500 25C0

3 VERIFICATION OF CCMPUTER CODES 1000 3500

4 PIPIMG BENCHMARKS 250 3750

5 ASME CODE ASSESSMENT 200 3950

6 SNUBBERS 300 4250

7 PUMP AND VALVE OPERASILITY 900 5150

8 ADVANCED SEISMIC RESTRAINERS 200 5350,.,
9 FOREIGN RESEARCH 200 5550

10 COMPONENT SEISMIC QUALIFICATION 250 5800

11 ADVANCED SEISMIC DESIGN 100 5900

12 HDR "ECH. COMPONENT ANALYSIS 300 6200

13 HDR MONITOR 200 E400

14 NONLINEAR SYSTEM MODELING 200 EEC0

15 PARET 300 6900

15 DAMAGE ASSESSMENT OF COMPONENTS 500 7400

.
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C[m3:=

CGLS

CBJECTIWS

FRCGPA9 CAT 3 CRIES

,-

PFCGPA'i PDilVATIGl & PFDJECT R REiTS

COST StF ARY

GEEDAL PRICRITIES ,

FG81 PF0 JECT RRICRITIES

SJY??:{

r.. 3
]

CO1 , - ,
__
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GCALS

_

I?FE'E lEERSTROING CF EALISTIC EER/ICR
.

- LES

ESP 0 TEE

ACCE?TN E STR DACSS
.

IBFPDE EESIGl ND CGISTECTIG ; rgt!7f

,-

RCE OF EPRCES
.

TECEICLES FOR IFFriAEEii

SECIAL C0iGTECTIDil ECRilCES

IEPPSE SEf KO FE.IAEILITI

ItVENICE IfiSECTIGl EQUIEPEiiS

PECFSATICML TESTING NO IfEECTICli CRITERIA

f B CDil e tS

ECCHED FFCCEUES, IETHCDS, 40 CRIERIA
,

EELATICf6

EELATCRY GUIEES
.

LICBiSING FOSITIGG
a

.

{~g s

. >

(Y
. s i



I

t

!

:

.i
CBJECTISE:,

:
,

( ASSESS ST;i'CTLDAL 28AVICR

(
! ULTIFATE FAILLE TES
E'

'
; . PARGiliS CF SAFETY

-

i.

[ EFFECTS CF IEE;!?L A|0 EO: ful EE'iOEM
f

[ '. C0iEI:nTICti LF tiCF19L A|0 ACCIEEiT C0f0lTIGiS
i
r ,

(' liFRO\E EESIGi a CCfiSTFLCTICti C'SLITY
t
:

~

EC40iT9FKI|iG CF CCfPJitR CODESI
; -

|, EEELDFtEli CF SIFFLIFIED CCCES

EVALUATICfi CF TECHilICLES CF ItiSECTICfl( _.

! (
,

'. IIB.0\EDATAPEE$-
t

SCAlR EX;SI|EITS'

t

[ ESPCfiSE TO inTUPAL FEDER

FEF0iiSE TO Pall I CLED EEiTS
'

DMIC TESTI?iG'

'l

'.

PROVIDE I?PJT TO
,

SEIS|ilC EESIGl CRITERIA

~ 03|fiITATI'vE GUIEA!;CE FOR E?E??L EESIGi CRITERI:t! F_

AEECtACY CF EESIG1 CCEES A|0 STA|CAFDS

.

-

4,
.

.

,
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'

STRlETURAI EllGIEERif1G RESEARC!l BfW101

PROGPAll BUDGET

~~

_.

(11000) FY - 81

AREAS OF RESEAlf)I
FY7) FYW OIR RE0 Am

0 1015 tWO $10W $1000
LmD [EFlfilT10fl

$790 $760 $1LO $21B 12 1 %
RESPWSE PREDICTICII

ACCEPTNICE N1D IfMORfWlCE CRilERIA
$190 $775 $1250 $1rff) $171)

0 $ 95 $250 1720 $720
LICF11SlflG SlITORT

EVAlllATI0il 0F fHl CDilCEPTS
0 0 0 $200 52m

2,
, _

(F 2.g

'N .y



o r n c nivn :ce.r sc,eu. 20 ru.e r,c,l i ct i v,.~nt tA u a .-.u ints

LOAD EEFlii!TICf! FRCEFA",

PEG #1FDTIVATICfi

EEEP A EASIS FCR CHCCSING LCAES NO LmD CCiEI nTICfG TO EE USE
IN THE EESIGN CF NUCL;AR PLG STFECiljFES [JER |0F:7L XO EGE'E

CCfDITIONS.

F U PAM A C'ETTS ,

'

BiGIEERING CUA?ACTEIZATICil CF SEISMIC INPUT

FLOCD FAZAPSS R 2 FLOODING t.rtCTS

WATE F#TE tr CIS

AIRCPA;T 2. tlc 3INE MISSILE I? FACT

LOAD CC(ERTICiG

9
,'

t.

< ( .
\,'

>
>
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.

BlGifilIRIf1G_OlAPACERIZATKILDESEISMICJNRJI

COSLSUIMM: 1. FY80 (PIES) - $150K
2. FY81 (CUR) - $150K

3. FY81 UEO) - $200K

.

OBJECIIM3:

EQUIVAlB1T BlGIflEERING If1IUT FOR STRUClllES AT F0lNMT10tl LE\ELS

EFFECTS OF ROCKlf1G N1D TORSI 0flAL IDTION

OlNMCERI7ATION OF flF#tFIEll) WTlft1
.

'

PROJECTJf1DS:

IO/El0P A FORML PROCELUK TO ESTABLISt| SEISMIC INPl!T EAR SOURCE [GlulS

N1 If10RT/?T ISSLE FOR PLR11S LIE DIABlB CM1YOfi, GETR

lEEFUL FOR EXISTING PLMS WEE SEISMIC LEVELS MY E If!C[ASED Fil[LY Oil SEISmLOGICAL
REC 0fBIDAT10fC

$ .

:

| \

W. C



1

WAlFRilRifADTECIS

CELSlHinRY.: 1. FY80 (PES) - $150K
2. FY81 (01R) - $200K

3. FY8l (REO) - $200K

WJECUVES:

EW11tE CWDITIONS FOR OCCURfBICE

DElU111fE P01BfflAL SEVER 11Y OF PIESSUIE PlLSE

ASSESS llE LilELill000 NO BEllAVIOR PURING VARIWS WATER llNTER EVEffTS

PIDJECLKEDS:

titRIHJS EVENTS NTECTitlG PlMff SAFEIY SYSTEE

ALL PLMITS NE AFFECTED
.

FElll0DS t1EEECD TO REALISTICALLY EVNIMlE WATER llNTER EVDTIS IN OPEPATlflG ftK1TS
_

% :.,
- i'b ,/
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m

.

EL00DJlA7ARDSlJ L00[LDRCIS.

COSLSLIIM: 1. FY30 (PRES) - $]DOK
(PROGIW1 fWMGEKffT SilARED Willi SSRB)2. FY81 (DJR) - $150K

3. FY81 (IE0) - $250K

'

OBJECIIVES:

DATA collect 10fl FOR STORM SLEE
.

EVAlllATI(fl T PROBABILISTIC tEDKDS LEB11L FOR PEDICTlf1G FLOOD IMZARDS DlE TO RIVER, C0ASTAL,

OCE#1 SURE, SE10lE N1D OllER TYPES OF FLOODlflG

OlMTIFY FLOOD PROTECTICil fMRGiflS

IB0JECUE6:
IMSIC IMTA f1EEKD T>; VERIFY NMLYTir^L f0DELS FOR PEDICTlilG FLOOD WATER IfVELS

OllNiTIFY C0flSalVATIEfB 0F CURIEfff IETEINIfilSTIC fEH10DS OF FLOOD PR01ECT10il DESIft1

OIMilFY fWlGltlS T FLODD PR0fECT10ft FOR PLMIT SliKllES NO SYSIl1U
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STPECTUFAL BEITEE!!iG FESE2?CH EPA?Di?

PEFCtEE PFEICTIC'i PCCGF#1

FC6?R1 FDTI'ATICfl

ASSESS, NG llE0\E LFJi bEEFE TECESSARY, TE TEPES USED TO PFEICT iiiE
FESP0iEE CF titCLEAR PJ:li STRLGFES |109 NOF'AL RD EXTFEE Ln;33,

,- .

.

PtCGPA|1 A PE'FS

SEISMICSAFETYl'ARGli;S

DWIKiIC TESTITE

FESP3EE PFBICTICfi COEES
.

EECfAPKIliG CF STFLCTUPAL CCEES
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SEISMIC _SN13DMGltG_PfKlWL
.

CDSLS!MM: 1. FY79 - $90K

2. FY80 (PfES) - $ff0K
3. FY81 (CUl0 - $1280K

11. FY81 (REO) - $128)K

WJECIMSt

OlWITIFY CONSERVATISf6 Ifl SRP CRITERIA

IEElff IffROVED SEISMIC IESIGl IEQUlfBOTTS

Pf0jECUEXi:

RAPIDLY OlN!Gif1G CRITERIA CALL FOR N1 ASSESSIETT OF lllE SIGilFICNICF 0F TllESE CIN11S

CllRIUlf SilGI CAUSE ORDERS IfMLVE SEISMIC DESIGN CAPACITY OF 0FERATlio PlRifS

SEISMIC tmDING IS A C0fTUI IfilTIATOR TO 5ST TliE liflEGRITY OF lllE D1TIIE [1RIT Slf1LIN4EGISLY

A
S.

'p<

t v
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DYtMIC.]ESIING

.

CWL3tHM: 1. FYB - if0K
2. I%10 (PES) - $100K
3. FY81 (glr) - $250K

ll . FY81 (IE0) - $300K

DBffIIVES;

PARTICIPATIGl Ill llEISSIWITEAKTOR

PIC0fEPATlalAL lESTIflG 0F CATEGORY I STRUCllJES

P05T-ENull0UAKE IflSKCTIGl

PRlEfT [[DXi:

OPIMIllllIY TO SilNE TEST DATA Gi IEACTOR Billt.DlflG NID SSI PDIAVIOR DlE TO GI0lND MOTIUt

DD/E!.0P PRE 0fERATIGIAL TESTitlG CRITERIA

fal0P CUlFIIUlE IN PlRIT STRllCTl]RES ESIGN lllR0001 COR[LATiffi 0F TEST DATA Will!.,

NIALYTICAL PffDICTIUl
,

DEV[10P IET-EARillGWE IllSPECT10ft CRITERIA h1EE fl0[ EXIST CURREfRLY
,

4
<, -
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PflKillfRKIEXITUCHELCODES

COSLSuiMY.: 1. FYW (PfES) - 10
2. FY20 (SilPL) - UWK
3. FY81 (CUID - to

11 . FY81 (ff0) - U m K

5. FY81 (ale) - Fl00K

DBJECEES:

ESTABLISil STNIMRD C0fftffER CODES Willi \ERIFIED ALG0RIlllfG

IBELDP liflLITY PACKAGFS FOR SIfft.lFIED INPlli NID DISftAY OF [SULTS

IEVl10P PalalPNtK Pf0BLBE ND SINUN0 SOUlTIONS TO \ERIPI 00ER C0ffi1IER CODES

Pf0JECUUllS:

IMPROE OllALITY OF IESIG1 fALClllATIONS

TEED TO \ERIFY IESIG1 CALClJtATIONS IfifffD1DENTLY
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STRUCTmat EiGItE;FING PESEUCH E?AGi

nkre:rIr;f' : ,2., Fw .:Li r. im Car::. a l J,nc ,r:3- -

w

PFCGPR1 TTIV;TICil

ASSESS THE AEECUACY CF TE CRITERIA IN USE TO ASSUPE TE PCELIC E2LTH

NO Skt.iY UCE ICFf'AL #0 EGEE LCADI.'iGS.

,-

PP"GPK1 1 ;'EiiS

SAFETY PARGItG FCR CCfiTAltPEriS

ECO11NG CF STFri CCriiAI.TEiTS

S??EiY FARGItG ER CATEGCRY I STECTEES

AEECCACY CF CCCES NO STNEAFDS
.

EUCTILIT/ UIE ItFACT
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IfL0 LEY _0Fl0 DES 303TRIMOS.

COSLSUFITRY.: 1. FY73 - $190K

2. FY80 (PIES) - $270K
3. FY81 (CUR) - $300K

11. FY81 (IE0) - $300K

@JECTIVES:

C0[lIlllUATIUl 0F EXPERitUlTAL VERIFICAT10tl 0F TNirEITIAL SilEAR LYAltlAT10tl

ALL0dABlE TERif1ERAL SilEAR Willi BIAXIAL ~1D1S101

PROVISIUlS FOR DlETil.E C0flSTRlETIUl ICQJilDENTS #1D TllEIR IESIRABILilY lil ACI 3If]-76

PfDJECL1U15:

IIIDER BIAXIAL. IBISlal #H) SEIStilC SilEAR LATERAL STIFHlESS IS DRASTICN1Y ffDUCED

fl[ED TO IEVELOP PR0fER IITORIMTIUl Lif1.iS TO CEl1PE 1FAK TIGilflESS

,'
.

.

.

) ,r,~<

. . . .
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WCIILIILIRGlitPACTIELGV)5

CMLSUm M: 1. FYfD (PfES) - $100K
2. FY81 (CUR) - $E0K
3. FY81 (RE0) - $200K

.

WJECII'E:

IEWLOP Na \ERIFY ICIll0DS TO PREDICT PERFORfmCE (f TlD-WAY STABS U'llER IMPACTIVE LMDiffi

Pf0JECIJE)S: .

IESEARGI ADDRESSES ISSlES ARISING FRG1 PRWISIWS OF APfUlDIXES T ACI 7 0-76J

RESlLTS Will PE APPLICARlE TO ALL PlMS

CIMClT PIMIS10flS IMSED BF#1lESTS

a;

ti.

b f.
O
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BMIATIQLCEIDLShELCWCEPJS

COSTSlMMRY: 1. FY80 (PIES) - 10
2. FY81 (WIO - $200X

'

3. FY81 (RE0) - $200K
.

OBJECTIES:

SEISMIC IS0lATI0fl K F0l!10ATION f%T

CONTAINKNT ITDIFICATION FOR PR01ECTI0fl ACAltlST PAPID llYDR0fB1 BURNIflG N1D COPE KLTING

PROJECLNEEDS:

BlW101 GmLS IllCLUDE IffB0VED IELIABILilY N1D SAFETY

A FEASIBILilY SEDY IS flEEKD T0 IDBfTIFY DESIRABE DESIGl ALLER'14TIVES FOR SNTIY IfPROVFIEffS

IN flUREG 0106, ACRS IEC0fTUIDED PlRSillT OF ALL RESEAR01 PIOJECTS UF0ER IfYRCNED SAFETY

IflCLUDlflG NNNICED SEISMIC DES'!Grl
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PlDl?E '3Pn \

PRICRITIES CF Ff E81 IN E C^ ! cy 1cci i'

P E ECTS Ff B F( EO | F( 81 F( 31 ECaKEAT '
FES IGR SUC- FRS

I

SEISMIC Sk :f t9?GI'ic 7CO F61 105] 14 12 I

I O vnC4) n ern 1:70 |PElri"cPy rF RTarTSal rnrcS

WaT;D '@TED -- 1 CTS 0 1;1 | ?rn 2"O 1;m

1 0 aD rr n !'t:T!rt:5 0 lu5 BJ 2m ?rm

CCtEAIFEF SACW 9;S"l; O 25(3)!50] |KO I NO |

|AEEg3Cf rF C0rES g ST@acDS JC0 270 IO 10 wn
I

SAhn' R:CINS - OTE? ST;'TTIFES 0 15] El 25] I 99

IMit9!C FSTIT, 0 1rg 95 0 | In | 27m

STr:1 rffga!' m 1T a ra INr 0 1:n 1:n I, ?ro um

Eir, OaparT. rF cFicMIr '41TICfl 0 1:0 15] ?rn n19
.

,

L Diriill TTI ffTF? DparT I rADPiq 0 1rn gY ?rn um

F1nr0 RaZa;ns g R nrn F;;;rTS (1) n inn 153 25] 45 8

(CNS'1 TINr, 2, T7G SSSIRTaV; uccC2) c3 3-n 7/n 5 E0

IW9FE ASSE;S?E'4T rF STTCT5FS n 19p(3) n ?ro I c;Ti I

EseqEE OccDTCTIcti rfr;n; en(m n n 1:n c;;n,,,

I 1rn g3 gg cgg
AICC?ACT 2 T1 FBI'E MIGII P DFECT 0

EVallJATICii CF NE4 CCtL~is 0 0 0 2C0 FE0

|
TOTALS 1C29 2Cc5 ICO 5KO

,

(1) mueerr SHAFS WITH SSRS

(2) Inctures slIK FM IAF A-1;;o $329K FCR TAP A 20

(3) F.GO StF?eeiT;a. aceT a

(4) SIWLIFIEL 5S1 CCEE EE'E.LCF'E;T ;, s ')
'

,

$-

90
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S!FFARY

,

%

O R PLYSIS CF INC? EASES IN 5E00 PFCG?AiS

FY E FY81 A
PPES PEG

SEISMIC SArttY PAEI!iS E6] 22E0 E20

TtCHNICAL ASSISTRE 95 72 0 625

CONT.SAFETYPARGINS 325 5CO 175, -

'

SArtiY PAPGINS- OTrER STR. 150 25] IO
D M lIC FtSTING 100 IO 200

-

EUCTILITf lier IPPACT LCAD 10 2C0 IO
'

FLCG ??Z3 FOS & FLTD rn: CTS 100 250 150

FESPCriSE PEEDICTIGl CCEES 0 150 150

EVALUATIGi CF NE4 CGCE;IS 0 150 150

TOTAL 22E

O GJFSE'4T LICEiSIfiS FECEL35 AFE IN STECilJPAL K0 SEIEMIC ACEDX( CF PES

EED TO ',ERIF( KPLYTICAL FECEDUPES THE0GH SCA! R EGERDEiTAL ?ESCLTS

O ESTIPATES CF FAILUFE FIIES & SArdy PA? SINS FED FCR A EALa.1CED LICE 4SI53

[ECISIGi

O SUBSTKITIAL EEET INCFEASES AFE NECESSARY TO INITIAE FEG?A5 VITAL FCR

LICE'iSING SUPERT, FE TIF/ A LACK CF FJDING IN PRICE SES, FEEUCE )J'

c, s
1

TIILYFESCLTS 3"
c

n0
/
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PREDICTION OF EARTHQUAKE RECURRENCE INTERVALS

METHODS AND LIMITATIONS

STATISTICAL AND PROBaBILISTIC

DETERMINISTIC / CLASSIC

GUMBELL

BAYESIAN

LIMITED BY: CONFIDENCE IN EXTRAPOLATION

(SHORTNISS AND INCOMPLETENESS OF DATA RECOPdL

NON-STATICNARITY IN TIME AND SPACE)

,_
GEOLOGICAL .

.

STRATIGRAPHIC (OLDEST OR YOUNGEST FAULTED ROCKS)

GEOMORPHIC .(SCARFS, SAGS, OFFSET STREAMS AND TERRACES)

DATABLE LIQUEFACT11N FEATURES

LONG TERM FAULT DISPLACEMENT RATES

DATING OF MATERIALS 11 FAULT PLANES

LIMITED BY: INCCMPLETENESS OF GEOLOGIC RECORD

ABSENCE OF DATABLE MATERIALS

NON-STATIONARITY IN TIME

D:
>-.

( '

,i

/ff



I

t

PREDICTION OF EARTiCUAKE RECURRENCE INTERVALS

RESEARCH APPROACH

IMPROVE QUALITY AND QUANTITY OF DATA RECORD ,

EXAMINE ASSUMPTICUS OF STATISTICAL SEISMICITY METHODS
.

TRIAL APPLICATIONS OF CURREl!T METHODS

COMPREHENSIVE STUDIES OF MAJOR EARTHOUAKE SOURCE AREAS
,

It1VESTIGATE SPECIFIC FAULTS AND FAULT ZONES .

DETAILED INVESTIGATIONS OF RECENT EPICENTERS

EXAMINE TECTONIC STRESS CONDITIONS

,b
4'

'2 ?'



,I.
\ \, )\ '~1-

//
a,

Pc0ELEM

MAY 20, 1979 - D, C, C00K UNIT REPORTED LEAKING CIRCUMFERENTIAL
CRACKS IN 15" MAIN FEEDWATER LINE NEAR STEAM GENERATOR N0ZZLE,

: l l:, eE!ur w sp o l rJ A' i_ yi K m lre le :vuK ti uI aius L F i ' cc q wi n, t i u i . h u-novise- -

9 :./ , _, a/ a _uv _i -ini _.

THEM OF D, C, COOK FAILL'RES AND REQUESTING SPECIFIC INFORMATION

n. R 'L u" , .F_ n I Cn^ i I m. u' , I u c.c c r i 011 n o Jr r. .c r o s i I m cma . n uG r nO N, " c D' ',",n i _ ac o R v. R t u o''
Cru v m. sn nvu.

HISTORIES, IE REQUESTED PWR LICENSEES IN CURRENT CUTAGES TO

I" MEDIATELY CONDUCT VOLUMETRIC EXAMINATIONS OF CERTAIN FEEDWATER

FIPING WELDS

.A C T I O N S , R ; "m ^ n^la OT',;;s I I. C m"R R "n i. T u,r
.a t n' 0 ; S U L T 0.; T '.;- a 2 0 V ;m i .u ,m. - n -_. ,n- . .

~

WESTINGHOUSE FWR'S RECORTED CRACKING AT THE N0ZZLE TO PIPING
9 er-| n gflI Ilv ,

.

(
.

'

JUNE 25, 1979 - IE BULLETIN NO, 79-13 I.'SSUED REQUESTED ALL
e r:"ce,nlLn.^ c t TL> rl^i ::". L: i :-^

ui u m , "i n *L o L U R .A. i"t un C: s I e n.i t;R- 1i.ACILTII mR u.lI"N: vuau. u _. u r - m -.

SPECIFIED INSFECTION PROGRAM WITHIN 90 DAYS,

1
,-
'

s

3 k
.')y

-

< . :v-
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noru-:c r t r_ ,,m.c uo. c c e r;,.jg7:, e., i I p,:m i.,n.-
< __. _

,

(N0ZZLE TO PIFING)

PLANTS INSPECTED

TO DATE NOT CPacKED CR AC'<ED

TURKEY FOINT 3 & 4 X

| FARLEY l X

CRYSTAL RIVER UNli 2 (BZW) X

| ZION 1 X

! PRAIRIE ISLAND 1 X

l TROJAN X

! INDIAN PT, 3 X ,

'
CALVERT CLIFFS 1 (CE) X

DAVIS EESSE 1 (EEW) X

EEAVER VALLEY l X ,

X'^ SALEM i .
,

KEWAUNEE X

H, 3. ROBINSON.2 X

! SURRY l & 2 X

'
SAN ONCFRE X

! D C, COCK 1 & 2 X
r

i PT. EEACH UNIT 2 X

i NCRTH ANNA UNIT 2 ?

I

.

%

,),, s

-

, -

|
.
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c a r n. _ r i ! :_: i.p. i . , a c, _._.1t; r u s.<a:..v, v, : l ,u_: o. c. c-i, r.a!_ 2N ai_yc reu-

, o t .
- - m - v_s

<

h.e r v hrylniifu v
in : D C.| u. i ._

FACILITY CRACK SEVE0!TY PODE OF C?.SC U3E

D. C. COOK UNIT 2 THROUGH WALL CORROSION ASSISTED

FATIGUE

"

D. C. COOK UNIT 1 DEEP CRACKIl4G

"

H. B. ROBINSON UNIT 2 DEE? CRACKING

"

EEAVER VALLEY UNIT 1 DEEP CRACKING

"

KEWAUNEE MODERATE CRACKING

(.100 IN.)

SAN ONOFRE MODERATE CRACKING STRESS ASSISTED
~ (.090 IN MAX), CORROSION.

POINT BEACH UNIT 2 SLIGHT CRACKING STRESS ASSISTED

(~.040 - 0.80 IN) CORROSION

CAUSE OF CPaCKIi!G
.

CAUSE CF CRACKING NOT IDENTIFIED CURRENTLY.
_

CONTRIBUTING FACTORS SUSPECTED:

I ORIGINAL FA3RICATION DEFECTS
_

PIPE VIBRATION
- -,=:uvlvre==cmpI NLii. 6 y. i .a.tw.,

tu .

.. L v('~i ,,C ( ( 7 (C~ C. C .)s.v 3, Il -voum.

[ V..O C,{ C 3, 3[CI OCQ{'an{s'TTCS g
.. i iu. ..i aum ilv , q

-
.

-l'

z' _

%
- .)
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PWR PEE 0WATED ?I?iNG STRESSES
'

NORMAL OPERATING STRESSES

- c e. q u o. cen ..

DEAD WEIGHT.

THERMAL EXPA,!SION
'

,

THERMAL TRANSIENTS,

(THROUGH WALL THERMAL EENDING STRESSES AND

<- THERMAL STRESSES DUE TO LOCAL GECMETRIC

DISCONTINUITY)
'

.

ALL NORMAL OPERATING STRESSES WERE ANALYZED WITH AS EULIT
C0i!DlTIONS, THE STRESSES ARE UNDER THE CODE ALLOWAELES.

O
s

*\f
'N .'

e ./
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CDPRECTIVE ACTIONS

/

qun a. \ Tra.q-- 'y, s.

i.

REPLACE CRACKED COMPONEilTS.

REDUCE STRESS CONCENTRATIONS.

REPAIR AN ASSOCIATED MINOR INDICATION.

VERIFY ADEQUACY OF ACTICNS 3Y RT AND UT FOLLOWING FAERICATION.

ESTA3LISH TEST PROGRAM FOR ACCELERATICBi, DISPLACEMENT AND TEMPERATURE.

LONG TER",

/

PERFORM TEST PROGRAM USING DATA OBTAINED AND SUBSEQUENT ANALYSES TO
<.

ESTABLISH CAUSE OF FAILURE. ,

MODIFY PIPIii3 SYSTEMS, IF REQUIRED.
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NPR ACTIONS

. _. 1 , -_ nn L::, :1:p tant. m' ": .".u1r il ::._.uj- - ~ - -n-pe t .n : L q u. cu.. .o ::cre .u . .
. 1 . . ._._..

1

I. FAILURE INVESTIGATION - CAUSE 0 CRACKING

A. CRACKING MODE, METALLURGICAL ASFECTS

L i. C u'le "_ 'rira. .,cRtoryicyr.

1u ._.

INDEFENDENT ANALYSIS BY ER00KHAVEN AND:

LAWRENCE LIVERMORE LABORATORIES
.

B. STRESS ANALYCIS

: REVIEW LICENSEE WORK

: INDEPEi1 DENT ANALYSIS 3Y INEL

REVIEW AND RECOMMENDATION ON TEST PROGRAMS:
'

BY LAWRENCE LIVERMORE LAES.

Kt'/Itd -.., -- lens 9.n,n O. -,, 7m,,a,cy n-, -,..

-ws uta u rtnni1on11.

III. CONSECUENCES OF CRACKS

20R R I'of_; Cu '.U_??'G.mR t 0 .3 7 3. . I "n~;_?_;,i i Ya .s _.4 ., .n. _

3. PIPE STRUCTURAL INTEGRIiY

ev.el:, :::cr-ec
e ui _ _u ac.

IV. EVALUATE REMEDIAL AND CORRECTIVE ACTIONS
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