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262

kds i DR. PLESSET: Le t's begin. We have ? rather full

2 day, but of nece ssity it is going to De a shsrt day, because

r" 3 some of us have to leave by 3:30. That is th+ good news.

4 Now the bad news: We are going to be succinct
_

5 both in our questions and our comments. I ha/e asked the

6 Staff to be likewise. '''

7 Sefore we begin I thought I would say a few words

a to you. What we are concerned abou t today is the fact that

9 the ACES must make a report to the Co mmi ss ione.'s in July

10 regarding the re search budge t; and thi s, I am sure, wili also

11 go to the Congress, even though we prepare another re port due

12 in December .

13 We have alreacy prepared two re por ts. Let me tell

14 You wha t kind of reac tion they have gotten. In the -

15 preparation of the bill in the House Commi ttee , which has

16 oversignt on the finances of the NRC, they made some comments

17 in the bill.

IS There are some specific criticisms of the ACRS in

19 the bill. Inat i s unu sua l . Let me read it to you. They

20 want to propose three changes to increase the utility of the

21 A2RS report as f ollows:

22 One, they are asking ACES to pre pare i ts report in

23 a ccordance with a scheoule tnat permits it to ce used by tne

24 Ccnmission in preparation of the fiscal year 1931

25 autnorization request. That we are coing, ho pef ully. The
(_
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kas 1 Commissioners would consider the budget in July.

2 Two, prepare a clear sta tement of research

' 3 priorities, including specification of projects the ACRS

4 believe s should be added to or dro pped f rom tne Commission's

5 researc h program. That is a very specific request.

O Three, include discussion of the spe cif i c manne .-

7 in which the Commission's reactor saf ety research projects

e are expected to affect the Commission's reactor regulations.

9 T ha t is a little less clear.

10 You can see wha t some of our problems are. It may

.
11 very well be that the ACRS re ports of the past two years

12 have been more concerned with form than substance.

13 Now we have to try to reverse that and pay more

~

14 a ttention to the substance and less attention to the form.

15 I mention these things to you because we look to
(

16 you for help in considering the budget and the items, and

17 di action of the safety research program.

16 I think that Mr. Murley of tne Staff will certainly

19 help us get as much of this in this short day as po ssible.

20 Do any of our consultants want to make comments on

21 our task? I don't know if we can do it all tocay, bu t we

?_2 will try.

23 ?!e will have to transmit to the full committee our

24 views regarding t he budge t, as well as the research program,

.

25 wnich is the more important thing f or us to ce concerned
(
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kds I with, ra t he r than just the dollars.

2 So you will wait until af ter the presentations to

3 make comments. Hopef ully we can complete all the'

4 presentations before 3:00 o' clock. I think that is when we
,

5 will ha ve to adjourn; 3:30 is as late as we can stay, and

6 we neec some time f or discu ssion.

7 I would like if we could finish by 2:30 or

3 2: 45.

9 PROF. THEOFM10US: In view of the time limitation,

10 could I sugge st we let the speakers speak witbout

11 interruptions so we get the train of thought, and then naybe

12 after a par ticular segment, ask questions, instead of

13 breaking in all the time?

14 DR. PLESSET: Tha t i s a g oo d ide a . It will

15 certainly hel p.

16 I also asked Tom Murley to n6 als people be4

17 succinct and not go into any particular amount of background

le material. We are pretty familiar with the facilities anc

19 fairly familiar with the programs that are involved with

20 those facilities. We can save a lot of time that way.

di Any other comment?

22 I thirk na t is a good suggestion. I hope t he

23 Staff will make note of that. vie will try to c.co perate f or

24 a c hange and let them spe ak wi thout too much hara ssnent and

25 i r.te rrup ti on .
1
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eds i I guess we can proceed, Tom. Do you want to

2 comment?
~

/ 3 MR. MURLEY: Yes. Okay, thi.. will be the first

4 time we have really gone into detail on budgetary material
_

5 with the Committee.

o I had intended in my introductory talk to tell you

7 what the material is all aoout and lead you through it. I

S will do tha t.

9 Also Dr. Ple sse t has asked that I take a little

10 time to explain what is in the fiscal 1980 supplementary

11 request tha t we will be requesting of the Commission,

12 probably witnin a month.

13 First I think I need to go over some introduc tory

14 remarks. We a reexam'aing our program in light of the

15 Thr ee Mile Island accident.(
16 We have alreacy made some changes in the program.

17 The semiscale tests have be3n run on TMI type

la s imul a tion s .

19 The LOFT program has been cnanged. We have

20 conductec hydrogen experiments and will be conducting more.

21 And there was a c ha nge in emphasis in our Cone D

22 progrem. We are tarting to accelerate transient coces.

23 You recall last year we had the research staff

24 with the su ppo r t primarily of the Idano National Engineering

25 Laboratory staff. I conduc ted a survey of reactor safety

112 'l 3 /
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kas I researcn needs.

2 (Slide.)

'

3 I will just quickly reiterate what these were.'

4 There was widespreac agreement that licensing evaluation

5 codels be conservative wi th regard to large LOCA.

6 The current programs were addre ssing the small

7 sc21e codel researcn needs, but f urther large scale tests

5 were neced for both PWRs and SWRs.

9 We have started the large 3D protram, and it is now

10 going et high speed. Gary f -ane tt will talk abou t that

!! later.

12 We nave since started SWR countercurrent flow

13 limiting research programs at _ynn, n. ssac hu se tts. That is

!4 also large scale in conjunction with EPRI and GE; and I

15 believe Al Serkiz intended to cover some of that.

16 Also there wa s widespread agreement in the

17 community and ACR$ that more emphasi s should be placed on

15 ncn-LOCA re search. We started to do that, as a ma tter of

!9 fact.

20 (511de.)

21 he went to the Cc mm i ssi on. This cuoget cnert is

22 taken f rom last year's Commission pre sentation. We s howec

23 thct the LCoA-ECCS program would start down after fiscal

24 1980 anc continue down.

25 Indeed, tbc wnole light water reactor program would
,
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Kds I start cown in fiscal 1980. Tha t has been our plan up until

2 the TMI accident.

3 I think we have learned that there are quite a

4 few areas we haven't been addressing adequately, and we

5 intend to do that.

6 As a result, we f ore see the following impa on our

7 pro gr a.T : in fact, it will not peak in fiscal 1980, but

6 will peak in 1981 and take a large jump, and start down at

9 rougnly about the same rate.

10 I have shown three budge ts here. The dark lines

11 are the old lines from last year. For information, the

12 1978 and 1979 figures include part of DOE's funding for

13 LOFT. You recall they had tu pay to finish the construction

14 of it. It was all part of saf ety research in a way, so I

15 am inclucing this to show the trends.
k

'6 We are going in with a supplement to our 1980

17 budget. If we get that, then the budget increase will

la s ta r t cff in 1950 at a mucn higher rate than what we have

19 previously asked for, and still will peak in 1981 and come

20 down.

21 If we don't get a bucget supplement in 1980, then

22 it wi 1 take a much sharper rise in 1981.

23 I should explain that this budgetary su pplement will

24 get us into areas where we will start looking at accidents

25 t ha t go Oeyond design basis accidents. Particularly, we will

q ,- ,

c// .528
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kcs 1 be looking at wha t we call cegraded plant conditions.

2 Ey and large we have assumed that we have taken

3 the Appendix K a rsumptions that may be loss of of f site po w e r ,

4 but the ECC systems work.

5 When you ge t into transients and small LOCAs, where

6 the time scales can extend out into hours, there is a lut

7 of o pportunity f or operator intervention. That can sometimes

S negate the emergency cooling system.

9 Likewise we will be looking at multiple failures

10 o f equi pmen t. We intend to be doing more exploratory

11 research.

12 We will be looking at real plants. We will be

13 1 coking at trying to a pply the le ssons of WA5H-1400 to real

14 plan ts, and how they would stack up against the various

15 a ccid en t scenarios in WASH-1400.-

(
16 We are looking into possibly some simple me thods

17 for making quick calculations. We don't have firm iceas on

18 that yet. I throw it out as an indication that we are

19 thinking along these lines.

20 I have asked to se if we can get evei, a small

21 computer in research so we could experiment with some small

22 progracs ourselve s to see if it makes sense to do quick

23 calculations. I think we can , of tne kind Carl Michelson

24 do e s , f or e xample.

25 So those are the general aleas we will be moving
s
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kds I into.

2 Dr. Plesset wanted me to talk about the fiscal 1980
~

3 su ppl emen t.

4 (Slide.)

o inis was presented to the Full Commi ttee ebout a
o mcnth ago. Most of you weren't here, so I will go over this.
7 We will be asking for abc .it $29.8 million above our
6 regular request in 1980. It is broken cown into six
9 categories. I will go over each category in a little more

10 de ta il .

!! Thi s ma y c hange slightly. Sol Levine is still

12 working on the papers, but there will be major changes.
13 (Slide.)

'

14 The first area, better understanding of transients
15 . and small LOCAs. We see an urgent need to modify and check

s

16 our coces to improve their ca pabili ty to handle transients,
17 natural circulation and small LOCAs.
16 This includes a fair amount of money just for
19 running the codes to examine the trensients.
20

We plan to upg . 3de SEMISCALE by acding a secondary
21 system anc a secondary steam generator so we can look at
22 plant transients.

23 We are tentatively planning to u pgrade the TLTA
24 facility to stucy SWE transients anc small LOCAs. We n eed to
25 modify La.:T so we can accelerate the small LOCA tests. It,
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kds 1 will require some addition hardware that we hadn't planned

2 on until another year or two; but now we intend to

3 a ccelerate it.

4 Don McPherson will talk about this later.

5 We have separete effects, and thermal hydrau'.ic

6 tests. Also, Al Serkiz w;11 talk about how they will be

7 modified.

8 We intend to do scoe studies of cooling several

9 damages cores , like wha t may axist in TMI today, for example,

10 or po ssibly looking at other types of core damage and see

11 t ha t , in fact, we can c ool tho s e .

12 We intend to icok at the release and transport of

13 fi ssion produced f rom da:. "ged f uel that may get mucn ho tter

14 than 2200 degrees, up to 3C00 or 4000 degrees Fahrenheit.

15 . A major item is to establish a data bank for each,

(_
16 operating reactor that will allow us to do calculations

17 immediately. Once we learn there is an accident or an

18 event at some plant, we intend to have codes available and a

19 data banx, inclucing an operating deck for each reactor.

20 Procacly tnis will be done at National Labs.

21 ( Slide . )

22 Ine seccnc area cf extreme importance is enhanced

23 opera tor capability. This is the second item. Logically

24 it snould be first. We have to develop the in s trumen ta tion

25 neecs that shoulc be brougnt i n to the control room so the
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kds I opera tors know the status of the plan t.

2 The mo s t obvious is liquid level in the reactor

3 vessel. We think we have experience along those lines that

4 can help commercial plants.

5 There is a lot more, too. We should

o systema tically go through each plant or each type of

7 plant and find out what kind of instrumentation is neeced to

S measure the parameters that have to go into the control roo-

9 We then will look at control room displays, and

10 in particular what kind of.diEgnOstic systems ;he operator

11 should have ava' ' able to him.

12 I don't celieve we mentioned it last time, but

13 t he r e is an excellent prototype system that is existing on

14 the Haloen reactor. Halden is a small test reactor in

15 Norway where they have a ciagnostic sys tem. It is in a

16 small room next to the control room. It has three CRT

17 displays.

16 It is not really the palnt operator -- it is

19 one of the operations staff -- can sit at the displays.

20 It interrogates the plant computer. It doesn' t control the

21 plant. It craws dans out of the plant computer and analytes

:
4-- .

..

23 For example, the thermocouple reacings at TMI

24 could have been dispicyed con tinuously and systematically

25 on :ne CRT cisplays in this room I mentionec.
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kds 1 We are looking very seriously at installing such

2 a systel on LOFT so that we can get experience ourselves.

3 LOFT is an operating reac tor. It i s, I think, uniquely

4 geared to tnis kind of a system, so we can get some

5 operating experience.

6 The Germans are so impre ssed with tr.is system at

7 Halden that they are moving toward Installing it on the

S Groven-Rhinefeld reactor in Savaria. It is a PWR built by

9 KWU, and Prof. Berkhauff er in Germany is very impre ssed wi th

10 this system. I think they are moving toward possibly

11 installing it on most of their plants in Germany, though that

12 is a bit premature to say tha t now.

13 The tnird item is a task to identif y the data

14 transmission requirements and review the accident response

, 15 procedures of the NRC itself. We should have more
L.

16 information available to us in the in cident re sponse cen ter.

17 We are looking a t, do we need out own computer,

18 w ha t kind of display steps, and so forth.

19 MR. ESERSOLE: ESF means engineered saf ety f eatures.

20 If you go to any SAR you will find ESFs are limited to

21 definition of machinery and equipment that mitiga te s LOCAs.

22 It doesn't incluce the critica.' auxiliary feedwa:er pump.

23 The re f o re , it is obligatory to center the scope of

24 what is callec ESF until all elements of the plant that cope

25 witn the af ter ne a: removal problem af ter trip witneut the
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kds I condensor. T ha t is a point of beginning.

2 MR. MUP. LEY : This is shorthand. We agree with

3 t ha t .

4 (Slide.)

5 Plant response under accident conditions. You

6 recall in TMI we had quite a lack of understanding of wnat

7 condi tion the reactor was int but also thert was a question

S of was there a nydrogen bubble, how big? Was there oxygen,

9 how much? And a lot cepended of not knowing the extent of

10 boiling, if there was anyi we didn't know the coolant

!! chemistry, and so forth.

12 We intend to uncertake some tests to examine

13 what the coolant chemistry could be under fuel failure

14 conditions, and better ways of sampli., that a t high

15 pressure. .

1( We expect to look at hydrogen behavior, how it is

17 generated, i ts tran spor t through the . stem. And clearly we

IS will have to look at probably each reactor, because removing

19 hydrogen from the -- the pressurizer surge line on a S&W

20 plant is diff erent f rom Westinghouse plan ts, so the behavior

21 of nydrogen ga s would be different getting out if the

22 pressurizer relief valve went. We have to look at each of

23 t ho se .

24 ile will do ef f ects of hycrogen explosions. ne

25 won' t cc explosicn researcn ourselves, but we snoul catalog

n-. --
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kds I the inf orma tion available . There is a wide range of

2 information available. I t wa s not readily accessible to the
.

3 NRC on shcrt no ti ce .

4 We will have to l oo k a t the response of plant
.

5 equipment and structures to accident conditions. Here we

o mean things like the hydrogen pre ssure spike. What could

7 that do to equipment in containment? Wha t could it co to

a the containment itself ? What does the containment spray

9 system -- sodium hydroxide -- do to equipment in containment?

10 W ha t doe s prolongec exposure to radiation do to cabling and

11 equipment? 60 forth.

12 A lot of tais equipment was not designed to

13 withstand the wa ter and radiati:n levels at TMI. In fact,

14 some of it dian't.

15 iVe in te nd to look at -- this means maintaining

16 containment integrity under f uel melt conditions.

e-1 17

18

19

20

21

22

23

24

25
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303.02.1

ow I de should go beyond tne TVI accident itself and

2 take a look at if we were to get large casses of molten

3 f uel, what could be done to mitigate tne consequences.

4 We have programs along these lines. This is meant to

5 ua gment that.

6 Finally, we need to do bencnmark testing of

7 struc' ural and cipiig system analysts codes. de spent

3 a lot of time and thought put into wriat we call verifying

9 codes. That was always our l arge LDCA codes.

10 We have done nothing with regard to our ssructural

.! ! piping systen analysis codes. It has shown up in seismic

12 plant shutdown. de have to start doing that in a syster.atic

13 way for these codes as well.
.

( 14 (Slide.)

15 Finally, I oeileve tnere should be a comprehensive

16 postnortem examination and plant recoverv. This should not

17 be primarily the governT:nt's responsio111ty. ne have nad

13 discussions with EPRI, DCE, and witn the utilities and tnere

!? will be another meeting next week at EPRI.

20 'Ay unders tanding is tnat they intend to ta;:e tne

21 lead on the postmcrtem of the T4I clant. Nevertheless,

22 we celieve we should ce an integral partner to that

23 activity and, la fact, will have to do some o' the examinations

24 ourselves, ae celle/e.

25 de expect to take some damaged fuel e n t .' it cones
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3:8.02.2

bw 1 out probably to -- we are looking seriously at the hat shop

2 at the test area north in Idaho out near LOFT that wis

3 initia lly built for the aircraft nuclear propulsion project.

4 It was recently upgraded. It will be a flrst class facility.

5 We think that is a logical place to examine some of the

6 fuel. We believe we should go la and measure the fission

7 product chemistry and plate-out data. What kind of f ission

3 products and where are they plated out in TMI?

9 Fi na ll y, we want to look at some of the

10 saf e ty-relat ed equipmen t , .c abling, Ins trument s, that kind

.11 af thing in tne plant and froci tnat help us establisn some

12 requalification criteria. Lf tne utility plans to take

13 TMI back to power someday, we clearly have to have some
^(, 14 criteria under wni.ch we will allow the plant to operate.

15 We think we need research in those areas.
'

16 (Slide.)

17 Two more. One is risk ass essment. I,am not

IS the best one to tal k about it. I will summarize it for

19 you. When we presented it to the Committee the last time,

2C we only nad 53C0,000 here. We ought to be fed up, and we

21 agree. So we nave oeefed it up. W e ., ee d 31.4 million to

22 go into detail looking at the e vent trees cf accidents.

23 This should ce kind of the in t e ll ec t u al guide answer to our

i 24 research program on icoking at various accident scenarios,

25 at least the ones coning out of WASH-14 and any others we

277 337

.. .



277

308.02.3

be- I can think of, and then that_will allow us to examine with

2 our codes 2' much more detail those various scenarios. We
_

3 expect a larger program on human error rates and.the impact

4 of human errors on risk.

5 We have to beef up our f ailure data analysis

6 e f f ort. The total there is 53.1 m ill io n .

7 (Slide.)

S .iith rega rd to improved reactor safety..this is

7 a different budget category. That is why it's broken out

10 separately, the same as for risk assessment. We need to look

.11 at improved containment concepts. Here we mean vented

12 containments primarily and we intend to look at how we

13 might backfit vented concepts into existing containments.

( 14 We will look at inproved safety syste'ms for coping with
15 accidents. These are things like res idual he at removal

16 systems that can coarate higher than 4.00 psi, b e t't e r de c a y
17 heat remove system 3, that kind o f thing.

IS And value/ impact methodology is really aimed at
!? If we are looking at cackfitting reactors, we know tnere is

20 a high eco.onic cost with that, and we have to have some

21 better methods f or quantif ying tne cenefits.

22 Th a t sumne .zes the fiscal '80 supplement.
23 iie sent down copies of the Commission Staff paper. It's

24 discussed in more detail there.

25 I wo ul d s ugge s t you re f er to that for more details.
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30S.02.4

os 1 Now I would like to snif t gears into our fiscal

2 #1981 oudget suomission. This is wnat is new to the

- 3 Committee. There is a formal procedure that we have to go

4 through. We have sent cown to the Co rmitt ee our zero case

5 budgeting documentation. For the of f ice o f Research, it's

6 this thick. It's almost impenetrable to a beginner, so

7 let me try to summarize it for you.

8 DP. PLESSET: Tom, let's see if we have any

9 comments on the supplement. I think that would be a suitable

10 point to do that,.before we get into the 1981. Let's

.11 have succinct, pointed comments or questions. Ivan, you

12 look er though you are ready.

13 MR. CAITON: I made a lot of notes here. Just

(_ 14 one thing, better understanding of transient to. sma ll LOC A

15 events, that seems like a lot of money. I would need more

16 detail. That se6ms like a lot of money to spend in an

17 area where work has been oging on for some time.

18 MR. MURLEY: Let me discu ss that with you at

19 the break. I ha ve a sub-breakdown on that, but I don't
/

20 have It at nand here.

21 DR. PLE55ET: Do e s tha t include a lot of

22 ar.21ytic work?

23 VR. VURLE Y : Yes.

2' DR. PLESSET: Mostly analv.ical work, or do es it

25 include special work?

277 33o
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bw 1 M R . C A TION: Would you put the second silde back

2 up? Be tter understanding of transient and sma.11 LOCA

3 acciaents.

4 (Slide.)

5 The bottom two items loci new. Coolability of

6 several damaged cores and establisning of the data sank. I

7 a ssume the data bank is so you have - if you were going

8 to run RELAP, it would be set up anc ready to go for a

9 specific plant, that ls what that means?

10 MR. MURLEY: Yes.

.11 MR . C A TDO N: It's the ones from that point up

12 that I would h- e some reservations about. I guess I wo uld

13 need to see more before I could be more specific.

k- 14 MR. MURLEY: I would suggest a starting. ooint

15 would be the discussion in the Staff paper -- the Co mission

16 paper. Unle ss you have something specific. I don'* know

17 how to respond.

13 A large part of it has to do with hardware.

19 33 million and 2.2, si nillion, this really is hardware to

20 do transient tests.

21 MR. CATTOd: A e yo u re f e rr ing t o --

22 DR. PLESSET: Here is a paper headed "Research

23 Y '30 Supplemental Sudget Information."

24 MR. CAITO.4: I got so many vesterday --

25 MR. MURLEY: 3 ring my cocy uo from the teole,
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305.02.6

bw I will you. Bi ll ? Thanks.

2 DR. PLESSET: This was prepared for the

3 Commissioners by So l Levine. What you might do is look

4 at i t a ll , then ask your question again. Is that a ll right?

5 Can we come back to it, Tom?

6 MR. MURLEY: Yes.

7 MR. CATTON: The first item, it's not c.' e ar to

8 me what modifications must ce made. I have been led to

9 believe fo r the. most part the codes do reasonably well

10 in handling the small LOCA.

.11 MR . MURLE Y: It's more than that. TRAC, for

12 example, does not have a secondary system in it. If we

13 will deal with transients that originate in the secondary

k.. 14 system, and most of them do, we have to put that in and

IF we have to put in control features.

16 We will be looking at RETRAA which is a very old

17 version of RELAP but ha s good control features in it.

18 There is an IRT code we purchased from Combustion and is

19 up at Brocknaven. We need to beef that up.

20 We are shifitng away from the large LCCA emphasia.

21 ilhen we do tnat, you need a 'ot more capacility in your

22 ccdes.

23 VR . CATT0J2 A different kind of capability.

24 MR. 90RLEY: That's rignt. But it takes time and

25 money to do that. We are saying that tnat is about 31.7
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bem I million. A full secondary system witn associated trips

2 and controls would be added. Noncondensable gas model.

' ' . 3 RETRAN and IRT will be modified to meet the immediate

4 licensing needs.

5 MR. CATTON: Now you have three.

6 MR . MURLEY: We will incorporate COSRA into

/ 1RAC. That .will allows us to do more detail core analysis.

S I think C03RA really needs - if you want to look at details

9 of cores, you need that kind of detail. That doesn't have

10 a system capability.

.11 MR . CATTON: Let me give to you some of the

12 feedback I have been ge tting listening to people talk about

13 a nal ys is . You get the f eeling that it's a cuasi-static

(- 14 process and can almost do the classification by hand. This

15 was confirmed by some of the people with the Licensing Staff

15 wro were here a few days ago au the Full Committee meeting.

17 That question was asked them directly. How well can you

13 make classifications without a computer? A person indicated

19 they could do reasonably well on the oack of an enveloce.

20 Look at Vithelson's analysis, which was done using

21 maybe a hand calculetor -- I was going to s ay slide rul e

22 but t ha t 's --

23 2R. PLESSET: That's obsolete.
.

24 (Lau;hter.)s

25 MR. CAITO:,: Cro tne point o f vi ew of putting
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ow 1 together a system to look at a plant as a system, which
, . .

2 means you all have the steam generators and pumps and

3 everything and the various controls built into the system.

4 is important. I am not sure that if I were doing it, I

5 would want to hang all that on a code like TRAC that has

5 a le vel of sophistication that is just not needed as f ar as

7 I can te ll, at least for the beginning part of the accident.

3 Now if you ge t down to the case near the bottom

9 where you are interested in what happens after you have

10 damaged the core, that is another ballgame.

11 MR. MURLEY: Let me respond. As I said, tnere

12 are classifications that can be done simply, and we

13 intend to do those and find out the range of applicacility of

k_ 14 those classificatlons. We have to have the capability .o
.

'5 do those on short notice.

16 I don't tnink you can rely on them unless theY

17 they have been tested against something bigger. To shut

13 o ff our adianced code development or say that ycu don't

19 need to look at these even quasi-steady state a c c i d sn t s --

20 there was ooiling going on. so in orde: to examine tnat

21 you need e code that has two-phase caoacility. You nave

22 to look for suotle things in these accidents.

23 VR. SHU.MWAY: I wanted to agree wi:P ev

24 only cecause with hand classif ic ations yo u c a r an c~erall_m

25 gross ness and energy balance on the systen, but if you want
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bw. I to know about the two-phase distribut ion o f Ilquid in

2 the reactor, which you must know if u a are going to

3 a sse ss whether or not you have DMS and heat- up, you need

4 more ;ophistication thcn you can have with hand

5 cla ssif ications.

6 MR. CAITON: I hope I wasn't implying you would

7 do it all by hand. It's just that --

S VR. MURLEY: You were questioning why we nead

9 monet. That is at the root of it. I am tel.ing you u .

10 unti- now we have been going very f ast with our effor . .

I1 focussd on the large LOCA a nal ys is . de have to shift

12 gears a oit and put a lot more emphasis on a broader range

13 of code s than we have been. That includes TR AC, RETR Afs ,

\~ 1,4 IRT and CGBRA.

15 MR. CATTON: I thought RETRAN was an EPRI code.

lo MR. MURLEY: Yes. It was developed by Energy,

17 Inc. under EPRI's sponsorship. We either have it or will

13 have it and will oe using it as wel as the Idaho and

17 Srookhaven.

20 VR . CA TTo ch Where does tne SSC coce fit in?

21 VR. MURLEY: That is a liquid me tals s ystems

22 code developed by Brookhaven. de have asked then to look

23 at if they cculd modify that to 1. cok at water reactors.

~ 24 It's not a simple mocif icat ion. You nave tc tak e out the

25 codium, take out the se:ondarv system, t wo -p h as e
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bw I capability and so forth.

2 If that can be done,. we may put some e ff ort into

3 that. Now it's limited to a scoping analysis of what can be

4 done. It's a good liquid metal systems code.

5 MR. CAITON: Also a good systems code.

a MR. MURLEY: Yes.

7 MR . CATION: I guess I am speaking from ignorance,

3 but it seems to me t'at that would oe a good direction to

9 go. Wat3r hydrology is very much like sodium. The heat

10 transfer part, you have to worry about.

.11 MR. MURLEY: There a lot of diff erences when you

12 get in details. bteam generator models are different.

13 It has no pressurize , no two-phase capability. We nave

(. 14 to look at those. I nave accounted for $1.7 million of the
,

13 3.1. The other is analysis of PWR and BWR transients. Inis

16 is to use the codes looking at these various sc enario s .

17 This is where a large part of the learning will

13 cone.

19 MR. CATTON: 1.7 and 1.4?

20 VR. MURLEY: 1.7 was to accelerate the transient

21 codes. 1.4 was to use then and to analyze the range of

22 transients that we identifv preliminarily through the fault

22 aree and event tree analysis.

( 24 MR. E3ERSOLEr I think we are saying you are going

25 to depart f rom scrictly large LOCA analysis and extenc

E-
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be' I studies out to small LOCA and cascades of var io us sorts

2 that threaten the af ter heat remo val pro :e ss . Up to now

2 you have been comfortable in lumping SWR 3 and PWRs into the

4 same bucket, because they have the same potential for large

5 LOCAs.

6 Now It's e ssentl;. as you broaden your scope to

7 put them in separate camps and look on a relativistic basis

3 for the portents of getting into troucle with thesa

9 particular nodels.

10 In the first sentence you talk about natural

.11 circulation and small LOCA accidents in PWRs and BMRs. It

12 looks llke mixing tomatoes and cranges and apples in this

13 category.

(
la SWRs .ha ve phase change for heat transfer. They

15 have a neat system to cause a small break in their SAR

16 design. The y shor t--circuit a lct of the proolems which

17 the SviR can't. I am sya ing it will be a branching

15 package, once you get down to this area, where you will

19 inevitacly see striking differences in accident potential

23 betwee them which should ce called cut.

21 MR. SULLIVAN: I l oo ke d at sur last iten in the

22 budget on tnis slide and you are estaclishing a data bank

23 at s.4 million. Isn't tnat loa? There are av.r 50

24 ocerating cients now. To p ut togetner that many decks for

25 tnet amount of mcney in tn_ detail you need for l ook i n g
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bw I at the secondary side, I would question whether you could do

2 that with this er not.

- 3 MR. MURLEY: It procably .111 take more. On

4 the other hand I am not sure we can do everything in one

5 year. That is somewhere around seven people full-time.

6 I don't know whether we can douole that or triple that.
'

7 DR. PLESSET: I t's a ma tter of people that

3 deterT.ines a lot of those numoers tnat you have.

') MR. MURLEY: Yes. We have f actored in --

10 this is not everybody's wish list thrown together and

11 compiled. This had a f air amount of management review

12 in RSR and has been cut about half from what was originally

13 requested.

\ - 14
.

- , -
15

16

17

13

19

20

21

22

23

24s

25
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kds 1 PROF. THEOFANOUS: I want to make sure 1

2 understand yo. ;rrectly. In the first list, you are asking

3 a question of understanding the small LOCAs.

4 Then in the fourth of fif th list you talk about the
,

5 improved risk assessment, the 1.4 nillion is for actually

6 carrying out the risk a ssessment , actually cerrying out

7 the --

8 MR. MURLEY: Excuse me. Part of this is also what

9 I would call better understanding.

10 PROF. THEOFANOUS : I wanted to make sure. I belleve

.11 most of tne understanding now will come from that and not

12 from going there and tagging on things. We have a lack of

13 understanding.

(_ 14 MR. MURLEY: I understand what you are saying. You

15 can only get so much understanding from an event tree. You

16 can Identify accident scenarios, but you don'; know how the

17 reactor will respond to those.

IS Let us suppose you postulate the kind of event tnat

19 led to TMI, nanely a feedwater transient where this and that

20 were valvec out, and the hign pressure injec tion s ys t em aes

21 on and off for certain amounts of time.

22 Postulating those on an event tree wouldn't tell

23 you what the plant will do. You need calculations. It will

24 oe an interrelating e ff ect between tne celc':lations end tne

25 event trees. I agree witn you.
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-kds i PROF. THEOFANGU3: I agree with that. I went to

2 see where the calcul,ations are.. That is the cruclal

3 aspect. That is where most of the understanding cones fron.

4 MR. MURLEY: This is to identify scenarios that we

5 will then Lock at In the S3.1 million item, and result in

6 better understanding.

7 P R O.: . THEO FANG US: So the calculations will be

8 carried out under the 3.1 million?

9 MR. MURLEY: Yes. It could we ll be we have to go

10 back in and look at a new set of event trees. It mav lead

.11 to a state of the reactor that hadn't been anticipated

12 wnen the analysts were developing event trees.

13 PROF. THEOFANGUS: Fine. You are close to what

( 14 I. was saying in our last meeting.
,

15 I stil1 want to expre ss a concern that I feel if

16 I consider the two activities together, 3.1 plus 1. 4, that

17 makes 4.5; and I still f eel tnis is dispreocrtionate to all

18 the other kinds of mane y being spent in this budget, and n

19 particular in the present budget as far as leading to this

20 understanding that is crucial.

21 VR. MUELEY: Would it n e l.: if I told you, I can't

22 know that we can even spend that much on this kind of thing?

23 I will tell you wny.

24 It takes a cercain kind of person and certain kinds

25 of people. Tnat represents so many people at 370,000 per nen.

,-
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kds 1 PsoF. CATTC5': Twenty some odd.

2 VR. MURLEY: We don't have those in the agency.

3 PROF. THEOFANQUS: Where is the computer time? I

4 thought it sas in there.
,

5 VR. MUR LE (: That is virtually all people. The

6 3.5 includes a fair amount of computer time but, togetner,

7 we are talking aoout probably 40 or 50 people on top of our

S existing programs.

9 PROF. CATTON: You can't belive that second iten,

10 analysis of human error, rates out, because that will

.11 de termine the first item. You are really talking about

12 s5.7 million in this pac kage , rNithout the second, the first

13 becomes meaningless.

(_ PROF. THE0FANGUS: I think if you tink of that in14

15 terms of on top of your present programs, it cecomes

16 difficult. ihe people yo t have to draw on to put in this

17 activity must be people who are very f amiliar with accidents

18 and already have been very much involved in this.

19 V'. MUELEY: That is a good point. Let me a ddr e ss

20 that.

21 PROF. THEOFANGUS: A lot of shifting has to take

22 place.

23 DR. PLESSET: Address it oriefly. Tom.

24 (Laugnter.)

25 VR. MURLEY: I don'. uant you to get the 1:ee, ahich

2// 3bu-
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.kds 1 you could do, that we should spend this $40 million out

2 cut 540 ra tilion out of our other programs.

3 Some of the people who are working on our existing

4 program -- say SEMISCALE and LOF.T -- it is very g ood. We

5 hope to draw on some of those for this highly important

6 work.

7 But they will have to ce replaced, because we still

3 have to carry out tne SEMISCALE and LOFT programs. Jon't

9 get the idea that it is either this or the other. de think

10 we can do both.

.11 PROF. THEOFANGUS: Ar.ather small point.

12 am s eeing a tremendous shif t, basically going on
'

13 from what is called a large LOCA to a small LOCA. We must

(- 14 recognize they are a,ll LOCAs. In spita of the tremendous
,

15 amcam of money spent for lafge LOCAs, I don't think we have

16 at thl: time the kind of unde ;anding we .ere sent out to

17 get years ago when the se plans .'ere made.

18 I would hate to see that at this point just cecause
~

~ 19 an accident happened co ing from a small LOCA, we forget

23 about the large ones and put all our e ff ort s to the

21 extremely small ones.

22 Tais kind of activity you are :alking about. ce:ter

23 understanding, ought to te done with a view of the wnole

24 spectrum. There are also intermediate LOC As with tne ir own

25 proolems ar.d dif fic ul t ies in terms of cc p1(xi*tes. The
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kds I operator again has to know which way the accident is going.

2 In order to orovide this kind of indication, we

3 have to have a better understanding ourselves of what is

4 napoening in order to project, for example, in s t r um en t

5 *eadings to wnat is happening in the s ys tem.

6 The conclusion then -- I su ,oest this activity

7 of constructing event trees and accident scenarios, I would

8 sugg3st this be vie wed as a total e ff ort with a view to

9 addre ssing the whole Ln; A,

10 By LOCA. I mean Eny kind of secuence that leads to

11 losing your coolant f ro m th e reactor s ysten.

12 MR. ESERSOLE: Including those that don'*t start

13 with a LOCA at all, like a battery f a ilure, for instancei

(_ 14 a universal .= allure, which wil1 inevitably lead to some kind -

,

15 of LOCA.

16 DR. PLESSET: Yes. You will have that kind of thing

17 in your study, I believe.

18 MR. MURLEY: Definitely.

19 _ . VR . ESERSOLE : It is a little wrong to call tae, a

20 LOCA at the outset. It might ce somebody demine raliz ing --

2i MR. MUR LE Y : Transient can incl;de a wide range cf

22 things.

23 VR. ZUCAN5: I nave a few comments.

24 Risk a sse ssment. I can't s e ce ra t e iten 1 and 2 in

25 my own mind. I would lik e tc tnink it is cessible tc
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kds I constructing event trees where elements are human error, not

2 just equipment fairlure ratest and for that reason I think

3 that this is probably the most important part of your

4 a dditional program, to out some very experienced, bright

5 people to work t o r e a ll y s t ud y -- even by Monte Carlo --

6 e verything that possibly could happen.

7 You must think in terms of here, under these

S c o nd i t io ns , if something bad can hap,oen, it will. If an

9 error can be made, it will be made.

10 Vih a t a r e the consequences then? Fe talked about

.11 it yesterday quite a bit. I think a case like TMI f e ll

12 in between the cracks, and the question is really: How many

13 more such cracks exis in current systems?

(. 14 My f eeling is the se two items are the nost

15 important ones in your program, and maybe are unde res tim ate d.

-16 I don't know. I am not expert in this field; out I feel

17 you should join these two itens if possible.
_

-- 1 3 PROF. THEOFANGUS: Maybe a cetter question to ast'

19 's: What-is the projection? With this kind of budge:.

20 al' oca t ion , when do you ",oce tc have the answers we are_

21 talking accut? One year, two, five, ten?

22 DR . PLE SSET: That is a painful quertion. You

23 don't have to answer that one.

24 (Laughter.)

25 VR. M'JRLEY: I would nope we could ster havin; sc e
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kds I insights, le t's say, w ithin a ye ar.

2 PROF. THEOFAN005: When do you hope to have

3 iufficient insight to claim we have completed this? I think
,

4 that is what you are talking about when you talk aboJt
.

5 cracks.

6 VR. MURLEY: I don't know wna completeness means.

7 eHUF. Th:GFANGUS: I don't mean it in the sense of

S 100 cercent; but what would you consider suf ficient

9 c omple te me nt to prevent similar things h30pening Ilke TV.I?

10 MR. MURLEY: I can't answer thet.

.11 MR. ZUDANS: I think we have it today.

12 DR. PLESSET: That is a good po in' . I let Tom

13 o ff the hook. MayDe next year we will come back and he will

( 14 give us the answer.

15 PROF EiEOFANOUS: I think it is a very important
_

16 q u es t io n .

17 DR. PLESSET: I agree, but I think it is -- let

13 hintthink aoout it.
~

19 PROF. THE0FANOUS: I can't have an opinion on the

20 cudget unless I know now close the oudget ic bringing me to

21 where I want to go. If it will be ten years, that is

22 sometning else fron six nonths.

23 VR. MURLEY: Tell ne ane re you want to go. I vies

24 this as an e xerc ise in icoking under -ocks and pcking irto

25 corners and looking f or acc idents that we nave nevar looked et
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.kds 1 before, and hardly even thought about.

2 I an telling you I think we can be l oo k i r.g under

- 3 rocks within a year. I don't know how many rocks the re are,

4 so I have no idea of the scope of the job and when we will

5 have looked under every one. I am not sure it is e ve n

6 definaole.

7 DR. PLESSET: I think se ought to go into the 19S1

8 oudget discussi;n.

9 VR. ZUDANS: Could I finish another comment?

10 Very short one. I thin < in your improved reactor safety

11 area, I would recommend tha t you could have a s ystematic

12 review of all interconnected systems with the idea in mind

13 that regardle.ss of how they are isolated f rom each o:her,

(. 14 the --
.

15 MR. MURLEY: There is a generic safety item
_

16 called s ystems int e rac t io ns . We re probably going to take

__ _ _ _1 7 over resconsibility for that from NRC.
.

13 Right now it is under Steve Hanaur's task force on

19 . safety items. de are negotiating to take that over, and

20 will look at that carefully with the risk a ssessme nt g ro up .

21 MR. ZUDAN3: 1 an pleased to near you know eccut

22 Halden; and I also know you went ou; there; is that c o rre c t ?

23 VR. MURLEY: Yes.

24 VR. ESER50LE: Dr. Zudans' poin: P.e r e . you said

25 interconnected systens. ' f yo u jus t look at schematics and

9'/7 zq"c ,
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kds 1 see the steps in that light we never see the environmental

2 connections which are ,e ver put on drawings.

3 Therefore, interaction setps nus t include the

4 environmental aspects.

5 VR. ZUDANS: My biggest concern is yo u s ee, to

6 have power plants wnere there is no inf ormation en ne utral

7 zones at a ll . There are a series of valves between two

3 different energy steps, and you don't know what hapoems in

9 between.

10 There is not enough instrumentation to te ll is it

.11 a disaster if I open tnis he re because the previous valve

12 already leaked?

13 Primary c oolant leaks through RHR because the guy

k 14 tried to open it and it wouldn't open, so he cranks it open

__ _ 15 by hand and blows up the RHR system because the other valve

l ', had leaked. -

l'.'________ I think a big aspect on this particular item is
~N

16 some kind of instrunentation in 'he neutral 20ne, wnatever

19 y _ ca ll it. -

20 JR. PLESSET: riscal 1751.

21 VR. WJ RLE (: Th e fiscal 1931 oudpet, I resi.y

22 won't go over 1*. in detail. I intend to provide a Rose.tta

23 Stone that aill allow you to understand tne various levels 1,

24 our budget..

25 To do that, ! .cicked ne : de D budget.

,
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-kds 1 (Slide.)

2 These were provid ed -- we ca ll them the delta

3 charts. What it is is we list each budget area like code D.
_

4 break it into two or three or .sometines eight or nine

5 subcomponents.

6 In this case we have steps codes, component codes,

7 an area called a sse ssment and applicatior. .

8 We then show what is the fiscal lo SO level in the

9 President's budget that is now before the Congerss, and

10 what we ale requesting in fiscal 1981.

Il Now a key point to note here is because of the

12 notion of a fiscal 1980 supplement, thls has very much

13 complicated our budget lives. This a ssume s we don't get

k 14 the 1980 supplement, so that the $8.9 million code D is

-15 - without _ a su colement, and the 514.4 mi.llion is what we need

16 in 1981, assuming we don't get a supplement in 1950.

17 E __On_e_of-

the innovations of 9 resident Carter, as

13 you probably know, is th e ze ro'bes e. bu dgetin g co nc ept . In

19 that concept we have to list several potential levels of our

20 cudget.

2l (Silde.

22 Thic year we have four. The y are titled: the

23 minimum cudget, tne current budgat, tne requeste d budget,

24 and the amenced tudget.

25 The minimu~ program is intended to mean what is tne

777 d .G 7
'
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_kds 1 minimum level below which the program loses its integrity

2 and you really can't accomplish your functions. I don't want

3 to go over this.
_

4 It is just to tell you the next chart that says

5 fiscal 1781 minimum is what we believe in the code D area

6 is the ninimum integrity program.

7 Moving uo f rom that level we show a chart goinc

3 from the minimum to the current, and the difference octween

9 them.

10 (Slide

.11 Giving what is in the base for a minimum program,

12 we then add $1.75 million in the various areas, and it t e ll s

13 you what you buy or what in this case Congress would buy or

k_ 14 get for $1.3 million; what the nation gets.

15 __ _ (Slide.)
.

%.

16 Similarly, the next chart snows how we move from the

17 current budget.--I_Shnould say current is defined to 'ean more
~w_

13 or less our current crogram. Wh at does fr cost to kgep the

19 current program going without major eductions or major

20 increases? In thet case our a ss essment is that it takes

21 about S.l l m.illion a year to k eep tne cur ent p ro gr a- going in

22 code D.

:: (ei e.1-m.

24 Now the nex one is anat are we recuesting? ne

25 are requesting a sizaole figure, as you cr, see. 53.4 mil _i n
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kds 1 increase. All of tnis assumes we get no increase in fis cal

2 1980.

3 (Slic}e.)
4 Th e la st chart is a new i nno va t io n that says,

5 what ha ppe ns if in fact we get the fiscal 19 80 increase?

6 How much do we need in fiscal 1981?

7 In this case tnis clearly snows we don't need as

8 much increase, although the totals are about th e same. If

9 we were to get our amended cudget , the 53.1 million that I

10 had a dialogue with Ivan Catt,n about is included in the

.11 S12.4 m illio n .

12 If we got that, the fiscal 1981 budget woul o be

13 somewhat different than if we didn't get it. That is all

( 14 this chart is intended to show. Anyone going througn :he

15 oudget in de tall,_ this will allow you to work your way through
_

16 it. - _

l' DR. PLESSET: Ici.idoes that pretty nuch complete
-

la your presents:cion?
.

--

19 Could you give us some indication of priorities?

20 You remener that little cri ticism tne ACR5 repcrts ned the:

21 said we didn't indi; ate priorities; you haven't either, sc

22 you are in :ne same coat as we are. That's gcod co pan'/, :

23 would say.

24 (Laugnter.)

25 v?. VURLEf: : would rather no do ther standing ;o
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306.03.13

_kds I here. I would like to -- could we write to you?

2 DR. PLESSET: That would be fine. I don't want you

3 to take it lightly.
_

4 Also on the supplement, unle ss they a ll -- th e y

5 could oe of sinilar priority. That isa legit 2nece, possible

5 statement. I think it would be very helpful if we could have

7 some kind of indication, and I think it would helo both you

3 and us.

9 VR. MURLEY: I will do that, and we will send it

10 down. It will probably be a week cr so.

e-3 .11

12

13

14

15 _ _ _ _

16 -

17
-----~N-%

IS '-

19

23

21

,o
cu

. 24

25'
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kds 1 DR. PLE SSET: Fine. Any other orief comment.oefore

2 we let Tom go? We kept him longer than he scheduled

3 himself, but I think it was very helpful.
_

4 MR. MURLEY: I asked my staf f to cut their

5 presentations down, so I hope it will make up for my extra

6 time.

7 MR. ZUDAN5: I would like to ask one brief question

3 before you leave.

0 Your plans currently are to simply take over a

10 systen like Halden has and apply it to LOFT, or do you plan

.! 1 to work out your own, or recommend.the utilities do their

12 own monitoring s ystems that are computerized, not

13 nece ssarily called CRTs, but just a screen type of

' . la inf orm a c io n that' kind of keeps in pace with actual reactor

15 state, and continues to display s_ hat _the s ?.a t e is?

16 If the operators makes any action, it indicates

17 whether he is doing rignt or wrong; also makes_I_eference to
'

_

13 technical specifications and new procedu;es that mignt be

1) tuilt into such software -- 1- othe- aards, an aid :: the

20 operetor. not to control the pl.:nt out monitor and cravide

21 information.

22 MR. MUELEY: Let me make e and :ne- I will

23 respond directly to your ;uestian. I was et Helden _ a st

24 Oc coer. I led a r: search team there. I was very m; h

25 impressed with it.
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30S.04.2

kds ! I sont the LOFT project manager over also to take

2 a look at it. .One of the systems engineers at Idano went

3 with him. They came back and said that the _ system is very
4 useful, and we could implement it, we believe. We are l ooking

5 at it.

6 But they said it is not a great advance in the

7 state of the art at all. de routinely do that in refinery

8 o ce ra t io ns in this country.

9 But the nuclear industry, in terms of control and

10 display and diagnostics, is a generation behind a lo: of

11 othe.r industries.

12 So the key thing -- this was Dick Kauf fman. He

13 said not that they made break-throughs, but simply tnat they

- 14 did it. You can see it.

15 My own view Is that tne utility == the Ger en

16 utility would never consider such a thing unless they had

17 an example to go to and see how it worked on a test _ _ _ _ _ _ _ _ _

13 reactor.

1; Th a t is my thought as well. Until we put it

20 some place and demonstra:t it and cea the bugs out of 1:

21 in our country, it will be very difficul: to get some

22 operators to rely on it or even think acou: that.

23 My first thought is we would put in pretty ucn :ne

24 same systen they nave at Halden. Tney have aeen working on i:

25 since anout 1971, so thev nave put a lot of time and :',cu;n:

79 2/8 001
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303.04.3

kds I into it, and ironed a lot of bugs out.

2 MR. ZUDANS* Okay.

3 MR. GARLID: I would like to ask a b-ief question.
_

In your fiscal 1980 supplemental budget, yo u'

5 had categories. .iscal 1981 you have different categories.

6 H]w do those two fit together? Are those under the f isc al

7 1980 mostly under systems engineering?

8 VR. MURLEY: The fiscal 1930 suoplemental -- oh,

9 dear.

10 MR . GA RL I J : You have a totally dif ferent creakdown.

.11 MR. MURLEY: de did that for a reason. I guess I

12 will have to take the 1980 suoplement figures and put them

13 into our budget breakdown, because they are in different

( 14 budget breakdowns.
,

15 I will tell you the problem we had. When we
_ _ . _

16 talked with the Licensing Staff we sent them over saying

17 here is our research needs, and here is how we think we ought
__

IS to be going as a s'1cplemental in fiscal 1990.

19 They were broksn down according tc the old cudget

20 categories: syst _ms en gineering, LO.:T, : ode, so forther.

21 Crankly, tne reaction was, this is more cf the same old

22 stuff. Tnere is no new thinking here, just you are ;pgrading

7 _ _.v..i e r 4._ _: ane _ 0. . . . o .4 ,: d ' da_'_=_.- .a

24 The po int is, it completely lost the logic involved.

In re is a logic. That is why I. pre sented it this wav. as e25 e

21o 002
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%ds I logic pattern and not a ' udget c ategory. But I will do that.o

2 DR. PLESSET: Tha nk you , Tom.

3 I guess we can -- y e s , Dr. Au.
_

4 PROF. WU: I have a brief question.

5 In the research I heard about the current werk, is

mo ing towards a direction to develop some of the6 it v

7 simplified out basic research on the transient with problems

3 such as flushdown of steamwater or neadwater interface,

9 11ould jet into the steam and also a bubole flow and so

10 forth?

.! ! Those are nade more elementary, but each with a

12 very specific pnysical understand.ng. This type cf proolem

13 seems to ce valuaole tnwards e physical understanding of

( 14 same of the more systems aoproach programs.

15 It looks like cuite a bit of work has been taken on __ _

16 or carried out oy KdU, and I wonder wha t is the priority in

17 future programs of this type of proolem?

13 MR . MURLEY: 'de have had f or a long time a nu-ber

19 of small programs heading towards a basic understanding of

20 pnenomena. We n ee de d that for tne large LOCA code as well.

21 I don't see mucn cnange in those programs.

22 PROF, WU: tiill there be an increesed level cf

23 activity pla nned for 1950 and |931?

24 MR . MURLEY: Me planned on it.

25 Al?

278 003
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kds 1 MR . SERKIZ: Some of those questions you are asking

2 are development and support , whe re we go after basic

3 phenomena to start the buildings blocks that come up. I

4 will cover some of that.

5 M3. ZUDANS: I would like to add one more thought.

6 I will forget it otherwise.

7 Could I give thought to the f o llow ing idea: We

3 neec larger and larger scale test results, really, to be

9 certain about analytical tools anc otherwise. Ecw acout

10 thinking for the future about instruments on existing

J1 f acilities or new ones to be bu lt to such an extent that

12 she certain transients occur, you can collect the data?

13 There nave oeen several such small LOCAs lik e

k_ 14 TMI, none o,f which had adequate instrumentation to use'the

15 results as test results.

16 My feeling is there is no better facility than a

17 commercial reactor for doing these tests. Some of tne tests

la could be run on your actual reactors without damage to the

19 olant, to study tne response.

20 VR . MURLEY: That is a good point. I forgot to

21 mention in the analysis of transients item, the 33.1 ni lion
-,

44 we we re discussing, we have some plans to analyze the

23 tre tents that have oeen run on purpose in reactcrs, like

24 One Peach So::cm transient.

25 And we na ve talke d witn F.oger vatsen, and ne nas 1^

270 004
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kds I mind possicly asking much more of that f rom the licensing

2 people. And lf tnat is the case, we will specify at least

3 minimum instrumentation so we can analyze the problem.

4 VR. ZUDAN5: You can put in the instrunents and

5 sit back and wait. It will haopen sooner or later.

6 PROF. C AITON: That is not a pleasant thou;nt.

7 DOE does this, by the way. In some of the solar

S energy ins ta lla t ions , they actually instrumented them at

9 government expense. The person with the unit sucplie s the

10 data to DOE.

.11 I think wnet yo u a re , _oting is something<

12 s im il a r.

13 MR. ZUDANS: Exac tl y.

14 PROF. CATION: RSR supplies the Instrumentation and
.

15 the facility feeds back the data when they get it. That

16 would probacly oe a r.inimal expense.

17 MR. MURLEY: Good thought.

la DR. PLESSET: We havr: to go on. To m . I imagine

19 you concur at:n our proceedin;.

20 MR. MU.. LEY: Yes, than< vou.

XXXX 21 DR. PLE55ET: All rign:.

7? r" o..r w:.s . 2.1 1 d i d a: do
, e - r e 7 -- .a. .r 7sim::

-- . w .

23 MR . SE.;:I Z: I recognize :ne: :ne time nas s l i cte d

24 oy; and the package I nave prepared as nandout re:erial gives

25 you consideraoly more inform.ation : nan I olan o n snosing on

278 00e3
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kds i t he viewgraph . machine.

2 I think it would be worthwhile to set the stage --

3 is this coming through? I guers it is.

4 (Slide.)

5 Let me set the stage in terms of the specific

6 research areas that fall under the cognizance of the

7 separate effects research plan. I will also show you a few

3 slides to try to put tne oudget picture back in some

9 perspective.

10 A point war orought up about confus ion. Th is is

.11 the suoplemental oudget focused in certain particular

12 sucelements. There is a oudget unit ca ll e d s ys tems

13 engineering which. carries cotn separate effects researcn

(_ 14 prograns as well as researcn syoport branch, 2D/3D, and so
'

$n.15

16 The scecific programs I will a c. . e ss from the

17 budgetary and reprogramming and reevaluation viewpoint will

18 be the SEMISCALE program, which you are familiar with,

19 and I will give you some information and ins ight into the

20 tyces of transient 'mulations tnat were run en a SE/I5CA_E

21 f acility in suoport of TVI.

22 I will take you througn tne SD and RE heat transfer

23 programs. You are aware of tne 3D near transf er program at

24 ORNL, tne program at Genecal Ele ctric a: San Jose.

25 de are re ccomending up gradi,; this specific facility

278 006
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kds 1 so it does a better job of simulating the BW2 machine.

2 Next is a new program we have recently entered

3 into, a second program with General Electric and EPRI. This

4 is the Lynn facility looking at the u ppe r pienum spra y

5 interactions and countercurrent flow li m it at ions .

6 The Flecth Seaset program at Wes tinghous e I coks

7 at RF phenocena both in separate effects and in a simulated

3 system.

9 The question was asked, wnere do we go for ;e tt in;

10 information, perhaps on fundamentals and basics? I will

.11 speak to these two categories first. Gary Benne.tt will

12 discuss 2D/3D. When I come back on I will speak to nodel D.

13 It is under this that we nave basic programs under

14 way at universitiso such at M.I.T.i and Peter Griffith at-

. .

15 R.P.I. under Dick Leahy; John Chen at Lehigh, where we are

16 a ddressing what is happening locally and how can we ce tter

17 understand it.

18 These ace small programs as opposed tc facility;

19 this is an integral f acility which gives systems e f f e cta.

20 These are f acilities whicn have centrol coundary conditions

21 wnere we try to simulate the 5 ystem by separate effe:ts.

22 In addition, there is ancther category we fune

23 called technical support. This particular categcry has bee

24 used in the past end will oe used again to eddress advanced

25 instrumentation and advance d tecnnicues that mign' os

9O fi f j 7
L U UuI



308
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_kds 1 a pplic able to the type of scenario we saw in TMI.

2 (Slide.)

3 With respect to the levels of funding bein;

4 applied to the different categories shown here, this is a

5 breakdown of the fi scal 1979 funding level that is being

6 aoplied to these five categories.

7 The SEMISCALE program is roughly a s6 million

a program; and I will discuss specifically -- I will discuss

9 with you a reoriented SEMISCALE program which is being

10 designed to handle questions that need to be a dore sse d now,

.11 and to become basically a PWR system type simulator.

12 This includes the addition of a secondary loop

13 or secondary loops, bec a us e we want to model both an A and

14 S loop, and go into a configuration representative,of thes
'

15 correct steam geners'tbrs, and so on.

16 The SJ and RF heat transfer programs are aoout

17 a S7 million e ff ort. These will be coming down some, perhaps

la mainta ining a co nstant level, as we make use of the s ame

19 f acilit ies to ca rry out exoeriments that are relative to

2L the sma ll cr eak tyce of clant transients natural circulation

21 coil-off, ano so on.

22 I will not speak too mucn to the ECC bypass . This

23 was discussed over the last tnree years. cur intention is to

24 phase out of small programs.

25 In model J and technical sucport. we are looking at

278 008
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303.04.10

kds I where will we reorient or direct e f fort .

2 In terms of the o verall systems engineering

3 decision unit, OM3, separate e f f ects resear-h brancn.

4 s l 7 million, roughl y speak ing, roughly nal, e total budget

5 unit as administered.

6 ($21de.)

7 With the excellent hindsight provided by T:4I-2

S we are quite busy. We are eviewing all our programs to be

9 sure we address both TM-2 type lessons learned plus

10 scenarios per haps that before were thought to be just war

.11 games.

I! We indicated to you last year we are deemphasizing

13 large LOCA research. The intent was to complete large LOCA

s- 14 research and go on to other a. tas e ven moreso. .

. .

15 de dc plan of utilizing existing f acilities or

16 modifying them or upgrac.ing tnem so we can minimize

17 expenditure of capital fJnds to come back in and address this

13 question.

19 Inere re new research requirements ceing identified

23 and we ere working closely with :GC St a f f . ae are rethinkin;

21 cur fiscal 1950 e ff ort.

22 wi.11 show you s ecific examples late. wnere we

23 are redirect ing e ff ort.

24 de are requesting selective fiscal 1950 and 1951

25 cudget succlements. Two particular categories Tom me ntioned

270 009
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kds 1 is upgrade on SEMISC ALE and the two-loop test apparatus for

2 BdR researcn.

3 The point was made that the pWR and SWR machines

4 are two distinct machines. I agree.

5 de have now three facilities in the country that

6 can be system simulators: LOFT is a nuclear simulator;

7 the SEMISCALE s ystem, when upgraded; the TLTA system at

S General Electric at San Jose nas tnis po tent ial.

9 de don't nava facilities that oeople can turn to

10 to run * is type of scenario, "wnat if" type scenarios.

.! l Soth tne SEMISCALE and GE facility at San Jose give us that

12 potential.

13 '(Slide.)

k- 14 With respect to the type' of dollars that we are
. .

15 talking acout in tha fiscal 19 30 and 31 b udg e t requirements,

16 this is a display. It is in your packet.

17 With respect to the SEMISCALE s ystem, the

13 presidential budget Tom re f e rred to wa s shown at the

17 56. 7 m illion level. The uograde on SEMISCA_E to out in :ne

20 secondary system, get once tnrough anc U-tuce genereters,

21 estimated at 53-1/2 millioni total requirement. if :nere was

22 no suoplemental in fiscal 1950, of s 13.2 m illion. If we had

23 the 1930 sucplement, then the oudget requ ire me nt la I?S1

24 ooviously would come down.

25 A similar type of oud;et displ ay :en ce pre sented

278 010
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_kds I for BD and RF hear transf er. There are 53 million ldentifled

2 here. s2 million of this I will tag as required to make

3 the TLTA -- extend it, upgrading it to better represent

4 the BWR internals and BWR system to carry this to an

5 o ff design, non-LOCA type simulator.

6 Th er e is 51 million shown tnat would be devoted

7 to utilizing existing programs such as Flecht Seaset to

S run natural c irc ulation and boil-o f f exp eriment s , we well

9 as run some boil-off exoeriments in the BD hear trans f er

10 facility at Oak Ridge.

.I l In fact, they did use oundle 1 at Oak Ridge on tne

12 BD heat transfer program in conjunction with the oise

13 diagnostics.pecole upon request f rom NRC during the TMI

b 14 incident to see if they could use this noise diagnostics
'

15 to ascertain whether you went in t o dr y-o u t . They utilized

16 bundle 1. This was on call.

17 Th e r e sul t s l oo ke d like favorable research should

IS be a pplied there . The results were favorable and people are

19 t alk ing about picking up the instrumentation aspect at noise

23 d iagnos t ic s to l oo k a: it further.

21 ne are pi ggy-backing on any and all our facilities

e -4 22 f o r tn is typ e o f re s e*ar ch .

23

24

--
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.



312

303.05.1

bw- 1 ECC bypass, you can cee is phasing out.

2 Essentially, fiscal '81 we will ce done with it. Snell

3 scale. Model development is shown here and is shown to

4 ectually come down cecause of the empnasis on utilizing

5 the system codes. Technical support is being redirected

6 primarily to get into ins trumenta tion and diagnostics .

7 With that instrumentation again to address the TMI tvpe

8 questions or supplement current instrumentation in the

W 9 reactor system.

10 .cor example, how do we know the real liquid level

11 in the reactor core?

12 (Slide.)

13 Let me just sort of'take you back a few montns

k- 14 in SEMISCALE and oring you up to whre we stand. Less than

in programhetic f ashion15 a half year ago SEMISCALE was set up

16 to conduct UHI experiments. There is the S-C6-7 e xpe riment

17 which indicated downcomer voiding and oscilato y beha vior

13 mass depreciation, et cetera.

19 This mass depletion phenomena has been stucied in

20 Jollow-uc experiments and the oest we understand fro- One

21 data, tne e x ce ss ive heat from :ne cowncomer walls led to

22 voiding associated with core oack flow and high core

23 steaming rat s.

24 SE VISC ALE is ce ing re vis ed, or tne facilitv is

25 being upgraded with a new tyce of insulation material.

O ni9q'/u UlLc
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bw I It's a honeycomb -- evacuated hontycomb type used in the

2 aerospace industry. In effect the results at ut il iz ing

3 that type of insulation will ce to negate or prevent

4 future breakdown of thermal insulation. Dr. Tong was

5 out to the ^E,4ISCALE pro jec t last year and he was party

6 to some resu?ts of thermal conductivity or conductanc e tests

7 and the new insulation they have has a value of one-tenth of

S the prio r.

9 In e ff ect the SE:4ISCALE facilitv will be modified

10 te insulate l' from a mismaten of surf ace area to volume

.11 ratio effects.

12 As I indicated SEMISCALE was about the oniv

13 facility we had in the co un tr y, or cerhaps tne world, that

( 14 we could turn to in suoport efforts of the TMI in c ide n t .
.

15 Within two days of the TMI incident they were running

16 gas bubole venting experiments. In effect, they were using

17 the SEMISCALE f acility as a similarity to see if thev could

13 werk a bucole out of the svstem.

19 In a ddition, tney then utilized the facility to

20 see if tnere could be a transient similarity of :ne type --

21 to simulate tne tyoe of transient that TAI experienced.

22 There has always been a lot of discussic,

23 a ssociated with SEMISCALE end atyric ality and mismaten

24 and surface area to volume ratios, one dimensionality,

25 et cetera. I would like to snos you one curve -- I do 't

278 013
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bw 1 oropose to go into details -- which is an illstrative curves

2 of what was done with an existing f acility to address the

3 q ue stion: what happens if the coerator does k eep his eyes

4 on the pressJrized level? Can we uce this type of facility?

5 (Slide.)

6 Here is an experimental run. There is a tine

7 scale consistent with the TMI accident. The pressurizer

3 level was kept. Thr e was bleeding from the accumulator.

9 You can see the core level starting to oscilate,

10 drop, decrease.. If the core level was not monitored or

.11 otner type of instrumentation not used, the operator would

12 have said he had a full cressurizer level. The test was

13 terminated here on a safety cut-off not to burn off valves.
.

.14 There is a quick report being prepared on a series of these
.

15 experimencs and it's targeted for issuance in early July.

16 I will be sure that the Committee does get copies

17 of tnat. It's a very informative report. There was a lot

13 of work done by the pro ject . As a result of this type of

19 e x p e r i m e n *_ , it led us to the co n cl us ion that that facility

20 does warrant an upgrade, a significant upgrade.

21 I will talk briefly here :n he type of uppredes

22 we are prooosing for the SEMISCALE racility. That program

23 is currently under red; ection to go and carry out tn e

24 following:

25 (Slide.)

278 014
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bw _ 1 We are moving small break testing up. What we

2 are planning to do is run small creak testing in the July

3 through August time frame of this nature. We are in a.

4 HI c onf ig ur a t ion .

5 The upper clenum is a UH: configuration. We will run

6 small creak transients that allow a loss-of-primary

7 coolant at a rate equal to or about that of high present

8 injection system celow and above.

9 The primary purpose of this is to get a series of

10 runs that small break codes can be tested against.

.11 We will rer.un the 50-67 test with new insulation

12 to establish conclusively, if possiole, whether Indeed it

13 was a hot wall effect or something else. That will oe

( 14 tucked in here.

15 Right now the SE.4ISCALE project is putting together

16 a list of f eedwater transients. These are in pr el im in a r y

7 stages. I would describe its you have a turbine trip and

18 then you have tne the type of scenario either that TAI had

19 and the SEMISCAKE peoole are looking at the type of scenario

20 of how might we set uo excer17ents where we deliberately

21 introduce coerator effects. The coerator does something in

22 the scenario. Since it's not f ully thou ght out, I would

23 rather not corment.

24 Th e schedule here would ce we sould run these in

25 the late f all-e arly win tertime frame.
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bw 1 Now at the same time that we are redirecting here ,

2 not shown on this slide -- rather than go through a lot of

3 slides, we are in the proce ss of asking those people to

4 start on a preliminary system design and take a look at

5 procurement activities that would be required to, one,

6 upgrade the SEMISCALE f acility to have secondary systems.

7 By this I mean closed loop seconcaries, two

S Independent secondaries. In effect go to e 4 by 2

9 configuration llke the Bd plant. We want to be able to have

10 the capability with an upgraded SEMISCALE to have two

.11 independent secondary loops so we can look at transients 'f

12 the type you have gas pockets forned, either slash or

13 secondary loop, and have a systen dump capability in the
.

( I4 secondary loops with the cross. Have something whicn will

15 a llow us to st up in hardware a 4 cy 2 BW type

16 configuration. Closed loop secondary.

17 Right now the SEMISCALE facility as on-line has

'S a scale PWR type steam genertor out it's a U tube.

19 Tnere is another U tube steam system generator

20 on order, and this, I think, is slated for delivery some><ner s

21 next s or ing .

22 Our intention is to have oath ones through an-

23 U type steam generators to upgrade the primary 5 ystem to

24 include botn a eactor type scale pump on ooth of :ne

25 primary loops, to install the internal wall insulation,

270 016
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bw I so that we get away from thls hot wa.11 effect, and the
,

2 MOD 2 configuration is the 'ne.w'.cre we have two external

3 downcomers. In e ffect we are se.tting up a one-demensional

4 2 by 4 l oop .

5 VR . EBERSOLE : Will you rig for seconcery olowdown?

6 MR. SERKIZ: Yes, sir.

7 MR. ESER$0LE: That will cause a discharge of

3 UHI even though there is no break In the primary loop.

9 MR. SERKIZ: Yes, sir. Let me put a different

10 slide on here and talk from this.

.I l (Slide.)

12 The schedule, as best the Idaho people can tell

- 13 us now this is the reason f or the preliminary planning
.

(_ 14 stage. I got this mate.rlal over the weekend sent back to

15 me. We will go into a design phase and experimental

16 planning pha se here . We can, with the systen as configured

17 a..d feeding into it steam generators and upgrading the

IS secondary sysen, start conducting the type of experiments

19 that you alluded to here, in that we are configured up

20 basically in a Westingnouse configuration here.

21 We would start runni,; tne se type of experi enus

22 on a preliminary planning f asnian er, let's say, the first

23 round tc see the type of effects that are experienced.

24 Anat we are doing, I guess the best way I should

25 answer that cuestion: we are working witr the pecple in

278 017
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bw- 1 the probe"ilistic analysis business with the licensing

2 people to develop a set of transients or off-normal

3 o pe ra t io n , so we can early en .in upgradino experiments

4 do those w.ich are felt to have the highest probability of

5 the most severe consequences.

6 de have not worked our way through tr.at. ne

7 will have tnet put together in late summer.

3 I might stop here, if there are questions on

9 the SEMISCALE bef ore I move of f this .

10 JR. PLEGSET: Yes. Let's see if there is any
.

11 discussion on the SEMISCALE points that you have presented.

12 Ivan?

13 - M R . CA TTO N : There has been some c o mm en t aoout

la tne natural circulation part of the nultidiraensional effects-

15 in the core, and particularly one of the reasons for coupling

15 COBRA To TRAC is because of tne multidimensional

17 characteristics.

-- 13 40uld you care to comment on this?
j.L

.' -) 19

20

21

c,-

c ,e
e

2

,=
-"
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i

i

j|, MR. SERKIZ: The semi-scale will not be the vehicle -

t

a i~

2 || to )ook at these multidimensional effects. The effects you I

, I
4 !

3, refar to, the Japanese facilities, which have larger core
i

|

assemblies, a carticularlv cvlindrical core, also a I,,
,:

|
. - -

t .

.

5 capability t o run limited transients and some system type

transients.6

!

f The people on the 2D/3D project are in the7

i..,

! crocess of thinking through vhat could be done with thoseo -

facilities. I guess I would answer the question very cleanly: '
9

w| We are not able to model on the semi-scale facility '
,

i

11'! tho e effects, nor do we intend to. We will try to get some '

12 ' information of that type. Perhaps Garry might comment later. !

.

( 13 y know we have discusse' .cossibiv using the c.ylindric.alI
.

d,
-

.I
i

ja j test facility in Japan to get that in fo rm ation , or scme of |
.. _

.

U

j < ,J, that tvoe of information.--

it
'

16 [l DR. PLESSET: That is a bit of a frail support. i

i

17 It is a low cressure facilitv.. It won't stand anv cressure..
, . .

't

13 It is a quite limited use altogether.

19 MR. SERKIZ: If you are looking for high pressure

a, e effects -- the question was raised from the multidimensional
!

2: effects. We can use that facility Oc get multidimensional

-- effect informaticn. We will not cet the c.ressure effect infor-1. -

m. . mation out of that.
,a

24 DR. PLESSET: The question is- Ecw useful will it
sceseaero nemnen. in

25 be trward the questicns Catton has raised?
m

2M/U 019
- %

'
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'

I If the question is directed moreMR. SERK' :
u,

a

2 0 specifically as to the impact on the code, I am going to '

- )i <

) let a code man answer that one. i
#

!
,

4! P ROF . CATTCN: Let me rephrase it. If the 2D/3D i
I

.i; ,

3 effects are important in the small break, and I have been
:

u

6j led to believe -- I don't know tha' I agree they are, but I
1o

7! have been led La selieve they are -- of what use is

8 SEMISCALE in the small break? If they are not important,
,

9 that question sort of goes away.
i

]n '
"! While you are there, I would quote out of one of.

i

11 1 i

i your documents. The Japanese 2000 rug -- I put SEMISCALE
.

,

i

12 ! and FLECHT in the same arena 'or many reasons -- by providing
'

,

.

13
'

-

additional information.
.i

14 .d
C However, the limited Japanese program will not be .
i,

15 ['; suf ficient
h|

to replace FLECHT in the opinion of both FMG and
a

l~e 1' NRR Staff. What does that mean? Ecw limited is the
'l

.

17 '' Japanese test?
o

t

18 MR. SERKIZ: It is a difficult question because

10'
you introduced three facilities. Does your question

'O" address FLECHT, 2D/3D, or SEMISCALE? Cn SEMISCALE you can

'l
handle multidimensional ef fects .'

hn
DR. PLESSET: It is a one-dimensional --''

n.
PROF. CATTC:: . Ecw important are the multi-''

I

f

I~

dimensicnal effects?
ses 'eceral Reccr*ers, Inc. ;

y' ' ,
MR. SERKIZ. In what respect?

.

u

2M/ 0 O ^c) fd'
r
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I | PROF. CATTON: In small breaks.
i
1

4

2d MR. SERKIZ: Lou, would you care to answer that
4
o

3 l question?

4 Garry?
f

3

5 :1 MR. BESNETT: On the large breaks we know it i3
1

1

6]4
important. I will defer for the small break enalysis.

:

7I MR. SHOTKIN: Shotkin of NRC.o

il
i

8 I agree with Ivan that there probably are some

9, multidimensional effects in the small break. One of the

10 main effects --
,

Il DR. PLESSET: He heard there were. He didn't say

12 so. You think there are.
.

.

(- g
.

13 .NEL . SHOTKIN: There could be. One of the main
g
n

14 ;l effects we want to follow in the small break is how the level, ,

,

I

15 . goes dcwn in the system during the small break. I think
i

16 ! that is primarily one-dimensional. SEMISCALE should give us
!

'l

1
17 ' all the information we need on that.

12 i MR. SERKIZ: In terms of liquid inventcry levels

,-

and nhat type of information, I guess the evidence that I''

22 would offer is the type of transients that have been run to

21 try to simulate the TMI accident. There has been considerable
a

22 discussion whether you could even cont::ci a one-dimensional

23 atypical syster.

2 Evidently they met with reasonable a= cunts of
aceJedera: R epor-ees, Inc.

25 success. Thev. feel verv. confident of beinc. able to use this

278 021
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10

facilitv, not as a demonstration PWR full ecale, but -- I..
o -

, .

2| will use the term assimulator, harcware simulator
,,

_

facility where one could test out various scenarios.i
'

,
A 1'

Without a secondary system, we can ' t do it.
.

' PROF. THEOFANOUS: Going back to Lou, has anybody
|

6
given thought to the differences present in the primary system

7
.i SEMISCALE from those you might find in a full scale LWR? That
I

*la
j is the question crucial to levels and so on.

i
i

9 .i
! I would like to raise the question that somebody

,1

a
10 '-

should look into that. -

11
DR. PLESSET: That is one reason to use .,

12'
at all. The question is how it relates to the full scale, you

13
(~ q mean.

L
a

14 li
; PROF. THEOFANOUS: That's right. Its clear -

1

15 1
differences would be present.<

16
MR. SHOTKIN: Could I answer that question in

19
f

/

terms of looking at core uncovery rather than just looking

1 *:
at small breaks? That is whar we are interested in. Core

19
uncovery could be due to small breaks or due to a small break

,n
av . .

In a p;pe or valve opening.

21
In this case, the core uncovery has a presssure

,,
"

effect. It has multidimensional effects. There we want to
n,
'~

cocrdinate all our facilities, including the 2D/3D facilities,

24
_ that cculd lock at multidimensional effects under core unccvery4 & - ed er 31 Reoorters, Inc.

*C2. .

situations, SEMISCALE which could look at the present effect

2 / 8 Oq-)
,
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I] as the core starts to uncover.
h
o-

2 PROF. THEOFANOUS: I acree with you. I asked the
!

7
quection in terms of not only core uncovery, but two-phase-

,

i !

4! distribution within the primary system.

5 ~

is in hot leg andIt is interesting to know what
!

6' what is the concesition or nercent of vapor in the inlet
I

,~

'
I7 to the cressurizer. |

1
'

i

3 When they are different, one would expect different

9 behavior and different feedback from the pressurizer. ,

10 ',
i

This ad of question. '
.

l.

11 'I
If you look at only the core uncovery itselfi

12 ;
separately, then I -- ;,

'
i

13 ' MR. SHOTKIN: We don't have any ont facility
0 |

1.1 :h,
'

where we could look at all effects at the same time. We

15!'? could look at pressure effects at some facilities, multi-
1J

l *' .j dimensional ef fects at othe rs . We must try to integrate them ,

a
i

),'l using codes and engineering judgment.
!

18 DR. PLESSET: Isn't it unfortunate the core test

10'
facility was designed the way it was? Before it was built,

2n it might have been made to stand scme reasonable pressures.*
,

t

21 ' How did it happen that it wouldn't? It is tcc late ncw, but

' I am curicus hcs it happened that way.

e, ,

XR. SHOTKIN: The scenario the world community"

,

"
has ceen analz:ing for the cast several vears has been the

* ' *k4;e Eectf 81 A fDOrters, Inc.

SC i

large break LOCA. The biggest uncertainty was in the"

i
r'

278 023
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1 | reflood portion of that. We understood pretty much the |
t !-

H

2P conditions where our uncertainties were. Those were at low
I

h i
3i pressure. -

i

4' The system had depressurized and we are wondering ,

{ . 1

\ |
t

5 how fast the ECC liquid after refill gets up into the core.
'

.
'

6I That is low pressure.,

7: DR. PLESSET: There were other uncertainties.
!

'l
1s, Is there an earlv quench, for example? What is the effect .

. 4

,1
~a

9 of the externally-mounted thermocouples, which could be ,

i

10 , quite significant at.d might affect the interpretation of the

11 ! LOFT results unless we have information to the contrary? ,

,

'

1

12 ; There have been a lot of measurements of the j
1

k' 13 y effect of little bumps on thi 3 like fuel rods having a big
i:

014 o imcact on coolinc. These are other things.
o - -

'i
,

15 ] Where will they be studied? The test facility
- i

i

n
16 " would have been fine if not misdesicned. dow come that-,

1

17 | happened?

Is Say in a word why.

19 MR. SHCTKIN: It is a -- it was originally

20 called large scale RF test facility.
.

DR. PLESSET: We should label it that always in our21 >

1

22 , T.inds?

22 MR. SHOTKIN: No. We can try to redirect the

24 program to look at some core uncovery tests that Tight give
i

AceJeaeral Reporters. Inc. q

25 , as information on multidimensicnal effects.
-- ..,

h

LtG Lk,'| f
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; :

I
j Dr. Tong is over in Germany next week to discuss

a
, o,, with the Germans and Japanese how to radirect those'

,h*n- facilities. He is taking with him staff ideas on that.
il i

4 DR. PLESSET: It would be a neat trick, but unless
j ,

t .

5 / h2 is a genious, I don't see how s can do it. |
d. 1

6 Ii You didn't tell me how it happened.
| *

,|
'j Oh, it was a re#411 #acility.

, .

; .
i

gi
i MR. SHOTKIN: Reflood.

1
;

a

9 DR. PLESSET: You are ';rying to make it i*o
.

10
g something different, more than that.

l11
MR. SHOTKIN: That's right.

I

12 !
MR. MC PHERSON: I am Dr. McPherson. !

.

13 p i'

J The facility that you are discussing in Japan was ;

o i
f

l ~' q| designed by the Japanese prior to our entering into '
i

l
15 "q discussions with them on the cooperative work.

'
i

16 1 Nevertheless, yes, it is a reflood experiment.

'

But I did want to say a few things around the question you

l- 9 =

na"e ceen asking.

10
The LCFT core is 33 percent of the diameter of

20 the cylindrical core test in Japan and consequently constitutes

'l' essentially almost the same amount cf 30 necessary that that

,",
facility dces.

e,
However, we are unable to make the - tailed''

,.
''

sce Eedef a R eOorters, Inc. * does. The tess we havemeasurements that that facili:V
i

i,g
'' run to date in LCFT have given us high confidence in our

2/b
. . , e ., , ,.

l'
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i

I k understanding of what is going on in the core. i

h
a

2H I

!! Nevertheless, those which we do have, have been '

e
li !

31- verv helpful in supporting our understanding of the
I

h

thermal hydraulics.,

,

5| Finally,re surface mounted thermocouples, we have

x{ eight different programs ongoing new in support of that*

!

7 !question. Some in reactors, scme out reactor. That is,
t

3 using electrical heaters. Even some electrical heaters in !
1

.

91 reactors.
i '

-l

10
l We believe the entire test series will give us a i

11
!complete picture of where and when those excerimental thermo-

i

12 ! couples do have an effect. We know they do sometimes. We ,

i'

i
.

s~ 13 " Iknow they don't sometimes.'

n
il i

14
We are trying to draw the boundaries.

1 ~5 4
!! DR. PLESSET: We need to take a break.
a

[ Recess.]

e6

18

19

20

21

, , ,
66

OS
se

^

4 ~J
:|

Ace Federal Reponers, Inc.
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kds 1 DR. PLESSET: All right , let's reconvene.

2 We were having some discussion regarding SEVI2CALE.

3 We weren't q uite comple ted. Mr. Ebersole wanted to comment.

4 Then we will throw it open.

5 MR . ESE.750 LE : In our past world where we thought

6 :ne large LOCA was :he principal and nrly only area of

7 jeopardy to ccre col 2ing after trip, we put a number of

3 safeguards to help that conditions. The UHI system is one.

9 Looking at these in their mitigating capacilities

10 to help out, we overlook the accident potential of these

11 systens. Among those is UMI. the capacity to disrupt core

12 cooling capa. .y.

13 This 'vas a pproxinately a 30-to-1 10 of

k- 14 call-ups for needed functions of UHI to inacvertent c a ll-uos i

15 a 30 -t o - 1 prooability we would rather not be called up.

16 The effect is to potentially invite the discharge

17 of nitrogen into the sealed primary loop,

13 ine railure criterion f acas proolems like vertex

!^ f o r-a t io n in the ac cur.ul a t o r , difficulties in measuring

2J 1evel, activating alves that must close under dynamic

2: needs.

22 It is critical to realize in considering ne nea

,, ,. _>m .. s a_ . , .- _o e .i n a. , . .a ,. a m- .s a ,. n .
- .

.
_-n.,,. s,, _a . .,. n ., a..

na ..,c. v._ ..._. .. .

24 LCCA mitigating functions, no taal v JH: itself.

25 VR. SE B'I Z : I accept your ooints, Jr. Eberscle; en

2"/U d 'L /)3Q i

_
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ds 1 I will f eed tha'. back to the project in their program

, ,

c p 2 a n n ., n g .

3 de talked aoout looking more sp.cifically at the

4 noncondensible e ff ects in the small break scenarlos. With

5 respect to UHI I heard s imilar comment s i ron other people.

5 de are all running very rapidly right now to learn as

7 cuickly as we can to construct wnat should oe looked at

3 first.

? ?ROF. THEOFA:10US: Is it correct to get the

13 implication from what you say that yv u l oo k a t the

.11 upgradin; of SEMISCALE as the f acility to sort out the

12 systens effects for small breaks?

13 MR. SEREIZ : de are looking at SEMISCALE as the

( -

la primary facility besides LOFT in the United States to look

15 at sma ll bre ak effects.

15 Le w indicated a while ago Dr. Tong will ce in

17 Germany talking with the German Federal Republic and.the

13 Japanese.

iJ "e are looking also at utilizing other facilities

20 like ?KL. We have -- ?KL does now nave a secondary system,

21 s better seconaary systen in place.

22 ci e will os looking at that al.so to see if nose

23 fecilities, in a occperative fasnian with the Germans or the

24 Jacanese, coul: rot run snall creak tests or FWR tvpe

25 transients to give as in fo rmat io n sooner.

278 025
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kds 1 PROF. THEOFANGUS: You don't envision any new

2 facilities starting from scratch?

3 'G . SE EKI Z : Not at the present time.

4 VR. MICHELSON: Along the same lines that Jesse

5 Ecersole was elucidating on. It is also important to

6 consider the situation wherein largers breaks are changed

7 to sma lle r creaks, or in some cases changed tc no break at

3 all.

9 Depending on the point in t ime this occurs you

13 could get interesting core cooling problems. The most

11 oovious case in point is the boiling water reactor, wherein

12 you isolate the pump isclation valves and between the valves

13 you end up at low pressure momentarily with low inventory,

(- 14 but an immediate repressurization without the ab il ity to

15 supply large amounts of water.

16 There are other cases wherein perhaps the

17 isolation -- the break is downstream of an isolation valve.

13 You go to close it and it doesn't fully close. The large

19 oreak nos changeo to a small creak.

20 These kinds of situations don't accear nece ssarily

21 unrealistic in the real world. Mayce you could indice*.e

22 for a moment your views for sucn situations.

23 12. SERKIZ: Let ,e rescond to the coint you

24 crought u p o n 3 /G s . wnicn in themselvcs give you that

25 potential for this internix.

278 029
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'cds 1 We will carry out tnis summer in conjunction witn

2 the upgrading of the TLTA pu tting together this type of

3 scenario and seeing what it would t,ake in a f acility to have

4 the cpabilit y.

a :ne reason I am not in a position to do otner

5 than show yo u a list on some of these types of transients.

7 saying those are the most important -- the re h as been a lot

3 of discussion already going on as to what is important.

9 Also, I would make tne point brought up earlier

13 by someone about wny don't we run these tests in large

il plants. Some of our 3aRs lately have been running some of

12 these tests for us.

13 ine c4R is a different animal. I l ook at it as
.

14 .that type of nachine and the p4R another one.

15 de are working with the procabilistics analysis

16 people analyzing tnese. A lot more of these scenarios are

17 be ing de velo ped as po ss ibly .for eal versus the single

13 failure criteria.

19 'G . MICKE'5n:1: Of course, these can occur with_

22 just posculating a single operator action or f ailure. W h er.

21 you look at tne pressurized water eactor, one shoul not

22 overlook tncse plants with l oo p is o l a t io n valves. There are

23 a few in :ne country.

24 They nave this strikin; potential to change creak

25 s izes quicki'/ Jn der circu~ stances in wnich the core av not

.e
h bh

c/u s
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-kds i be able to usually recover.

2 |4R. SERKIZ: This is a reason we want to maintain

3 in SEMISCALE two Independent secondary loops, so we can

a nave that tyne of simulation capability.

S .iR. EEE250LE: Not only do the s have those

6 valves, but have coerator instructions to try to s top tne

7 leak.

3 DR. PLESSET: Would you go on to your next part,

d Al?

~
13 ,6,. . S: n~.s- c Yes.

.11 (Slide.)

12 I would like to very qulckly take you through

13 :nese four progrens, concentrating orinarily, to give yo u an

( 14 insight on our thinking, in upgrading the TLTA, and givi g

15 you infornation in general.

16 When ca rrying our buge t category here, tnese four

17 prograns appear. We have a le vel of e ff ort at INEL nat

13 ne utilize their staf f towork with us and interact with

17 :ne contractors.

23 The reason for this is these three prcgrans are

2! cooperative .c r og r an s , and ney do involve, in the c as e o f

22 :ne EdR, coviously Je neral Electric; in this case,

23 Westingnouse.

24 The cuc;e dir ''" tion tne; we have for : nose

25 prograns is as fC lows.

2,0 031/
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kds I (Slide.)

_

2 The budget districution in fiscal 1979 is shown

3 here. The reason for these programs coming down lower tnan

4 Gak Ridge is, recognize the NRC share of the industry

5 c ooperative programs ranges somewhere cetween 36 to 42

6 percent.

7 What we are doing here is funding part of tne total

S program cost. That inf o rm a t io n is in our handouts.

7 (Slide.)

10 The program at Oak Ridge terms the PWR bloadown

.11 heat transfer program is displayed nere. We have concluded

12 the bundle 1 experiments, and we are in the process of

13 installing, within a week as oest I can de termine f rom the

(_
'

14 people at Oak Ridge, we wil have insta lled bundle 3, whicn .

15 has consideraoly more internal tnermocouple and two pnase

!$. flow monitoring Instrumentation.

17 I put this up, and I want you to note we are getting

15 out of a large LCCA p ro g ram . This is slated and is ceing

1; managed oy Oak Rioge to conclude in fiscal 1962. Ficeal

23 1780 is the ye ar enere we will conduct t.6 e r ounc-o f f

21 experiments on oundle 3. Ine i-f ormat ic n and experiment s

22 are in nat package you have.

23 tie utilize fiscal 19 51 to ana.yze tne cata and

24 e ss ent ia lly close down tne facility and issue final recorts

25 and enalyses in fiscal 1982. As e example. : would snow you

.

2*U
m 'H ,A
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-<ds 1 one grapn.

2 (Slide.)

3 Th is is bundle 1 that came out of the Oak .41dge

4 facility. That was designed for something like 14 or 15

5 powered blowdowns. It has undergone 34 blowdowns.

6 You will note the heater rods, electrical rods

7 are pre tty s traight. It looks in good shape. On this

3 particular bundle, once we concluded bundle 1 tests, we ran

9 boiler tests. Wa have a high degree of confidence in Oak

10 Ridge designing and f abricating bundles witn his

.11 survivacility prcoacility.

12 To s ho w you that the progran is in the proc ess of

13 concluding its final round of testing and going out of

k- 14 business -- people will be put on something else.

15 (Slide.)

16 41th res gect to tne SWR research conducted in

17 RSR, our progrens in terms of experiments are concentrated

13 at two f acilities: TLTA wnicn you nave seen, tre program

1) at Lynn, Ve ssachuse tts , I will snos you pnotogracns of

20 eculpnent anc facilities up nere.

21 I just want to use one offsnoot slide you don't

22 nave just to discuss with you wnat we plan on do in g .

23 (Slide.)

2a If you recall, tne TLTA inception back in 1972 das

25 a single candle f ac ility. The jet cunps dion't have the

278 033
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~ '' d s I correct height. It was a simulat!on racility to model the

2 clowdown phase of a EdR.

3 Sincs that tine the pr> gram hsa been augmented

4 as you see here. 1: has been a jury rig add-on, et cetera.

5 We have cone througn a set of experiments that we had in mind

6 for that f ac ility, and the time has been long overdue that

7 the facility should be upgraded so we have a better

S representation of what tnat facility snould have in h Edware

9 for SWR LOCA test! j.

10 : Slide.)

11 I emphasice this because when you ca ll it a small

12 or intermediate bre a:- it i s LOC A testing. I would f ocus

13 up the TLTA to you this morning two ways. One, we want

k- 14 to vograde it tc conclude our LOCA testing. I will show you

15 a schedule going with this.

16 de want capability to run blowdown :nrough refl ood.

17 We plan on ins talling three bundles to have parallel cundle

13 e f.' e c t s . We will uograde the internals to nave f ull heignt

i? scaling on the jet Dumps, a better stean separator, improved

20 o'/pa ss and volume districut ion and s c aling, and alsc have

21 ne ca pabli .:y to run snall creak tests.

22 I will s r. c w you a slide that I didn't have prepared

23 to include in your package.

24 (Slide.)

25 Schenatically, anat we have nere is th is snows wnere

,

O
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k
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kds 1 we intend to be in an upgraded TLTA.

2 With respect to that same consideration and

3 redirection, wnst we plan on doing is also looking, and we

4 are looking, at what I tern here a TLTA extension. It may

5 not be a TLTA extension. It may be a conbination of TLTA

6 and utilizing the Atlas facilities at Caneral Electric at

7 San Jose.

3 Inese are BNR transier.ts being looked at in

9 terms of scenarios and events. We should be through that

10 phase by roughly Septencer to see what sort of "entions are

.11 on TLTA or a combination of Atlas and TLTA.

12 :n Tom's slide we showed supplemental deltas of

13 three or tnree and a half f or SEMISCALE in fiscal 1930, and

(- 14 scmething on the order of S3 million in a blowdown and

15 re fl ood heat transfer are back-of-the-envelop typ6 estimates

16 now to go into an extension to l oo k at transient s that are

17 o ff nornal operation, but without neutronics feedback. It

15 is on the order of $2 million.

19 All I can say is we are actively interacting witn

23 the NRC Staff. Points of view are ceing expressed. Vayce

21 we s nouldn't oc tnis in sma.ll facilities. Mayce we snould

22 instead analyze more closely the 5d2 transients we had

23 already.

24 I am giving you verv current tn ink ;in d3 nope to-

25 ccne up v'tn tne .ignest probacility a sso clated witn these,

270 035
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''ds 1 and do an ordering, and we would ce in a position to report.

2 to ycu where we stand on that.

3 In terms of budget cycle requesting supplemental

4 oudgets and so on, we feel de need a 3dR type facility to

5 start looking at some of these type of transients. .ihat I

$ would like to do is show yo u a few color slides and some

7 background slides on the dest Lynn facility of General

3 Electric. -

9 (Slide.)

10 In that f acility what we are doing is l ooking at

.1 : what haopens in tne upper plenum, tne upper core plate tie

12 struccure. Th ia _3 just en overview on that particular

13 facility.

(
14 Th a t f acility is now in operation, and the -

15 NRC contract interactions with oath EPRI .and GE have been

16 concluded in tne past month.

1i inis, for exanple, is the sector oundle thet is

la being -- sec tor simulator oundle being tilized in the

19 West Lynn facility.

20 (Slide.)

c. '. I tnink you are familiar w1:n tne assemolies: tne

22 handling handles, coxes, channels, so on; full scale raid

23 usa. 3D-d egr ee sector.

24 3E is, I celieve, scneduled to conclude the ir

25 3WR-6 type tests at tne end of July. Ine: cata will be made

270 036
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-kds 1 available to us as part of this triparty i.rogram. I would
b

2 .gue ss that would ce availaole to us this f all .

3 Th e progr am that goes wit h tha t , I will show you in3

4 overlay form.

5 (Slide.)

$ Th is is in your package that I provided you. It is

7 a program that the core spray distrlbution testing will

c ntinue into fiscal 1980; single neated electrical oundle3 o

9 testing at the San Jose. de will continue both -- we come

10 out of here with the SMR-6 t e s t ing , and go into SWR-4

11 de also have sche dule d 360 degree, roughly a :nird

12 or half scale diameter tests; the analytical support.

13 of course. program now is projecting into a*-

( ~
14 four year cycle beyond fiscal 1979 with this type of funding

15 distribution.

16 This particula r p rogram , the numbers shown here are

17 NRC costs, a nd a re 40 percent of the estimated coerating

13 cost. What we have through these cooperative programs is

19 a reduced budget requirements on tne JRC.

20 Pernaps I _- uld 5000 nere on :ne BAR programs.

2I de F.a ve a ne w one. I can come cack witn supolemr-tal slides

22 and take que stions on the OE pro grams.

23 3R. PLESSET: Let's do tnat. Vayce in ere w 11. ce

2- no questions.

25 AR . S E R/.I Z : <te could get cacP on senedule.
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*:ds i JR. PLESSET Ho pef u ll y.

- |4R. SERKIZ: Okay.

3

'
e- 4

5

6

7

8

9

10

.11

12

13

(.
14

.

15

16

17

la

19

20

21

22

23

24

25
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%ds ! Le t me just give you a brief overview on anotner

2 triparty program on.Flecht Seaset.

3 (Slide.)

4 This is tne program at Westinghouse, Pittsourgh,

5 indicated earlier. We are looking at bundle separate effects,

6 steam generator separate effects, upper plenum, ultimately

7 tying these components and separate effects type of

3 experiments into a s ystem e f f ec ts test.

9 We have botn the 161 rrd bundle and 21 rod bundle ,

10 de run both flow clockage and without flow clockage. The

11 schedule that goes with it -- perhaps this would be the

12 coint to concentrate the discussion on or talk from.

13 (Slide.)
i
s'~

14 Our unblocked bundle tests are nearly concl uded.

15 I think August, the 161 rod u: blocked bundle test will oe

16 concluded. ne are putting together a 21 rod bundle for

17 flow clockage tests. Ele would run those tests on 1 61 od

13 oundle.

17 5 team generator separate effects tests, that ~ i l''

2 be concluded in tne sane time freme, early fall. ne have

21 an upper plenun wnere the ucper alenum is a scaled uoper

22 plenum tnat nas tne type of geometry representative cf a

c, c .s o. .. t.--

El The upper plenum gecmetry, steam generator and

n: -,,,: c s < -^
As v w. s w . 3 s y .< .: . w2 3 ,.' o. w . rn o v a o= 'f' e 2. . s. '. '. a. . '. .e ' 'y' w =. ." s 'y s *. a. .

-

w ww s . v

D * * =

/
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kds I that would ce run out in this time frame.

2 The le vel of f unding assoc iated with this p rogram

3 is as shown here. Again the cost to NRC is 42 percent.

4 P R O.: . CAITON: I have s een Flecnt, TLTA, SEMISCALE

5 and the reficed tests. I am having trouble trying to figure

6 out where they fit into the big picture, a nd wh at the

7 contribution of each is.

S I get tne 'eellng in looking at what you are

9 presenting -- for example under Flecht, systems effects

10 test, scaled 2-loop PdR utilizing components and so f orth,

11 wnat is being done at tnese other f acilities that couldn't

12 all ce done at SE'4I 5CALE , for example? Why do you have to

13 have the :lecht systen as well as the SEMISCALE?

(-
14 Can some of the TLTA -- could they, for example.

.

15 be folded into SEMI 5CALE? Could the Oak Ridge program be

16 folded into SEMISCALE? Would this yeild a more e f fic ient

17 syster or more e ffective use of the dollars?

13 MR. SERKIZ: Many cuestions. Lat me try to come

10 oack inrough tnem.

20 Cirst, SE'415C A_E s an integral systems f acility

2) tnat a llo ws you to go from high pressure tc low pressure

22 througn e LOCA transient. It nas its current l ir. i t a t i o n s ;

23 pernaps not noticeacle ocJng tne core egior. dimensionality

24 effects and 21-it ed bun dle representation, for lack cf a

23 cetter term.

7'q
c/c 040
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kds 1 With respect to the Oak Ridge program, as I

2 indicated on the ear 11er slide, that i s essential concluded

3 over tne next several years.

4 Sundle 3 was out there so we could get LOCA

5 inf ormation so we could determine two phase flow mixture

6 cistrioution during these transients and in e ff ect conclude

7 tne type of data base that was eeded to come up with the

3 heat transf er correlations and put that cuestion to ced.

9 It i s a. highly instrumented bundle. We are not

10 concentrating on time CHF. That was oeat to death :ne

11 last few years. That is a PAR type oundlet TLTA is a BWR

12 tyoe bundle.

13 Can I fold SEMISCALE and TLTA into one? No. SWR

(- la and PWO are diff erent animals. I have two f ac ilities . One
.

!5 I a l .- - nave on line, principally designed to ce a PWR.

16 I hav _ SWR facility which I am saying needs upgrading sou

17 we have a parallel channel effect, the correct height scalin;

13 on je. pumos, more epresen*ative geometry, et cetera.

I? In terms of cost e f f e ct ; eene ss to the goverr en ,

20 the cooperative program cost tha government out of a total

2i of so e 33 cercent.

,, re - ..<n. - . _ , ,...a ... .s . ,, . 2 , r ., ., c. .f ._1-.. -,a .u -.- e...=. a-.. y...s . .~_ .. . ..

;- -

a 3..- . . a 4 . . < n ., .,f_
,e . o 2- .. . ,4.. , 3. =- 13 . . ,.4 , ,,-. .-a i ,c.. . . . . . .

._

..f. .u..

24 defend nere a year ago c alled a mu.tipurpose test facility.

4: .- _3-- ...,,4,-
.w s o. m .i w .< . ,... e2 ., .. 4o. ,, ..-..o_ x .< . m ..<,.4. ... ,,a.... _ . -.

<. <,.-
.. .. 9 .-a v ..a .i s.. ..
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~ ''. d s 1 investment to investigate the two principal type reactors.

2 The Flecnt Seaset program was designed-prior to

3 TMI to handle.reflood, handle - primarily look at flow

,
olockage effects. This was the reason for the 21 rod4

5 bundle.

6 This was done la close coordination with the NRR

7 people. We wanted to look at local flow blockcge e ff ects. If

3 you are modeling the thermal hydraulics, these bundle s are

9 instrumented.

10 It is a orogram built upon a cuilding block of

.11 separate effects, and taking the same equipment avail able in

12 the program and tying it to g e t he r into a low pre ssure system

13 e f f ects f acilitv. .,-
t

14 I can give you an example. We already used, for

15 e xample -- w e g ot some dats -- I will come bac k to tnis slide

16 f or discussion purposes.

17 (Slide.)

IS de have, for example, just move testing around, and

19 we nave un steam c ooling tests, and preliminary analys's

20 snows cetter cooling than tne cur ent model.

2: Loren, did you tell me 50 percent ennancement?

-, ,, tn. . L,4- %. 1 : .fes.cc 4.. .

23 V?. SEEKIZ: We have a high tercera ture cap ability.

24 .' stre ss tnis point witn .:lecnt Seaset. I an j umc in; cetween

:: e 2 . .r , 4 . ,....-a~c.3 . p- -2.72 a<ee.m 2 . e 2 .- 5 . .r . 4 o .- a^" =-s. . . v. d. . -. - .. - - --. - -. . ~-- ,
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. ,: d s 1 to do the most in each.

2 Flecnt Seaset has a testing capability of up to

3 2300 degrees Fahrenneit. To t3st reflood conditions - this

a is even more important when you look at perhaps starved flow

5 or boil-off, wnere you are looking for data in a region where

$ fuel clad damage can start occurring.

7 We have simulated f uel pin desi;ned or oundles witn

testing capability uo to 2300 degrees Fahrenheit.5 a

9 A ouestion cane up, why can't we do this in other

ID facill:1es? Dif ferent f acilities cover diff erent a sp e c t s .

11 Nhat we are doing here is trying to do the most witn

12 existing facilities, include our LOCA -elated research,

13 certainly concentrating more on the small LOCA than the large

A la LOCA, but certainly conclude those progran particular aspects.
.

15 and then redirect programs either in as is conoition --

16 in othe r words, use the facility cr something else, like we

17 could potentially use tne Oak Ridge oundle for boil-off and

13 natural circulation tests in the bundle.

19 w:ay? de haven't tnougn: thet far. We haven't

23 pla-ne d that . I :nink it would clu: er up this type of

2; m ee t ing to give you four examples and get intc tna tyce of

22 d is c u ss io n.

23 Let me s:cp and go cack to tne cuestion.

24 MR. MURLEY: Are you close to the end? de are way

25 cehind.

,-
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:ds 1 Y.R. SERKIZ: I would like to. I don't kno w if I

an we red your question. These facilities have their own2 s

3 capabilities as tney stand.

4 PROF. CAIr0N: I g Jess a better answer would - ave

5 ceen a single viewgraph showing the flow of information fron

6 the facilities to your goal.

7 I will have to read the transcript. I got lost in

3 wnat you were sa ying. It was too nucn too fast.

9 I want to ask o ne T. ore thin g. We had a reocrt

IJ a year ago about views on the olowdown heat transfer. and

11 what was felt to be neaded to ce done in that area.

12 Paul didn't f eel much nore needed to be done.

13 There were concerns acout electrical hecting. I see

i
14 continued us e of facilities witn electric h, eating and

15 expansion of f acilities with electric . heating.

16 Just a single connent on that will end it.

17 1R. SERKIZ: If the question is ceing raised in

13 terns of can an electrical heater sinulate the thernal

1; hydraulic bound a ry caditions or sinulate the fuel candle,

20 all of these elect rical heaters have oeen designec k eecin:

--
4. 1 ..ic. <,,4.4.s.. -.

. ..

22 2ROF. CA!iua: I have not seen tnat. There were

23 questions raised acout tnings li'< e gao conduct ance an : the

.a .' = . ' ' c '' . s . .4., . .= . . .' - .". a - ^ = v i n^, * ^ " - w '. . "1 -='.' o .'e
. . . .. .. .s . . . .

25 MR. SE L:I Z : With respe:: to reflood?

4,
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kds 1 PROF. C ATTO N: In particular with respect : 3

2 r e f l oo d , quenching.

3 |G . SERKI Z: In the TLTA upgrade this is a key

4 design question. It will be f actored into the hester

5 design plus the programming of power to the heater to try

5 to get the sinulation.

7 PRO:. CATroN: I understood tnere was a study in

3 nis area going on.

9 |G . SERKIZ: If you can give me a specific, ! can-

13 try to answer the question. I would draw your attention to

!! the les tnree Oak Ridge quarterlies and severei topicals.

12 I would be happy to send Onem to you.

13 On the bundle 3, considerable care was given to

(" 14 avoid perturbances of thermocouple installation, programming

15 o f the he ste r power, et cetere.

13 DR. PLE55ET: Let me comment about now upgrading

17 TLTA, which might have been concluded from Ivan's remark.

13 He didn't mean it, ! an sure. Outside NRC tnere

1; . - .7 0. c '.': a -
v- ~~s..,. 20~'. * " s. u" i o- - . - a' .- . .f o n a. *. s. a..^'n. m '.-v . -a - .. - y

. . a . c. ~y - ,oy- 4 .3 afg. - - - .i m. ,..a- 2- ~,,,2.o.~ . .c a o. y, . g .1 n : .y- .:. s riv- . -ac- . v- ..s-. w .- . . - .u-

c'l * 'n,4 4 .- - . J e.S e, , 4 ,.t .h. a. n . m w e. 4 :< ouv .- .. ..

22 'G . SERKI Z : I heard it expressed d i f f e r e n'. says,

23 yes.

;- rtu~ s _ 2 . , . i . o. .r . )-
-y

25 2P. PLE33ET: dut One Ices is t n a *. e You are 3were

.e
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;ds 1 of this sentiment?

2 MR. EERKIZ: Yes, I sm. I will be very candid wita

3 the group here. We are looking very strongly at what

4 research, pa rtic ul ar non-LOCA rm (miz kh, ( (ho ) ll C e

5 a dd re ss in a BAR transient.

5 I don't nave a clean answer for you. One of the

7 slides is the type of thing we are looking at. The JRR

3 views. Ooviously the re are vendor views.

9 In a cocperative program we have the benefit of

10 interacting with the vendor and WRR and our own staff.

.! ! '4R. ESERSOLE: I would cell out at this time in tne

12 spirit of trying to make this integral and cover those gaps

13 that will embarrass us later that if we look at the whole
,

14 picture here and look at the accident sets you spoke a bo ut .

15 and the various regines and cooling problems, there is one

15 distinct gap.

17 de are considering the ractivity control prcolen

13 in the ATWS program; this is anticioated transient witnout

'-

1; scram.

20 I will say nere is a olenk spot in our

21 consideration in looking et unenticioated transients without

22 scram, notsoly with resoect to tne 342. When we get so e

23 Mind of flood lo ss in :ne PAR, we re flood witn highly carated

24 water, and in the interval we are voiding we nave tne

25 reactivity prooler et nand.

77 0J 046u
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kds 1 A BWR refloods with cool, clean water. Therefore,

2 it is an aosolute reauirements that the rods get in a BriR

3 type reactor before starting the re fl ood process. There is

4 10 recnanism which w i.ll jeopardize insert. ion of those rods,

5 one postulates, but there are.

6 .lo ticeacle among them is the stubco-n aspects of

7 he designers to continue to put the drive control insert

3 and exhaust tubes in direct line of :ne mu le of the blast

> from LOCAs inside the dry well.

10 This orings an interf ace proolen up wherein one

11 nust argue whether or not you are going to ;et the rods in,

12 ha', ing su f f e re d dam age in the rats nest of tubes

13 immediately adjacent to LOC A e ff ects.

x
14 I am not sure out what there isn't a mechanism

15 which will preclude ge ttir.g some of tne rods in, if not many,

16 for the reason that you closed or damaged this tuce set.

17 I won't go into detail beyond that, out it was

15 dismissed so far oy superficial nandwaving type arguments
~

19 which don't hold today.

23 MR. SERKIZ: Le me nake one co ment on one of

21 your early ecmments, :ne nuclear feedoack effects.wnica are

22 very prevalent in :ne SWR.

23 I accep vour point ecout looking more closely

24 at ne 3AR ATWS situation. This is unanticipated. LOCA is --

25 the po int I aas trying to make is one of :ne significan:

278 047
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' ds 1 points of disagreement now, ls should we invest in a further-

2 extension of a f acility to study these tyoe of transients

3 where we would have extreme diff iculty modeling these

4 nuclear f eedback ef f ect s with electrically heated oundles?

5 MR. E3ER$0LE: I am thinking about it more

6 crudely. Can you a sses without going that far to the point

7 of acknowledging or dismissing the potential f or

3 intercepting rod insertion in SWR?

9 MR. SERKI Z: I don't know; out I will bring tnat

10 point cack to the people I deal with.

11 MR. ESERSOLE: Okay.

12 PRCF. CATTO.1: I would like to finish up tn e comment

13 about electrical rods.

C
14 nere has been some special work comparing Flecht*

15 heater rods with those filled with simulated f uel. There

' - 16 are differences between the two. The repeated use of Clecht

17 gives you highly oxidized pins, which changes some of tne

~~- 1 3 reflood cnaracteristics.

I? -Where is all this leading us to? What me an i ng 00

23 One Flecht esults nave ? Ho w much more of that cata snculd

21 we cc.12ect? I will leave _t at that.

22 JR. CLESSET: I think would make one last co nent.

23 cefore you ;c on to tne next topic. We are ru-ning cenind.

24 I want to empnas ize Je ss ie Eberscle's pc int, wnicn is eally

25 a mycromecna nical cuestion.

278 048
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Mds 1 MR. SERKI Z: I will feed that oack to people like

2 Marren Minners and the people at GE.

3 DR. PLESSET: This is important. It was

a discussed e+ several reviews of SWR plants, this kind of

5 que stion.

6 MR. SERKIZ: I will bring the massage back.

7 I would like to take a break for myself and let

3 Gary Senne tt pre sent the 2D/3D program, and then we can see

9 how the time situation is.

13 I will cover nodel D and the technical succort.

.11 Perhaps covering the model D, since there was interest

12 raised here, it might be sopropriate to go through it.

13 DR. PLESSET: To help us, we might leave out the
/.
t
' - 14 discussion of small scale ECC bypacs. Just ask Tom to a ssign

e-8 15 a priority to it.

16 -

17
w~

13 -

._

19 -

20

21

,,
'-

,,
sa

2:

. s.,

o
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br I Mp. SENNETT: Ine next part of the pre senta tion

2 is a discussion of the refill and reficod program.

3 In the interest of time I thougnt I could mention

4 I intend to skip over a number of the viewgraphs in tne

5 handout.

6 (Slide.)

7 The 2D/3D program is an interational c ooper ative

3 program with tne Jaoanese and . e deral Republic o f Germany.

9 It was set up to cover such pn:nomena as steam cinding whicn

10 might occ'Jr in a pre ssurized water reaction given a _0CA,

11 flow dis tribution e f f ects witnin tne core, flow hydrodynamics

12 coth in the downcomer and uoper plenum, and we are now

13 looking into questions sucn as core uncover and national

14 circulation.

15 I would like et briefly describe the facilities

16 involved in the 2D/3D program.

17 (Slide.)-

_ ~ ~ ~ _ _ _
13 In-Germany wg have the pK*_ facility. This is

19 not fo rma lly a part of 'ne 20/3D program. However, ce ause

20 we nave bee. testing out in s t rum e r.t a t ion , we are ge tting

21 a lot of infcrmation out of it. That is a full neignt

22 facility witn 3-1000 capacility.

23 Now :ne facility whi:r is bein; bu ilt in 3ermany

24 as part of tne formal 2D/3D agreement is One ;oper pienur

25 test facility snich is a f ull-s c al e vessel e-d wi'l ce a

, ..

2I \
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bv 1 a full-scale markup of the upoer plenun 360 degrees with the

2 cownconer. Ir. Japan we have the cylindrical test

3 f ac ility which is 2000 electrical rods, full heignt core,
.

4 with a syster effects -- it has f ou r Loo ps . Also in

5 Japan we have the slao core test facility. 2OJO rods.

. ull height. Tne interesting tning is that it'e f ull;6

7 radius. A f ull radial slice. The U.S. cont r ibut io n i n c.l u de s

3 development of advanced instrumentation for these Jacilities

9 and analytical work at Los Alamos using TRAC.

10 Through the program we hope to be sole to develop

.11 information and understanding modeling large breaks, small

12 breaks, natural c ircula tion and core uncover. Also

13 indicated ECC penetration, steam binding and flo,- blockage.

\'

la (Slide.)

_ _ 10 ine accomplishnent so far in fiscal year 1979

16 includes comple:lon of construction of the cylindrical

ll____cor_e test facility in Japan and a numoer o f shak edown

13 tests have already oeen run on t_.}e cylindrical test
19 facility. -

20 Th e preliminary design cf tne slab core tes:

21 facility .ac ceen completed. We nope to nave tr. a : c; e r a t i on a l

22 in early 1951.

23 Ine air water loop tests in Ioano have oeen

24 comole ted on ne instruments which tney are provide d. de

25 nave already comple ted installation of a nuncer cf tne

q'/o fd f;lO
c e
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or- 1 instruments in the cylincrical core test facility and

2 PKL. TRAC calculations have oeen run on ?ds as

~

part of the program and to identify test f ac ility des ign.3

4 (Slide.)

5 Dr. Plesset mentined in the opening the effect

6 o f t he dif f e rent programs on licensing. I indicated on

7 this viewgraph some of the e ff ects we think the 3D progran

3 will a ddre ss the steam binding e ff ect and its influence or

9 temperature.

10 Downcover oehavior and e ff ectivene.ss o f dif f erent

11 E CC syst ems. >1 e intend to loo k at small creaks and

12 natural circulation discussed in the various f ac ilities .

13 3ecause these are larger scale than wnst we have felt within

14 some areas, this will help us in the computer code checkout

- 15_ and extrapolation to a full sized pressurized water

16 reactor.
'

17 ~ .. f lide.)
X

13 de have oeen lookin7-into wnat we can do to
l? addre.ss cues tions wnich nave come out of TVI. Dr. T:n;

23 is going to os in Jermany tne end of the ,ontn-lon; .itr

21 '.'. r . Carner, program manager, to discu ss witn :ne G e r ' s .s

22 and Jacanese how we mignt sporopriately nove the direct.:n

23 o f tne se programs to eodress otner concerns sucr as snell

74 ^ " s a '_< * a s * _" , ,. 2_ * '_' * 2 1 "'"'''i_-*#^". *s.-*.. _ . ,../. o'_ - "_ .' s. . o - '. _-"' '

.. . _ .. _.. _. ... .

25 and core unc o ver tests.

270 052
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ow 1 We are working on this now to explore how wes

2 can incorporate this into the existing schedule and get

3 aaditional information at a larger scale.
_

4 (Slide.)

5 Thc budge t is broken out here. I' e in '.he

6 nandout additional information on tne work scoce of the

7 principal laboratories. The good news is our budget is

S going down in 19St. Th e 1980 budget currentlyunder

9 Congre ssional revie w is sl5.5 million. In 1931 it goes

ID down to 512 million. We are not involvec in the 1930

.11 suople me ntal for the 20/3D progr am. The lacs developed.

12 Idaho is develcping pieces for facilities. Oak 91dge is

13 develo ping =dvanced ins trunent ation to get tnickness

14 measurements, and so forth. Los Alamos is providing the

15 analytical support to tie the various facilities together
- . -

__

16 and eventually scale then to large-size-plants.

17 In addition they are providing s te r eo lenses.
-

15 basically cerisccpes, for looking at these fields. e nave

17 a number of sucport groups heloing us who are involveo i-

23 preparation of specs and general technical su port.

21 So One crogran ceaks in 1753. Tne cud;e:

22 currently oeing considered oy Congress starts dcan Oegirmin;

23 in 1951.

24 '.think from tne scnedule cnarts wnica vou ne /e

25 you can see the tecnnical reason for it.

O"/o 0 f; '3O
c
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c. ' 1 (Slide.)

2 Most of tne activity starts in this period. Because

3 a large part of our instrumentation has to be delivered in

4 1979 ' JSO periond, that is wnen we expect our peak funding,

5 and then we will start ramping down. A lot of the

6 instrumentation will ce in place.

7 As we move out to 1952 to i984, it will be+

3 preliminarily analytical succort on tne part of the J.S.

9 Th e cylindrical core test facility is currently

10 undergoing shakedown tests and the slao core will undergo

.l l shakedown tests in 1931. This indicates th' need the

12 laos heve for providing suoport to the Japanese progran.

13 (Slide.)

14 Similarly, yo u c a n s ee the Germa.1 progran. PKL

15 is not f ormally a part of the 2;f3D program.

!$ Howe ver we are using it to test cut our

17 instrumentation. We a r e-ge tting._ inf orma t io n from pKL.
N

IS Th e principal German f acility here. H e r e- i s

19 our scnedule. Most of the instru ent3tio we need to ce

20 delive red in 1931.

21 .io w the nandout nas work scoces for Ioano and

22 cak Ridge and Los Alamos. I nave vie 4;rapns on those.

23 if you want to disc uss tner.

24 But tnat in a very crief nutsnell is tne 2 /2

25 program, and I ar naapy to report tnat we are on scnedule.

2/0. D(.4a
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bw 1 The Japanese and Germans are on schedule. The

2 U.S. program 13 on scnedule.

3 OR ?LESSET: Thanks very much. That is on
-

4 schedule. de aren't. Let's have brief questions on the

5 program.

6 MR . C A TIO N : Could you ref er me to a document

7 somewhere that would give tne details of these verious

a programs? What do you expect to get out of tne Japanese

9 progran, what measuremen*ws and runs will be made?

10 inen you can avc.d using up the time of the

.! l Subcommittee.

12 MR . SE NSE TT We .Eee several documents. de have

13 a paper presented in Japan oy Jr. 500 which describes .

14 instrumentation. We have a baseline document. I can get

15 you copies of those.
_ _ . _

- ---

16 MR. CATTON: I er particularly interested in

17 the physical processes we will know_about after the test
~_

IS is run. --

19 MR. BENNEIT: ne will send you copies.

20 JR. PLESSET: Le: ,e make c,e commen: ne re .

21 Tnere nas oeen a 10: of emonssis put on ir.stru entation

22 which will ce adapted to cperating lignt water reacters,

23 particularly as a resul: of TVI-2. You have e large

2" instrumen:3:icn oeveicomen: program in a ddit ic, to tne

ee -

. :. ..,..._.,m. o,, < < 2 . a_.. 3 ., ,. ..e <.s.. -. o...
,

...3 ..,..__2.--. . ., _ ,- .,
.. ._= .. _. .
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b' I mayoc improved pressure tempers:ure instruments, and

2 Instrumentation to follow the course of an accident.

3 .N o w could your program make contrioutiens as to

those problems? I an speaking now of things we can put

5 into present type reactors, as well as new ones.

6 So :nere is a special requirenent here that is

7 quite different from the instruments you had developed f or

a a research program. Th e s e things have to have life,

9 requirements an reliability requirements. Cuite different

10 from research instruments. It would be very halpful in

.11 this large program if some work could oe done in that

12 area.

13 MR. 9 5! NEIT: We do t.iink that there will ue

14 some spin-off both I-on this program and otners that will

15 be helpful. -

- - -

16 DR. PLESSET: I want nore tnan spin-off. :

17 want a real hard effort. In some sense I woui-d - be- l a ecN
IS interested in some of the 1istruments yo u de ve lo p e d f o r

IV this program than I an in the instru ents that 'ight come

23 out of it f o r La F.s in :ne nett future.

21 V.R . E E N;iE TT : Dr. Sc .alks to various oeo;1e

m m' a cu*. . .h a. o u _e e .' . 4 .' .4 '. v. o '.
O "m . 4 . ,~ s s . a. ' h.a. .c a. 4 . . _c '. .- " n a. . . . _= .^'c

. .. .. .. .

23 One ouestion is alweys: can se get tne ;tilities to ;se

24 some of the things tnt come out of tnese programs?

25 DR. PLESSET: Tnere are ner ways of gett ng tr.e

270 056
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b* 1 utilities to use them, if they are really good instruments.

2 DR. S.00: About instrumentation, we do have -- up to

3 now the ones we are having are for the rese_ arch type. I

4 would coint out --

5 DR PLESSET: We aren't criticizing. '

6 DR. 500: We fully acpreciate that point. Research

7 type is not always a ppl icable to the power plant. But there

8 are some external ones that we used, unobtrus ive ones , that

9 could be applied. We are going through vere detailed reviews

10 and we have submitted a meno to Dr. Tong on our

.11 recommendations.

12 In Idaho they have a so-called commercial plan

13 allication and that is second run. In July when we have all

t

14 instrumentatopms going through the third total review, we will

15 have anotner halfday review on wnicn instrumentation could ___

16 be applied for the power plant and which condition. de

17 are go ing throu~h this review. ---
v _ _ _ _ ~

15 Among all the ones se have, there are cuite a

19 few e xternally a pplied, such as g a mm a be am a nd s o fortn.

20 we can apoly to the power plant tco.

21 VR. EEERSOLE: Consider the specific dif f erences

22 cetween tne S&W design and Mestinghouse. I think we will

23 find we will ce aale to recbtain solid lipuid syste s on

24 S&W tyce design, cecause of tne efficiency cf the ve-ting

25 process.

2,/U 09/--
- 7 c



_ . - - - - - - - - - . . . -
-

358

3CS.09.9

b' ~ l On the other hand, we won't find that capaoilit y

2 on the inverted U tube steam generators and may well be

3 aoproaching an admission after violent arguments aboJ:

4 it, that we may have to face permanent loss of natural

5 c ircula tion on these types of steam generators.

6 All is not lost if that is so, if we can cool

7 by evaporative reflux condensation in tne steam generators.

S Do you have such a program accommodating the

9 use of borated water in tnat process?

10 MR. BENNEIT: As a matter of fact, we have been

.11 talking about the possibility of the re flux bo iler.

12 Dr. Tong has oeen talking aoout it in-house.

.- 13 de plan to discuss it with the Germans and Jaoanese.
~

14 MR. ESER$0LE: I didn't see it.'

15 MR. BE NNETT: I skiope d over that ouic kly.- -

16 MR . SULLI VAN : Gar, could you draw a scenario

17 between the FLECHT-SET program and this 3D program in terms --

13 o f the REFLOOD? We see lot of similar type of work ceing

19 done for oath.

20 MR. SENNE TT: The puestion nere is core ene of

21 scale. The 3D program allows us to l oo k at additionel

22 multidimensional effects. :LECHT allows us to fccus o-

23 intreoundle effects. Botn are important.

24 he need to address oo:n. Tne p rograms will oe

25 complementarv. 2ne people running then are down :ne nell

2,/V
- e/ kf f

,
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bw- 1 from each other.

2 We stinghouse has been involved in reviewing the

3 direction we are going in the 3D program. I think the two
-

4 compliment each other in terms of scale.

5 VR. CATTO:1: What kind of ef fects do you

6 expect to see in the Japanese tests?

7 VR. 2FNNETT: It have been postulated you may

S have flow going one direction vertically and down els ewhere.

9 Chimney effect. Oh, you are talking about recirculation?

10 VR. CATTON: No. I asked a question.

11 MR. SE NNE TT: You are talking acout tne original

12 scope with the REFLOD.

13 MR. CATTON: What kind o f 3-dimensional e ff ect s

(- 14 do you expect to see?

15 MR. SENNEFT: The re may be cro ss flow. There __ _

16 may be a chimney effect. Flows going up in one location

17 of the core and coming down somewhere else.

13 VR . CATTO:1: Water up, water down. Recirculation

19 of tne weter belos One quench rod, is tnat wnat you are saying?

.g y .:. .p ._.: r. < _: '. 7. : 1' '. . .. a v, ' s. ..

21 42. CAITD,l: Is tna: wnat tne cnirney effect is?

22 VR. 3E NNETT: No. (ou neve a flow one xey and

23 anctner pctential flow pattern elsevnere. Or vcu could nave

24 flow, you know --

25 :G . CATTON: Woulo recirculation celcw :ne

278 059



. ..--- __ _ __ - -

360

303.09.11

by 1 q ue n c h -- I thought you meant the water would geyser up

2 in the middle and there would be steam on both sides of it.

3 That is not what you mean?

4 MR . BE NNETT: No. Stan, you look like you were

5 about to say something.

6 MR. FAS: Stan .:acic. The way I understand

7 chimney e f f e c t --

3 DR . PLESSET: The mike isn't on.

9 MR. FAE: Okay, de may heve a situation where we

10 are generating a lot of steam in the central part where we

.11 have higher peaking f actors and may be getting water coming

12 down from the tmper plenum around the ceriphery.

(~.
13 So you have a f all back around the periphery.

14 We have steam going up in the hot c ha nn el s . That is one

15 f o rt. of chimney effect., And we have observed even in

16 one-dimensional test f acilities situations where flo'v is

17 coming f rom above while the steam is coning from below

13 in the same channel aoove the quench rod.

' 19

20

21

4o
-

7u .7

25

e2/U 060
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!

I

I: DR. PLESSET: Any other comment? It is a big I

a
r

2 ! program and I would think you might have some opinions with!

1
3| regard to -- yes?

d MR. ZUDANS: I like to come bacs to the question ;
'

e
Ivan asked before. I had a chance to think about it. Does'

i

i

6 RSR have sene summary sheet * n at shows all the information.i

1
,q
' !i that you looking to obtain from different programs and then

1
3" indicating from which of your facilities such information

i

9 is expected to come?
l,

10
In other words, an overview picture. We have

11 '
been asking the questions all the time. We don't quite know !

12
what they expect to get from one precisely. There could be,

'
,.

13 il i-

9 duplication. That was a good question. i
! .

!<

14
I would like to see such information on a large

,

15|t sheet or maybe two sheets.
i

16 <
a DR. PLESSET: You might get a papyrus role.
a

17 N
[ Laughter.]

1
PROF. CATTON: I would even buy three, but three

,

19
inches of paper is a bit too much.

20
MR. BENNETT: Over the years we have put together

*1#
different charts.

7,
"

For example , there is one which Dr. Tong shows

quite often which shows sc='a '"d different phenonena pictted
*e
44 .

_
acainst ,

Ace-receral Reoorters, Inc. , "
it.

i

ec#'
MR. ZUCASE: That would put as back in shape to

o
!'

270 061a
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Ij understand what we are talking about.
!!

21 DR. PLESSET: Thank vou.
;l

-

1
A1, we are back to you.~

4
! MR. BENNETT: One thing I might mention. Since

c
we are not covering technical support, I asked Andy Bates'

6 1 to pass out the research support branch of the technical
i

7 support activity and that will be coming around for you to

3l look at.
1
a

9 DR. PLESSET: Fine.

10
MR. SERKII: What I would like to do is quickly go

11
through two categories.

.

12 l
| [ Slide.]

\~ 13 |' One called Model D., That was prinarily becausee
I
$

'

14 I

the question was raised where do we address basic phenomena,
i

I ~c 'l I will cive .vou examo.les. We have a fundinc. s ub ca te c. o rv. inn
,

1 ~4 1
L separate effects research branch we call Model D.
:1

I' q
L In those particular programs we do have research

18 going on at universities and at some national labs using

10'
people that have developed an expertise and are acknowledged

2n~
to have good credentials.

,

"1~ We use their data to develop basic correlations

, n..

or basic mocels .
. .

,,
'' [ Slide.]
,,
z.

e,_eensi a. w m i. ire.e - -
currentiv have underway i., fiscalThe crocrams we -

"C
''

1979 -- these we had for several years-- I think many o f the

,) st
.

.-)
.

i

LtU L
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i

I h persons sitting around the table are f amiliar with them --
!i

2 h we have at ANL transient heat trans fer modeling. Under
i

n
,o

''ob Hendry and some of his perscnnel.* '

# At Brookhaven we have Owen Jones and his people
I

c, '

'l looking at nonequilibrium phase change.
l

6l We utilize a variety of staff an INEL to work in

7 developing and benchmarking the heat transfer correlations
1

gl
1 and verification.~

:| i

1
9

1 John Chen at Lehigh, looking at nonequilibrium

10 heat transfer.

11 ! Peter Griffith working with us in reflood
i

12 thermal hydraulics.

s' 13 I Prof. Bancroft at Northwest Universitylookinc-
-n i

i
.

"'
.

'

at condensation .chenomena to come un. with ri ht models to9o

ih

15 ;
t model conc.ensation rates.
U i

16 '
l Dick Haley doing LWR safety research as a

I

I17
category we carry.i

la
Channel in st ab ilitie s . Basic research on two-phase~

10~
flow.

O We have Dr. Lee at Stony Brook University in

2 '' Lcng Island looking at droplet entrainment between what

,,s" wculd be fuel rod type assemblies.

,,
We had work going on at the University of''

2 ''
Washincton to come up an understanding of two-phase flow

s:n Feceral Reporters, Inc. ! ~

at |''
regimes. c'o U 6' 3q/n

a
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1 fl
| The point I would make here, what we are doing
!

2 [. here is many of these studies have been basic studies that i
,i

,'t '

- ? '

.

have concentrated on the large LOCA.
|

.-
'I All these programs are currently being discussed

.

I i

5' with the principal versus an NR staf f and otherG to see where ;
II

61: we can redirect the level of expertise and thinking into non-
.

i
!

7 large LOCA.

8' [ Slide. ]
i
I

9 Scme examples of this, of the specific activities
i

10 that are carried out.
' ,

11
! At MIT under Peter Griffith, he more recently is

!

'
12 !looking at natural circulation between hot and cold regions

r !

13 1'
in a bundle using 2 x 6 rod sections. Studying how liquid

i
I

..
.

la i; moves between them. i

1 '5 hi
P He looked at stear generator modeling during
d

16'1h reflood, using a 4U tube steam generator. Studying flow
.

) ,'
regimes as a function of air and liquid velocities.

18 ' He did lots of work in gravity feed reflood

17
escillations.

," [ Slide.]
'l Dick Haley at RPI has been working on these areas.'

, , ,

Two-phase ficw instrunentation looking at void fraction,"

' 3 ", distribution within budnles, phase separation and distributicn,'

24

Ace-r_edera! R eporters, Inc. 7
*

channel effects.carallel
.

,C

He completed a loop and is testing to look at steam'-

c

278 064"
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1| binding in BWR type fuel assembly geometries. Has a parametric:
o

2PU test series planned.a
H

1 '
. , [ Slice.].,

:

H
,

4

'| At Lehigh we have John Chen. John looked at
!
1

5' direct measurement in nonequality. Improved correlations of

6 post-CHF heat transfer. Worked on development of film

7'
i probes for measurement of liquid film thickness.

8 Dr. Lee at Stoneybrook has been studying dropleti

9 flow, work tied in with the 20/3D tie plate gecmetry.

10
Looking at effect of grid spacers on low and blockages on

11
droplet distributions.

12 [ Slide.]
i

13 h
F, Hendry at ANL is cominc. uo with a best estimate .
o

.

. .

14d
L model for transient CHF. Their report is scheduled the end
.

i

1 ~5

|1
| of this fiscal year.

16 J
l Also coming up with subchannel analysis for a two
n

,,1
'' " fluid model of transient two-phase flow.

l ~a Prof. Sancroft at Northwest University is doing
i

19
parametric studies locking at condensation in hori:cntal

20 and vertical steam water ficw type geometries.
4

+

, , '
Also getting into locking at plenum pcci hold-up'

'2
experiments. He would 11.<e to do work with hclography'

n,

to be able to discern the nature and distribution of two-
'~

n. .<
chase flew tvoe regimes.. . _ fDoriert, MC. ' '*4ce-r ed er al M

S .C.
The point I am making here is we utilize these

q/b 063
,9 .e
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t

IO types of personnel that have the :ualifications to look at
4

_

-

; i

2f the fundamentals.
,

i
1

Our intent would be to continue utilizing them,*

!

'i i8

but perhaps redirecting them to look at problems more
, i

i !

5' '
clearly identified now than they might have been several years

6 ago.

7! We have another category called technical support.

3 [ Slide.]
I.

9! This again derives exactly from that, it provided-

10
technical support to other programs. Some of the advanced

,

11 4
instrumentation, the film probes being used, for example,

i

12
in the 2D/3D program three years ago were looked at under small.

\- 13 |
. effort in different places under. technical support.
I

L
. . .

14 p' In that way they also assisted the model D work.
i -

d
] "C

|| The people we have working in those areas, or labs

16
we have working there are in the handout I provided.

:

, ||
'. [ Slide.]

i.

1 ~S We have, for example, at ORNL always maintained

1C
an advance two-phase instrumentation ef fort. We utill:ed

20
under technical support, support on other programs, staff

,,
"' at ANL are able to utilize libraries, et cetera, in heat transfer

,,
"

studies and coordination.

,,
'~

We carry under technical support the ISEL data bank

24
where we keep a central repository on tes data frcr SEMISCALE,

sC9 Eederal A f Dorter$. IrC. 1
"C
^~

LCFT, all of the programs ultimately are designe 1 to put the

278 066
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H data in a data bank here.
c
-i

20; At Oak Ridge they have a measured data repositoryi

:!
ey ,

' ; keyed specifically to the blowdown heat transfer program.
,

4; !

These two are interrelated. i

',

5
Sandia has worked about a year and a half and

6 'l
will in another year conclude their work on a pulsed neutron' '

.

7'
! generator which is a tool in conj unction with the ANL work,

,

c

, [| Paul Keeler at Argenne on two-phase flow tracers will be able
'

q

9 .I

to ecme up with a system where we can pulse a two-phase flow

10 < .

mixture and use it for calibration of instrumentation.

11
I believe the plans are to have it available

12
ifor the LCFT instrumentation in about a year.

.

N 13 ;
j For example, Sandia, this particular program has

!a
- -

14 1 i
'

met its goals of ccming up with being able to deliver the
,

15 n
4 required eulsing level and the frecuencv. This next fiscalo - -

it

16 ||
j year, fiscal 1980, will have several unfts put together,

17 d'' one of which would go out to the LCFT project. Our intent

1 e-

is to maintain about the same level of ef fort in technical

19
support and in Model D.

20
[ Slide.]

21 ,

Scme examples which are in the handout, I will simply
,, ,
44 i

key on them. You can read them at your convenience.
9,
--

. mentlenec earaler we have the c. eve cynent c:-
. . ,. ,

4,.
pulse neutrCn generators at S* .ii a . We met our goals inice Fecera, Reccr*ers, inc,

e. as+,

May. We are expecting delivery of the units for use by people<

', ,E
h,| b')<Yf L

i/ U U I
1

i
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1

I[ with two-phase flow facilities in June of 1980. ,

^

l
. . i2 I woulc. like to give you an insight into ourg

it
-

'

3l thinking as to where we would redirect some effort in these i,

r

.

4!
,

i
i areas.

c'
[ Slide.]'

,

i

6' These particular slides are intended to convey that
! ,

,<

'. message. Currently ANL has been looking at transition and
1

0 film bciling, heat transfer, oscillations on reflood. We
;

9 h feel there is a need to reorient some of this activity to
I,

l .

10 J ,

pull tcgether a data base for natural convection and natura' '

i11 ,
circulatic'. heat transfer with steam and in two-phase flow j

,

1

12
raxtures. i

|

13 '
q Jones and his peoplc have been 13oking at flashing !

ii
14 !I

. . j
+

i vapor nonequilibrium at 3rookhaven. We are talking with
,

4 them to look more clost 1. 7 ato solubility of noncondensibles
a . . ,

r

16 '
and discharge break flows with noncondensibles in them.

1 '

We are interacting activelv with these people.

In~ Our target is by the end of August to have developed a

17'

reoriented program at about that level of ef fo rt .

2n The reason we say at about that level o f ef fert,*

'l' we are drawing en fixed people, numbers o f people , and simply'

asking them to apply their expertise to other areas.

~,
"" The INEL heat transfer, correlations and assess-

.
^~

_
ment, we plan on using them to put together research informa-

sce # eceral R eporters, Inc. |

~t

tion letter on rewetting, work on core uncovery models,''
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I
_

we would postpone the post-CHF work. ,

2 The data bank is in a preliminary state.g

d
r

3J !

Can we use the in-place equipment to look at3

!
.
;

# setting up a direct data link between NRC and power plants? !

I
1

5
! We are looking at that. We are in a very prelrminary
,

6 phase there. I have run through those rather quickly.
.

7
! Our current level of ef fort, as I indicated early .

-
;

8 on in the slide -- let me come back to those areas.,

9|
[Slida.]

to !
'I would anticipate we would have to maintain a

! !

11 i
| level of effort on.this order over the next two-three years. !
! !

12 ; |
i Questions?
,

t

- l ~' MR. EBERSOLE : One question:
,

!
!

14 :

L In this small break category, we are in search of
'

1
1 ~5 i

!! heat sinks primarily to cope with the problem. The heat
,1
,.

le u
~ '; sinks are two in conext: the break itself and transfer to the

l
17 '

secondary side.

18 Are we in need of additional kncwledge about'

.-
.7

the mass volume and energy transport characteristics of crifices

20 such as broken dcwn relief valves or a better understanding.

,1 a
about the relationship between mass, volume, and Stu'

-,i
"

transpcrt through these orifices?

,,
_ are we in neec c:_ new ,<now., edge onrurthermore,

. ,..
.

21
the performance of boilers under reduced pressure with much

w_.cer., aeoon.n. inc. ,j
*c4.

A _pcrrD= L'9e?'s
have?smaller transfer surf aces than they wou

/u
o

!

_ _
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|l '

I MR. SERRIZ: With respect to your first two
i

2 questions, that is a need for more or better information
d
'

1
on the flow characteristics or capability to predict them i

~

i

a i

' s. through relief valves, the answer is .ves. '

!

5{ Owen Jones, for example, has been doing work
,

1

0 on nonequilibrium flow in converging, diverging sections.

7 i- Cwen was in about a month ago and we specifically
,

8
,

said, okay, you are ccming up with promising results on

9' being able to model that. What if you extended that work ,

10 'to the type of geometries representative through the

' '
internal ene relief valves?

i

12 This, to me, represents a natural extension of
. .

(- . ,

'
13 something that is already underway. Not primarily from t

.
,
4

1 ', t
-

,

the viewpoint to go out and test valves, but to utilize Jones
.I

15 -
i and his people where they are meeting with success in being

n,

16 U
able to tie nonequilibrium two-phase flow models with the"

,

l '' ' '
data they are getting -- a simple experiment of converging

i

18
and diverging no::les.

19
The information has been ccming out in quarterlies.

26~
Look at what the internals of a relief valve look like. Ecw

21 l
can we design simple analytical approaches and simple models

,, ,

"
to get that uncertainty down?

,,"t
Yes, we need more information there. With respect

"4e,

to exceriments for that
Ace-. ceral Reporters, Inc. ;

-
tvne cf relief valve, th at ' s another

e --

,c ,

Aw .t
ball game.a

i q j y; n *: n
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I You can alwavs test these valves and so on and go
~ .

nm
n

>,

'y back to a topsy-tur"y world arguing is this the way to
, t. l !

- * h; approach it?
!

4

- With rescect to the PWRs, I don't know if ceo.cle'

i . .

I

|5' are looking at that specific question that closely. I would
t

* take that message back.

7, PROF. CATTON: In redirecting particularly
i

I3 the university programs, are you having any problem with

9 the sole sourcing of that work? Or do you have to go for bid? '
,

10 MR. SERKIZ: It is our intent wherever possible

11
to go out on comcetitive bid. The mandates have been laid I

17 I
- '

-

on us from a variety of sectors. I don't feel that the
.

' t

13 'b l: universities are at all inhibited or prohibited from comceting :
a .

U '

'
'i14 L

ccmpetitively.
.

|

|I

1 'c ' 'j Our plans are to, within this . ext calendar year,

l"eb
1 to focus up our research needs in terms of the model D

l '' or the fundamentals and go out on RFP for it.

j,o*j DR. PLESSET: How would ycc evaluate Professor A

10'
frc= Professor E?

20
[ Laughter.]

'l# This is an interesting point.

MR. SERKIZ: It would be based on credentials.

2 and the program he submits.

.<-
[ Laughter.]

Ka Federal Reporters, Inc.

SC
''

MR. ZUDANS. All of 'our current programs really go;

278 07i
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i

I to people, not to institutions.
-

i,;

'l
2h DR. PLESSET: There is a legal problem ne is ;

i

'
3 concerned with. In getting these contracts placed.

!
1

# MR. SERKIZ: I think if we have a work scope that
!

I i

5; is well defined and we know what our end objectives are,
'

6 there are maybe three elements one considers:i

i

7 one certainly are the personnel proposed, which |
,

8 are an important factor. ,

9 '

The second is what comes along with it in some

10 cases on available f acility and support.1

il The third being demonstration of some sort on being !
,

I2 | able to meet your commitments.
_ .

13 I think that is a fairly straightforward -- ,

i
1.1 DR. PLESSET: That might limit you to people with

'

.

4
15 t whom you have already been working and would make it more.

16 -

difficult for new blood to get into it.y

.

l '' ' l
C MR. SERKIZ: No, because the RFP would be an open

13 |
--,

ar r .

17
DR. PLESSET: How wculd you get a de=cnstration

cf being able to meet ccmmitments that are required if you'

71 had no previous experience with that university?'

2' MR. SIRKIZ: What normally happens with offerers'

that are bidding is they provide examples of performance on

u'
6 Federa! Reporters. Inc. i * '

That is one wav. That is a factor thatrelated crocrams. *

Sc
'~

can be used.

278 072
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I
.

We are not trying to limit new blood. We are |
i

encouraging new blood by that process, and new thinking. f2
,

'
I

q ' :

DR. PLESSET: I see your difficulty and hear the |
"

'
i

4 '

words.
i'

!

5 '

; PROF. THEOFANOUS: I see abrupt changes here

6 in direction of many of those programs, and wonder whether you

7 can tell us the implication. Either you were doing things

8 '
before that weren' t valuable and, therefore, you quit them;

9 !or you feel that you have to go with the fashion of the times.
i

10
Tell us more about this. What is the implication?,

! i

11 '
MR. SERKIZ: The implication is the obvious one that

i

-
12 i

was hammered around here as well as discussions related to !

- : *
i

13 il 1

- i TMI. All of a sudden we are that much smarter because it

|la " happened.
I

1 "5
'

The redirection is twofold, or multifold. In many
,

16 0
1 instances here the personnel we have been utilizing have come

1
in and said we shouldn' t be working on this, but we should

1
be working here.'

19
PROF. THEOFANGUS: What harpens to the other

20
things they were working on?

'I' MR. SERIKIZ: We are concluding --
,

,, ,
'' PROF. THEOFANOUS: So they weren't needed in the>

,

. , , .. c..irst p; ace.

24
_ I am concerned because cbviously if there was a

\CW 79def al 9 tPQrt,?rs, I nc.
t'

,e
'~

: program in place, a lor of thought went into that. Let me
L

278 073-
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1
take an example here.

2P i

f The nonequilibrium change studies. I know these !

3| people have been working on improvement o: the probes and ,
. ,

i

si
parametric studies for a number of years. Investment went

,

1

5> >

into that. I am sure you must have given a lot of thought,

!

6'
to investinc this money.

,

7! Suddenly I wonder what happens'to this.!

!

8 I
q MR. SERKIZ: It is not turned off. |
v '

9
PROF. THEOFANOUS: That is what it says. j

i

10 | MR. SERKIZ : It was scheduled for completion |
*

i

ll i ;

; this fiscal year, mid to three-quarters through the next
t

12 '
- fiscal year. We want Owen and his people to conclude that |

. ,

(- '
13 i

work and report on it. He has both model D work in it: <

i i

14 I
as well as the Carson with the experimental data. ;;

. ,

IWe want that concluded and reported. That is a

16 j
q two and a half to three year ef fort. He was running into a j

o

17
natural ccaclusion in fiscal 1980, anyway.

I

i

18 J' PROF. THEOFANGUS: I haven't seen results yet.

19
It is hard to believe they will conclude without results.,

'C'
MR. S ERRIZ : I will send you the quarterly reports.

,, ,

''

| PROF. THEOFANCUS: I receive them, but haven't
-0
44 '

seen any results from that yet. Up until a few months ago'

-,

' they were developing the optical probe.

24 d
MR. SCO: The first batch came out.

~e Fecere neooners, inc. i.I
25

MR. SEREIZ: I will send you the last two
r

278 074
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|
|

II quarterly reports.
C

2 PROF. THEOFANOUS: I have them. Thank you. I have
,

, :"
- the reports already.

-
\

# PROF. CATTON: I hope a topical is coming out on
t

5' '

that.
.

4
MR. SOO: Yes, it is.*

7 MR. SERKIZ: A topical will come out covering its

3 own program.

9 PROF. CATTCN: The quarterly reports were a bit

10 *
/ terse.

11 | MR. SERKIZ: Some contractors write terse reports
.

12 i and others write verbose recorts.> +

, - ,

(' 13
'

!

l. PROF. CATTON: Some write none.
:

.

j 'A

|| MR. SERKIZ: Yes, and I don't care to discuss that
1

15 J
j here.
i

16 :| [ Laughter.].

i

1
DR. PLESSET: Thank you all. You helped us get-

13 through this. We do have another topic which I think every-

10'
body would appreciate a very brief presentation.

20_ ,,
e.u

!

21

y
-|ss
$

23

24

AceJecerai Reporters, Inc.

25
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/



/

/

l.
i 376
.

411 arl |
,

|

Ih MR. MC PHERSON: I am Don McPherson. .

- 1 .

|
i

7
|

I wanted to answer a question raised earlier about
n
g

34 ithe application of instrumentation to commercial plants.
i ,

4-
I We did have such a meeting last week. We called ,

I i
ci

together representatives of all five vendors at EPRI together |
"!

t ,

6' with asking EPRI to invite utilities so that we might
!

. .

'
7

! discuss the possible implication of instrumentation we j
i
j

have developed in the LOFT program and other programs |3

i

9 9| related to ECCS work at INEL.<

10 i
.

During that meeting we asked the vendors and !
*

i

11 |
-

'
e

utilities to discuss those instruments which they had heard '

I
I,

6

12 i l
about curing a week colloquium on instrumentation which they '

(- 13 i
H felt might be useful to their operations and off-normal
4

14 I! .

h ocerations.
9

~

i
1

15 i

p If I may summarize the response was generally
1 ,.

I

16
I somewhat pessimistic from my point of view. The vendors

ij'!
tended to find a number of reasons why it would not be very

l
1 ~2

i useful to put any of our instruments into their plants

19
principally because of the life testing that would be

''O
necessary for these instruments.

,9 .

'| In fact, the LOFT instrumentation meets pretty'

f

,, ,
"' well the same specifications in most cases as commercial

-, ,
"

plants do.
,

24 >

.ce-r ed er al Reporters. Inc. c - - there reallv is not any significantConsecuentiv,-
,1 -

..

,e n
' ' . probler there. Following the meeting we had a more

9

2y8 U..6/ /e
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I optimistic reply which I guess is typical of such meetings i

! i

2h !where utilities and Mors~aFa~s}ded ~~ to speak openly and,j
i

, :'
in fact, there was a suggestion that they would be interested"

,

i
4 I
' in seeing some of our instruments on their plants .

I
5 We suggested that we might be able to offer such

i

6 instruments to fund the application of those instruments to j

their plants for checking out the usefulness of them. |
7

1

8 I just mention that in passing. I found that
l
o

-I
especially interesting and pleasant. Okay? |

'

,

10 ' [ Slide:]'

11
I will move right along in this presentation ;

12 |
i

t because I do want to get to your interest, namely where the
i,

(' 1 ~, i |

h funding in 1981 will be applied and especially related to
h !

14 n !small breaks and off-normal transients.
..

l'
15 4

9 Very briefly, the achievements to date:
i!

p* ?
'! We have completed our power range testing. We
b
I) ,'

issued a research information letter en all non-nuclear
,

id
tests done in the L-1 series.

10'
We performed the first two nuclear loss-of-coclant

20
experiments in the large break series, one in December

21 and cne in May.

,,
" On May 31, we performed an isothermal small

bre=> ' ass-cf-cociant experiment with the cbj ect of providing

2 'd

sufficient data for us to clan small break test series.u,4,oes Amonus, Inc. '

2 ~5
This data was locked up and is due to be released

270 07"

.



}
Iar3 378

i

I tomorrow. The purpose of locking it up was to terminate .

i
,

4,,

2L crediction of that test as a sicnificantiv urgent test
I

-

M
o

3d by our RELAP and TRAC codes.
<

4I We are pulling out the central fuel assembly for !
l

,

I

5 replacement in preparation for upcoming experiments. ,

6' [ Slide.]

7; This is a good time to break in between the past i

.i

8' and future by telling you about new focus that we have arrived .

| |

9 at through discussions with the regulatory arm of NRC, together'
,

10 , with utilities and vondors..

Il ' The focus now is going towards tnst of studying i

,

1

12* system response to off-normal conditions, to natural i

i
- i

,

13 h perturbations such as opening and closing of relief valvest In !
u >

lth, or injection -- high pressure injection, for example. And I

O
15 L the resconse to ocerator intervention such as purposelv i

|
.

4

(
,

16 'j closing high pressure injection system, for example. ,

.:
.

17 j Another area of this focus is small break and

IF transient codes in specific areas as opposed to the entire

19 codes wh ::na I think the general feeling expressed here earlier

2C was that our small break and transient codes aren't that bad.

21 However, in certain areas where we get the system

22 filled with steam or a mixture of steam and noncondensible

23 gases, there certainly are cuestions about how good our codes
^4-

m are.
'sc?J ecerat Reoorters, Inc.

9x . It is those spec 1: c areas which <ce leave it to
. .n .

-

4

278 078 ;
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1 ij licensing, our own code people, to point cut where we
4 i
n

12o
(t

intend to address the focus of our experiments.
i

3| We will also study means of recovering from un-
!

l

'id

controlled situations, from small breaks whose flows may.be !
,

I
'

S;I :
larger or smaller than the HPSI ficw, for example, and where

6 we might arrive at a quasi-steady state condition where the ;

7'
I two flows are equal.

<

O' As a byproduct of this new focus, we see the follow-
t

9' ing:
.

10 i

Assessmedt' or conventicnal process instrumenta-'

,

11 |

tion. We have already begun this work wherein we separate
'

.

I

12 | the information the operators learn from conventional
i

,

13 i
process instruments in the LOFT reactor while it is having i

'

I
'

14
! accident simulation and compare that with the special
q

1 ~5 'j instrumentation which is much more in depth and gives us much
1

1

16 1 more information.:

u

17
Another byproduct is that this approach willi

is ,

,

provide us data for code assessment through the,

19
standard problem program. The standard problem has been'

20
put under LCFT funding responsibility and we are new

Y more closely related to the standard problem and will be
|

,,
"'

ensur.ng, I think, in this manner that the data we produce
,
' will be used more effectively in evaluarion of an assessment

,

s~
. various coces.c:

. .

Lee . cerai Aeoarters. Inc. .;-e

,c c
s.

.
Assurance and understandinc. to the regulatorv. staff,

n

-s
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'

i to tne technical cc=munity and by participation or media '

1

2 '

J -cersonnel.-

,
,-

*| This will get to the public, we believe.

#: As a side comment, there is nothing cuite so

e
convincing as to sit in the LOFT control room or visitors''

6' room and observe an experiment going on and see how the

7 predictions compare with the measurements in real time.
!

8' [ Slide.]
9' This is a messy slide, but I only want to use it

t

10 as a demonstration that we are considering changing the LOFT

11
, nuclear crogram. The column on the left indicates our
1

-

12 ;
current program. -

13 ik- Theo, you will note we have not left out any tests
,

,

14 [ in the program being considered, but we have rearranged them.
\

15 ' 'Specifically those diagonal lines indicate that we are
u

16 i
bringing small breaks up to the near future. We are not ,

17 "l doinc this latelv. .
4

1 *: We are studying the situation very carefully to

19 '
ensure we car get me aningful data, that it will be useful

20
for licensing, that we will be able to make the :ucasurements

-, I.
' ' , we feel are necessary for our code assessment.

s

,,L
" ~ Inserted cn the right-hand colu=n you will see scme

,, b
"'

L-6 tests. That is the series intended to study transients.

24
We have always intended to study them. They hadn't been insertedo

Ace-r_eceral Reporters Inc. b -

-a
in the current scPedule because we knew we could insert ther

nQAq'/nO UbuL
,

ma . , _ . -_
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,

I j between major tests. That is the only reason they are not
: i

,
' , on the lefc column. !

.i

3 They were always supposed to be there. Ycu will
;

. ,

4' see we have those L-6 tests interseersed with the larce
!

5 black dots beside them. We have also added additional
i
,

6 small break tests, the L-0001, for example, and the other
|

7| is down the column with plus signs beside them indicate
I

3 additional small breaks.
,

C
' Fiscal years are indicated and you will see it

10
a simply tried to indicate to you we have rearranged the test ,

,

11 ,! . !

series. ,

t ,

i i.

12 1 [ Slide.]- !-
:

\ - '
i Here is what we expect to achieve in 1980. Three [
i

I 1'
] '4 '

small break loss-of-coolant experiments. That would be this
q
:.

15 1 i

n here.
t

6i
We perform a large break loss-of-coolant

i

17 :? experiment, probably the L-25 experiment. The same as the

18
past experiment, but with loss of offsite power. We would

19
begin natural circulation testing and we would issue research

'
"O

information letters on the L-2-2 and L-2-3 and small break
o

01 1'
- e xpe rimen ts .
,,
"

The work on that is half completed now. We

,, n
" . expect to have it out September or October.

24
_ [ Slide.]ce-r ec eral A eoorters, Inc.

*C
"

Achievements in 1930. This is what we would achieve'

i

0

278 081 :
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I || with the current budget we are discussing.
-|

1 i

We would complete the power ascension series,' '

1
" i the L-2 series we have been doing up until now. .

I

r .

#! We would continue natural circulation testing, |
:

5,~

'begin of f-normal transient testing, and issue research
I

information letters on the entire large break loss-of-coolant |
6

7 experiment series.
o

1
3 [S lide . ]

9l I know you are not especially interested in knowing
d

10 'l about how every dollar is spent in LOFT and I will very -

F

11 |briefly run ceer that with the object of showing you the
,

12
; kinds of '.hings the money goes into, and then address my 1981
l

13 F
!! budget in terms of the current level of spending to show you

I'h

" |f
'

i

incrementals where we go up or down.
t

i 't '
|

This list simply shows you the breakdown that we

16 |.j are using in our 199s on the LOFT program in 1980 and 1981.
I ,' ad I had this drawn up at INEL. We could have one

:

J
*'

program for 300 K at Hanford, so for a complete picture for

Ic'

the 1991 budget, ycu should add $300,000 to get S44.3 million

2C
in the right-hand column.

21 | The following viewgraph; simply give breakdcwns of

m
''

each cf these 189s.

,,
", (Slide.1
,..
-

. The crogram is shown here. Let me point out onesce--edera! Reporters, Inc.
,c
"

line on this viewgraph, namely electrical nuclear heater rod
1

278 082
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If comparison. The cuestion was raised earlier. We have had '
-

1

il

"-

2
$s

this going on for one year now.
'

f

' un object is to study all the data we have from i
l
a

# electrical rods and nuclear rods, including the codes which
, ,

5

5 are used to relate the two, and come up aith this conclusion I

: !

6 ]' as to how valid the electrical rods are in simulating nuclear !

i

7' heaters and under what conditions. -

i

.

O '
!! Obviously under scme conditions are better than
3 t
'

i

9l under others.
I

1
0 Steady state, forced convection, obviously they

11
will not be that much different, hut transients during |

12 '
.

I
,

blowdown reflood, we expect differences and have seen |

(.- 13 b dif ferences. i
h .

o

la p A large part of this program runn ng around $ 300,000 -

15 " is in support of the IFA-511 ex 'riment at Halden. i
3

16 |
We are doing analysis on that test to support i

,, i

*

1 .
the work going on. It is a test in which we run clectrical

la I - , ,

n
. .anc nucie ur heaters uncer t, e same conc. .itions in the reactor

19
and ccmpare the results.

*C* We will use the measured nuclear results to predict

'17 how we would operate the electrical rod if we wanted it to

e,
" simulate what we saw the nuclear do and run the elec tricai

, , ,

under thesa conditions, and see how it matched up."

24
Possiblv out of this task we will have some'

"ice Eeder31 RfDONtts, lnc.
e

-c
"

conclusions as to improved designs of electrical heatbrs or

O'/O OQ7OL UUJ
1

-n.



|

384
ar? ,

,

I g possibly some conclusions that under certain conditions
n

29 one simplv can't simulate nuclear heaters with electricals. !

g
. .

a

~1,! PROF. CATTON: Do you have any results on this study,
i

s'
yet?

i
I,

'5| MR. MC PEERSON: Our report is due out in two '
'

6' months. There will be the report of the survey of all the

7 electrical heater / nuclear heater comparisons that we have had
1
a

D'
"! done, and will include the codes which are used -- a criticue

,

94|| on the code used to compare the two.
10

It will also list the programs underway, the intended,

11
way in which the results from those different programs will

''

be used to come to some conclusions.
_

'
13

DR. PLESSET: I want to make a remark. Every-

[I
;,

14 !| !

minute you speak now takes a minute away from Fabic.,

15
I am scrry, that is the way it is.,

t

16 ' PROF. CATTCN: Would you see I get a copy of that

17 '
recort?

1

'Q l'

' MR. MC PEERSON: Yes.

19
CR. PLESSET: Maybe you can accelerate a bit.

,n
"

MR. MC PEERSON: I will simply suggest you leaf

through the next six pages, because each of them is a break-

dcwn of the varicas IS9s and is intended to give you a

e,

view o f the kind. of wor.: which each 189 includes.
"

.e-
Verv briefiv, the test reacters tvoically rec.uire

tc..r.c.,o n ex, ers, inc. , - - -- -

,e
"

about 20 million a year to operate without any analys;-,
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1 'l without any fuel.i

1

2 If you add those extra things we do in LOFT
o

'
e
l

# together on top of the S20 million, it comes out to a
,

!

#! reasonable nunber. That is about all we can really address
i

5 here.

6-ell
4

1

7,
,

8' ,

.,

9

10 ' ,

i

11 ,

I
. .

12 ,

i
4

,

i

t u! :

s i
14 h !

||

15 ::
I

n

16 ',
t,

;

17 j
,

13

19

20

21

, , ,
6b

i

..o
bb

24

Ace 5ecer36 Recor*ers. Inc. U

25

,
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303.12.1

kds 1 Let's try to look at increments.

2 (Slide.)

3 The 1975 oudget, President's budget, was $40

4 nillion. On the second column from the left I am going

5 down the intended President's budget. On the right-nand I

6 am trying to give --

7 DR. PLESSET: President's intended bucget.

3 (Laughter.)

9 VR. MC PHERSON: Our intention for the President's

10 cudget.

11 (Laughter.)

12 MR. MC PHERSON: So we compare 43 with 40 nere.

13 Obviously the President's budget was 40. We spent 43.

14 In 1979 tne President's budget was 39.1, including

15 the DOE funds. I am trying to give you the whole picture

16 as opposed to a split.

17 de were reouired to purcnase a portion of e

13 special spares inventory out of the 1979 budget, leavin;

19 us with a relative oudget this year of 73.2.

g ....,e.4.,..,, w. .o <
.4 ..3.. r. .,. o._.. .. y . og. .2. 0 - 2 2. o- 2-,o -

v.. ..

-
<1 . .21 o g _ c . , .1 s - = - a_ o- 5 , v a. . . . . v . v ' .' ." .e ".''.=..a.... '- , ~-- =.'--o < '

__. - . . . . . . -

22 spares, came to 53.7 million. It had bee. intended tha: the

23 total special spares oudget for 'C:T ce 35.7 mi ll io n._

24 Out of the 1950 budget we " ave to co plete the.

25 purchase of the special spares vnier are already in

278 086
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i306.12.2

kds 1 existence, and we have to increase the special spares

2 inventory to bring it up to the f ull requirement.

3 In addition, in going over to NPC f ull support

4 of LOFT in 1979 -- througn 1979 and now 1950, we have

5 been required to go on a budget autnority acccounting syste,

6 as opposed to an oglibational oudget accounting system,

7 which means when you place an order you have to have as much

3 money as is required to fulfill that order, whether you get

9 the ecuipment or services this year or three years from now.

10 de have oeen required oy DOE, who runcs the program

11 for us, to go on that s ys te m .

12 Now we can't do i t this year with the 1980 budget.

13 de had to go partially that way with s2 million assi;ned here.

la You will see later in 1931 we have an additional 53 million

15 which gets us on to the BA budget.

16 If you consider that total of 55.6 million as an

17 inc rement over what we nave oeen funding subtracted f rom

18 tne 42.9, you end up with a relative cudget for comparison

l ,y c ,. J7.1.
,

20 Now the 19c0 oudget has a supplenental that was

21 referred to. Anc ve included in tne LOFT case hardware

22 changes to a ccelerate small break and transient tests: the

23 kind of thing tH.ere is lower the pump seal.

24 de also nave instrunentation to co mercial plants.

25 I alreadv alludec to that. T7at is a- a ddit io nel 32 -11_icr.

278 087
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335.12.3

kds ! If you subtract the 2 -- and 5.3 from the 44.9, you have

2 our relative oudget of 39.1.

3 (Slide.)

4 de have our minimum and current budgets. We have

5 a requested budget and supple, ental budget. So I had to

6 show these three different budgets f rom left to right in

7 the right-nand column in terns of wnat would be

S accomplished.

9 I laid out in the left column the plans which I

10 a dd r e s s ed in my second viewgraph. Then according to which

J1 of the budgets we are given, we would accomplish varying

12 numbers of experiments.

13 So you can see with a minimum -- and current, which

(. 14 we are comoinnit in the LO.:T case -- we would accomplish, one,

15 o f f no rmal transient; two, large breaks, which would complete

16 the large break series.

17 One, off normal transient. Tne additional funds

13 of sa million would give us one additional test off normal

19 transient, small creaki and tne suoclemental would give us

23 anotner small break.

,
cl < 14s .)~. ..

22 With that in mind. we go on to the 1981, and the

23 sane method I adcre ssed tra 103 budget. The minimu, and

24 c u rre n t request is shown at tne top. The new esponsio111 ties

25 over wnat we are doing now would co .olste the change over tc

2/8 083
.
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kds 1 the budge t authority accounting system. s2 nillion was in

2 the 1930 budgett $3 million in the 1981 budget.

3 Now we have new facilities operations to take over.

4 We have hot shops and hot cells which are being constructed

5 and are going to oe put into operation. We must fund the

6 operation of them. We have not until now done that.

7 There is a two phase calioration f acility which

3 will have the capacity of Calibrating our instrunents, flow

9 ins truments uo to the f ull -- e ssentially the full flows in

10 full size pipes.

11 There is no such facility in existence that we

12 know of in t he wo rl d , and we cadly need that f acility. It

13 is scheduled to be finished this spring, so we will ce

- 14 operating that facility then with 1981 money.

15 So that is the minimum. If you subtract tnat,

16 you get S39 million. That is in 1981 doitsrs. This

17 compares with the earlier numoers of, say, 37.1, witnout

IS supolemental in 1933.

19 Th e re cue sted budget has the additional S4 r.illion

20 over and aoo ve tne new resconsiollities in the m inimu-

21 current. Tnat is tne top list. Thes e are to increase special

22 turn-around time by 25 percent.

23 That neans doing one more test. Initiate

24 instrument soplication to commercial plants in the event we

25 don't get the suoplement in 1930; and i nitiate operational

278 089

_

m - = wee



390

3ra.14.=s-

--

kds 1 fault diagnostics. That is tne diagnostic computer scrk

2 discussed earlier.

3 The flat 34 million added togetner with the

4 s5.3 m illion , subtracted from the 43.3 gives us a

5 relative budget of 39.

6 Finally the supplement al oudget for 1981 would

7 have an additional si million, and with that si million over

3 and above wnat I already describe for the current level.

9 we would nave two T:4I-2 related experiments, snall off normal

10 transient anc small break.

.11 de would continue the instrument acplication to

12 commercial plants we will have begun in 198C if we get the

13 supplemental budget, and continue the operation of f ault
.

(_
~

14 diagnostic work begun in 1980 if we get the supplemental .

15 That is the whole story. I am pleased to ensver

16 questions now.

17 DR. PLESSET: I :nink we will have to have a very

13 brief discussion because of time, out we will de finit ely

19 stop at 12:30.

23 You mentioned this ins trumenta c ion. I want to ce

21 sure my point was clear. I was not tnink ing of adapt ing

22 instrumentation developed in the re s e arch pro gram 2D/ 33

23 necessarily at all. I was thinking of a fresh acproach to

24 the instrumentation needs as nad cee, expressed by A RS and

25 others from a new point of view, not taking en o ff shoot or

q'/o 0Q,0'n
c
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-kds I soin-off or anything like that.

2 I was thinking only of what. you we re discussing,

3 out using some of the funds in the 2D/3D progr am -- that's

4 a large Instrumentation orogram.

5 Now I tnink Mr. Ebersola has a c a.m m e n t in this

6 general direction that he passed to Dr. Ca.tton. He nad to

7 leave.

8 PROF. CATTON: Jessie indicated that he had not

9 heard any mention of use of audio type detection devices,

10 not like the second. It seems you could use various

.11 m.icrophones; and patter- recognition is a very cheap type
,

12 of instrumentation as ignoring it.

13 MR. MICHELSON: Y es and no. Wnen I first came on

(- 14 ' LOFT I attempted to have a l oo s e parts monitor installed, and

15 for a variety of reasons 1. was not acproved and is not on.

16 I have raised One cuestion again. ne anticipate --

17 we are discussing that now. de may put on a loose parts

13 monitoring system.

19 In addition, we have just sent out a directive to

20 augment our instruments in sucn a manner that we woul d nave

21 a succooling temoerature device whicn should ce in

22 operation on our next experinent.

23 So while we are going through our small ~cre ak we

2a would nave the opera: Ors acle to have :nis cegree.

25 MR. 3E.'NETT: In total programs, the diagncsti--

270 09i
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-

program, we have a loose parts monitoring system, anc wekds I

2 aer looking into that.

3 PROF. C ATION: I wasn't referrlng just to loose

4 parts. For example, recognition of the onset of coiling

5 with an accoustic monitor.

6 '4 R . MC PHERSON: One of my programs is that of

7 monitoring the noise on tne neutron detectors. We have been

S looking at that data and have a man actively involved in it.

9 That is one area that comes under your --

10 PROF. CAITON: It is not visible in your program.

.11 MR. MC PHERSON: I am sorry. My program is sc

12 extensive. I would like to speak for three days on it, but

13 half an hour is all I had.

(_ 14 'MR. LIPINSKI: Westinghouse had done work on

15 accoustic monitoring several years back..their own in-house

16 work. There are reports on those suojects.

17 PROF. CATION: I don't see it as any part of the

IS NRC Instrumentation development program.

19 MR. MC PHERSON: de nave some within the LOFT

20 program.

21 pro?. CATTon: What aoout witnin the 3 prograr or

22 some of the programs under Dr. Sco?

23 VR. 330: We ca n' t have ongoing, but we do plan

24 to do more in :nat area. Se do plan to lock into tnat more.

25 At c u rr e n t , we have no t used that , mainly oecause aner we use

278 092
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308.12.8

kds 1 two phase, accoustics are always a proolem.

2 We did look into destingnouse. There is a problem

3 involved in that.

4 VR. ZUDANS: I have a very simple ouestion.

5 You flashed a slide showing considerations in

6 reshuffling the nuclear de velopment program. There was

7 anotner piece of program discussed before, improved risk

3 assessment, which will study differences in areas and

9 event trees.

10 How flexiole is your considered program to

.l i include some cracks they may find in the other progrem?

12 VR. MC PHSRSON: As flexible as nas been indicated.

13 Strong efforts to change it in the past two months. There

( 14 is ' thing set in concrete. As long as we have the suoportm

15 of the community, ACRS, NRC , NRR, we are able to alter that

16 program to the degree LOFT is capable of responding to

17 questions.

18 PRCF. WU: As a follow-uo, I f ully support this

19 accounstic device. Perhaps in tne pioing flow, I am nappy

23 to hear from Dr. Sao that we nave Onis direc t ion.

21 I wonder if it mignt also ce extended to tne

22 siting of tne flow noise for the transient and the

22 two phase type of situation. It can ce very useful.

24 PRCF. CATTCN: And fairly cneap, which I think One

25 commerc ial people will like.

278 093
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303.12.9

kds 1 Mk. 500 We do plan to recommend that be put

2 right by the safety valve and use that to tell whether we

3 have flow or not.

4 VR. MC PHERSON: We are already learning a great

5 deal acout noise kind of Information. Preliminary

6 indlcetions are that our ion chanoers and self powered

7 neutron detectors do see the two phase flow down the

3 downcomer and lot of level in tne core.

9 VR. SHUMWAY: You are shif ting to simulating the

10 TMI type transients. One of the most di f f ic ul t items to

.11 calculate on that transient is the water level as it comes

12 down off the top of the core, tne froth level, and uncover

13 the core, and the heat transfer coefficients above this
_

(_ 14 froth front which may be in the range of one or two English

15 units. And RELAP now has a minimun of 5; but that cen be

16 changed, of course.

17 You have a short core in LOFT and the

IS instrumentation has oeen arranged for the large breaks.

19 dhat is being doing to elininete these problems?

20 VR. MC ?HERSON: Me find our instrumentation is

21 a ceo ua te to tell us when we nav a loss c.' .evel, decreased

22 level over our instruments.

23 The clad thermocouples and :ne c ool a nt

24 tnermoccupies wnich are scattereo tnrough the core as well

25 actually certainly indicate -- and our liquid le vel de tectcr

270 094
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kds I certainly give us a strong indication of wnere the water

2 is, what condition it is in, what quality it has.

3 DR. PLESSET: Tha n k yo u .

4 We will recess for lunch now until 1 30.

5 (Whereucon, at 12:30 p.m. the meeting was recessed

X XX 6 to reconvene at 1:30 p.m. tnis same day. )

e-12 7

8

9

10

.11

12

13

C
.

i4

15

16

17

18

19

20

21

22

23

24

25
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AFTERNOON SESSION [l:30 p.m.) ,

"'3 a.-1 . ,,.

|
,

I
'

DR. PLESSET: I think we can go back into active ,

! l

2li session.
|

|

3 For this afternoon, Dr. Fabic will lead the dis-
n
i

4 cussion for the analysis development branch.
i

5 i MR. FABIC: Mr. Chairman, I have two handouts.
!

6 It is clear I have far too much material than I can present

7; in any reasonable length of time.

8i I thought you may appreciate using it at your leisure
i
1

9' later. I don't intend to cover it all. ,

10 In fact, I will play it by ear and after the first ;

11 couple of viewgraphs I will ask you which ones you want to I

1

i

12 see. I

!

(_ 13 j DR. PLESSET: We will try not to have'too many i
,

,

!
14 interruptions. At each segment of vour calkr if you could

i

!
15 stop, we could have cuestions then. That will make it more

,

i
16 efficient, I think.

17 MR. FABIC: I am S t an Fabic , branch chief of

i

13 , Analysis Development, Reactor Safety Research Division.
1

1^ [ Slide.]7

20 I thought it might be useful to very briefly go

go the way we have been21 through the perspective that made .o

f

--
44 going for the last few years.

23 ' In 1972 we had RELAP available a - Idaho. There was
,.

*d an advanced code developed at that time. In 1974 a fairly'-

Ace ~ecerst Reoorters. Inc.
'

25
"t

significant event happened. The American Physical Society
,
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I j| study was conducted which reccamended more physically based
o

.p! codes be developed. That prompted RES to take another view#!
a

1 '-I at code development and we decided to keep fixing up the code
a

'| we had and develop advanced codes that do indeed have better i

!

5| physical bases.

6 The advanced code development was divided into two

7[ parts: detailed advanced codes and fast-running advanced codes.
\

I)

3? We started off witn cevelopment of the THOR code at

9' Brookhaven as the fast-running code. Later on RELAP-5 came
i

10 along.

11 t In 1978 we had three candidates for fast-running. i

i

12 ' In December NRC management decided to develop the fast-running
1

,

13 L -

j track at LASL.(-
1'

;

i 1
.i

l '' 4 INEL was going to take care o '"s ation to
|

Ih

15 ' BWR issues.

16 I In March 1979 the first detailed version of TRAC,

17- TRAC-PlA, was released to the public. In the same month we

18~

had the TMI-2 accident. The only consequence as fr- as our

10'
present plans are concerned would be to accelerate the

'O' fast-running TRAC development that we already had in the
o

'l plants.'

'2* What we are now hoping f or is th-; __ the end of

23 t.nis calenc.ar year tnere wl.,1 ce a :1rst version c:- a rast-
. . - -- - -

24
_ runninc TRAC acclicable to PWR available.

*CW-r ec tf 31 H eDor1ers, Inc. ' ''

25 '
By that I mean much f aster running than RELAP , yet

~"IO 097o
L,

,

- ,_



'
i
i 398 |

|ar3
,

I
'

1 '1 advanced.
1

'
;

2 d,
F [ Slide.]

!

i

3 Now we have perceived unhappiness from various ,

!
's

sources with number crunchers. Why do you have these large'

! i

'A ;

'|. complex codes to look at phenomena like small breaks,
<l,

'

" ' TMI, so on.
I

7: I am saying that complex codes are unwieldy for

,ig ,

extensive mapping of great variety of postulated accidents.

4 Equipment malfunctions, operator actions, and so on.

10 iHere I have two suggested courses of action which

11 i

are in addition to the current plans to do all I just described:
i

12 i

a while ago. There are two possibilities. ,

a ,

k Maybe we.ought to do one or both. One is to take
'

4 I
I i

l '' d
L a good look at hybrid. We have been doing that very recently.
d

i ~t
-

It does look very feasible to have a good physically based

le f| code, one-dimensional, with nonequilibrium thermal hydraulics,*
,

, ;i
' plus noncondensible gas, with neutron kinetics thrown together.

13 i In computational space they are faster than real

17
t ime . So the operator can do a great number of studies in a

2C
very short time, s op the calculation in the middle, change

'l
the parameters, see what would the future course be if'

9,
''

scmething happened.

,, a

Operator action, for example, or =alfuncticn.' " '

24
*Ce-Pederal AfDorTerl. Inc, D Now, the way we have scoped it out is that if

*_

,e

SC
'~

you have, for example, 100 cc=putational cells and each has

278 098
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i

1;p five field equations to be solved and so on, all the
1

2P
-

[1 necesstry equations are presented by electronic circuits
3 |9

and can all be on a card.
i

4i So one card per cell, including the function
! ,!

'generators for equational state. Each cell has its own.

s
Eut that hardware has to be built. It would take four years*

7
I maybe to build it. One year to prove everything works fine

'
8 p within the acceptable errors. jj
9 . Then it would take a number of years to build the

hardware. fedicated hardware. That is a drawback.

11 ' ,

on the other hand, this ir really what NRC needs in '

12 '
the long run.

I

(_ 13

'| MR. LIPINSKI: Are you awar.e of the U.S. Army |
i,

la i !

; program to develop an advanced type computer? This goes back 1

.5
q four years ago when we were developing the transient code
n

16||
| for the Clinch River reactor.,

-

17 ?| They sent invitations to all government agencies
i

18 :
to see if they wanted to participate in the program.

19 '
Their plan at that time was to have three machines developed

20
in parallel, Electronics Associates, Applied Dynamics

21
and a company called Dentell Corp. in Denver. They were

72'

different because they proposed to develop special digital

,
^~

equipment to replace the conventional analog and solid state

24
sce r. ' tvr.e ecuipment.ecer.i ne:>orters. inc. , - -

o
,e |se

I think it was EEDA or AEC at that time , but the
,

;

278 099
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h

II lead en9 neer I dealt with attended one of these meetingsi

d

2oU and reccmmended that -- we will call it DOE now -- not
J i

y
'

3 ,' participate in the program. They wanted a contribution of
i

!

#
! $200,000 from the agency to become a full participating member.
i i
!

'

S' I don't know that anybody ever contacted NRC to see

6 if they had interest at that time. They had a three-year ,

7 program. I don't know where it stands because I have not
I

8 maintained any contact with these people.
'

o
i

9' MR. FABIC: I think this is useful information. ,

i

10 'We also had scme experience -- Idaho had some experience with
I

11 '
Trunk Associates a few years ago in the LOFT project, but I

12 think they went around about it in a different way than we ;
!

,

13 '
I would do. j

I !1a
L The hardware is developing at such a hard pace
d

15 h
U that three years ago the hardwa.re is prehistoric compared
il

16 j
to what you have today in the way of combining the effective-:

a
J

17 ] ness of digital circuits to switch and direct the flow of

12
information between the elements.'

19
The electronic speed of analog hardware, where

'O
you can solve all these ecuations simultaneously without

~

i

el' numerical problems , without instability, with their own'

v ,
"

f unction generato rs , without switching back and forth to --

m
that is the way it used to be dcne. Not any more."

24
There is a great pctential there on tap and it

,,, ,, ,,

,-,
"

could be used.

2[O b

.



'401'

Iar6

I MR. LIPINSKI: A fourth machine we looked at was !

|

o'
: ILIAC-4. 64 parallel digital processors. Except you have'

;

d i

3 to write your own programs to fit that particular machine.

# That is another possibility.;

!
f

->

#j That gives you the ability to solve equations ,

d
6 in parallel at high speeds.

| ,

7! MR. ZUDANS: Additional comment. I am sure you |
i

8 are f amiliar with microprocessors and parallel processing.!
! !

'9' Computations are done -- |
i
'

i

10 MR. FABIC: We have done it faster.t

!

11 1

MR. ZUDANS: The microprocessors now with circuitt !

12 i or digital -- i
'

I
I3(- MR.'FABIC: They are digital processors. I talk |i

i ,
.

I
'

#
about that on this side. Thank you. I will look into this,

b i
l"e p' 1

In parallel, we are looking at the visibility of developing
'

16 in very fast digital routines. I am not even talking coder. i

il

17 h
~ Routines. With intelligent shortcuts. Possibly in-house
i

18 | development using microprocessors.

1
I have an example here. I will leave a copy with

20 ,
you. I have done in my own spare time, I developed a,

e. i
'' n atural circulation routine that solves the damaced core SW,

,- :
"' natural plant circulation in less than two seconds .

,". That may not be the most in telligent way to go

.
o

about it, but this --
.

,

39 e rd er St AfDor*tr1,Inc.'

75.
DR. PLESSET: Let me ask, would any one of the

,

c / o\ l[l
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!

I|d consultants like a copy? It is fairly thick.
u.

2 All right. May we make copies?

MR. FABIC: Of course.

# DR. PLESSET: Thank you.
,

i

5 MR. FABIC: That is the other part that we are now

4
looking inte of possibly doing something in-house where we*

7! can go to a lot of analysis in a simplified way, taking
;

8, shortcuts where we think they are defensible, and looking

9 at the tv.re of accident chenomena that hasn' t been looked at.

i

10 before.

11
.

I

Certainly in the case of small break or some of -

2! the non-LOCA transients, you can do a lot of things to i
. i

I

13 d
'

(-
g i

-

i simolifv the analysis. We are aware of those and can take

14 U i

f account of them. '

l
15 | [ Slide.]

1

16
Now I have a lot of material that I could p;esent.

,,l

) ,' , '
[ Slide.]

,2 .! I n sure ycu dcn't want to hear it all. I would
'

Ic~

like to leave in to your discretion. If you can tell me which

'O' particular topic in this list would you like me to concentrate

,
4

on.

,,'i" Here, for example, I will be giving you a lis: of

,,
codes that have been completed. We are always being accused'"

2 ''
about plans and never achievements. We have done something.

Aa Federat R eyrters, Inc.
,C
"

I can show you what we have done. I can show you what we are

}}0 \
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!
1

developing.,

o
I

I

24
I, I don't think you are interested in where the

,1
~

.

bills will come.

: i4

'! I also have two viewgraphs that show which
,

S' codes we have now in hand to address which generic issues,

6o
- including TMI, and which codes will have, when we

7 finish our business, to do the same job. That is this part.
,

8 J
L Then I have on a few viewgraphs where we are applying

9
these codes. Quite a few viewgraphs on code assessment. >

10
This may not be the time to go through it, but I can show you

11 i
a copy on that.

12 i !

One viewgraph on statistical studies, conclusion'

*
,

13 1
5 of'some studies that was finished.

- n

14h6
One viewgraph on budgets. Perhaps I ought to"

| |

1 '5
'

start with budgets because it is very short.

16 1
u DR. PLESSET: I am sure we will see that, anyway.
1

17 ''
MR. FABIC: After hearing the LOFT budget, this may

18 -
come as a shock to you. This is small change.

19
[ Slide.]

20
Okay, I broke it down into the following two

21 .

'

categories:.

22 '
Code development and code assessment and

e,
'~

applications. I am showing here the 533 levels. Level 1

24
is the minimum level. The red line shows the sucalementarv,

A ce-r ec eral Reporters. Inc. -- -

25
'I

|
~

we asked for.FY '80 budcet'
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,

I

1 h
'

4 Here you see three levels .tnd so on. You can
u

il

h, see here the systems code development is going down at a
a

1 J
~| fairly fast pace and will end up hopefully in 1984 with just

1

. I4 maintenance activity.,

I I
.

|

S'| The component codes are quite low, anyway. '

6 They will end up at just about the maintenance activity
;

.

'
7 with one code we want to keep maintaining where we are

'
3 learning about the start of two-phase flow -- we will do the

9 best we can just to keep abreast.

'O
'l DR. PLESSET: How do you justify your request

11
for th. supplement? Briefly.

.

12 .
; MR. FABIC: Okay. The primarv. -- this one here? !
,

!.
i

(- 13 |
,

DR. PLESSET: Yes. ;
i ,

I

14 'l I

MR. FABIC: Okay. The primary -- there are two

j~e n
4 categories. One is acceleration of the fast-running --

16 ]iacceleration of development of the fast-running codes.1

||

17
That is a siceable part. And then application of codes

1
"

1 ~:
to analysis that just aren't being done. The thing someone

19
swes ought t: do with codes we have as well as codes that will be

20 finished at the end of this year, we think we can use

'l a' these advanced codes to look at the operating reactors, the

,, ,
" issues that haven't been icoked at yet.

,

I think the code that we will have at the end'~

*4
s.

of the year will be quite fast-running.
A ce-e_ ecef st Af Dorters. Inc.

.

,<'
..

We can do quite a few analyses. We should spend the

270 104u
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i

h
I money in doing these analyses. These are the two main topics.

!i
2 DR. PLESSET: Thank you.

i,e
*' MR. FABIC: Now I also -- yes, what we had to do

.

.*p
p in the fiscal 1980 budget is consider the case we have
d :

c- !

't no supplement. How would wa reorient current priorities

6' because of TMI?

7
j What we decided in that case is to take quite a lot

0 of funds from the code assessment, independent assessment, andj
1

9 1 put it on accelerating development o f fast-running codes .

10
? What I also wanted to do with the supplement is

11
to remove that -- I think we should strongly continue the

|

-
12'

code assessment program. We are learning a great deal from

1" !" that activity. We shouldn' t delay and push it aside.

p' d.
Now the bottom part, you will see again various

15 i
? levels. The code assessment program is gaining in nagnitude.
,

l ~e

:| It will reach scme kind of plateau during 1981 to 'S3 and

j ,' 1
then we hope in 1985 we will not only have assessed codes,

a
la i

but we would have done a suf ficient number o f statistical

19
studies to arrive at what we call marginal safety evaluation.

v"
How safe are we with respect to scme EM or Appendix

71 "~

K type criteria, for example?
,-
''

That, I could talk in terms of a large break.

,
"

New we are emphasizing other kinds of accidents and we

24
don't even knew what -- well, havinc done this cart, I

Ace.*. deral Reportf rs, Inc. " *f

.,e
^~

wonder whether I ought to give you -- you will find that

2,/d 103
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i

i

li codes keep changing names all the time. So I will give you a
,

!
I

2 "| new nomenclature after I show you this generic viewgraph which
|
,

1.iI

shows what codes exist today to address what phencmena.~'

t

4 [ Slide.]
;

5 First column shows EM, licensing code. Best
1
1

6i estimate and advanced best estimate.

7; Across the row you see headings large and
n

3 intermediate break LOCA, PWR, BWR. Small break LOCA, the
a

9 '

same. Steam line break only PWR. Anticipated transient

'
without scram, both types of reactors. Other transients --*

,

t

11
by that I mean none of those -- others that don't fall into

,

l

12 ,

- this category.
.

( 13 'i There are quite a few. All right.j
!

l '' h
D The EM codes that we -- green means we are finishing
o

15 end of this calendar year. Black means it is available.
,

16 '1
It can be used already.

i

.I

) ,' 4 EWR we can address some -- do some EM calculation.
.

la~' Not yet verification. That will take time . But they are

IC'

available.

20 IRT is a code that 3rcokhaven has bee improving

21 for NRR and it has been designed to 1cck at no LOCA, mild

'

transients. It can do twc-phase two but hemogenous

~~n equalibrium without mcment = equation.
,.
<~

. It can't do natural circulation. No phase separation
A CE-r ?d er 8 A fDC rte r s, I SC.

i
mz

" ji so ycu can't look at small breaks, either.

278 1(6
,

a



P 407 '

I

arl2 ]
e

I b, RELAP-3B has been in existence in Brookhaven
l!

i

- 2 f or some time for ATWS calculatiens. Both.
~

~

v!
31 Again other transients , IRT is a possibility.!

o

4 '}h Best estimate, we have RELAP-4 MOD 6 in operation for some
l

5 ] time. MOD 7 coming downstream at the end of the year.
:!

6 We may or may not be able to do some LOCA calculation with
i

, '
,

'1 BWR with that i.

I

3 I Small breaks, we think we will be able to do with
I
in,

'

MOD 7 a variety of small breaks.

10
Steam line break, IRT, RELAP-4 MOD 6.-

11
RETRAN is a code developed for EPRI and we are

12
getting it now under license from EPRI and will make it

.

p' m
" available at Brcokhaven and Idaho. This code can be used

(_ h
n

la ?
! for natural circulation studies in addition to some other

d

15 ;a''codes.

1 "4 .
: Advanced codes, we have issued to public TRAC-PlA.
a,

17 '
That is a detailed code, slow running. And the fast

18
version of TRAC we hope to have the end m I this calendar year.

,

17
I call in TRAC-PFl. P for PWR. F for fast.

20
RAMONA is a code we impcrted from Norway. Fairly

,

I

'l'' advanced thermal hydraulics. F as t- running . Thrr a-dimensional

,,
" -- you can select -- neturen kinetics coupled. What we are

,,

doing with that code is making it applicable to U.S. PWR'~

,

2,.

Ace-r_ ed eral Reporttr$. Inc. *clants. It is possible -- I put a cuestion mark because we

ec
^~ / don't have it yet, to put critical ficw routine there sc we can

-
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1 lu

lnh even do small breaks for BWRs using that code.
o

l
i

2 !I
!|

The purpose of this graph is to show we don' t
t

3'! have many holes as to the capability of doing analysis. ,

1 f

4 I am not claiming we have the best and most economicali

i ,

|

5 '

analysis, no. But we have the analyses technique.,,

1

6| MR. ZUDANS: Can any of these codes handle the
!,

' entire primary and secondary system? j,

o
1

8 ]' MR. FABIC: These are all systems codes. I think
l

9l in the end we will have a different picture. Let me show youi

|i
10 0

che new' nomenclature we are trying to get f amiliar with ,
i

11 '
ourselves.

il2
213 - ,

|-

13
i

,

I4 |
,

15

i
i

16

':

17 1

13 a

17

20
1

21

22

23 '

24
ACT.F ed era: Aeporters, Inc. i

25 '
1

I
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303.14.1

bw 1 (Slide.)

2 Inis shows sonething acouc the time we expect

3 these versions. You see now t he r e is a generic PWR end EWR

4 version of TRAC. P stands for PWR. Each is now div;ded

5 into detailed,((low r unn i ng , 3-dinens ional and fast

6 running code. The olack stands for the time wnen the code

7 will be available at the contractor for NRC use but not

S released to puolic. Released to puolic is rec. That is

9 shown in red here.

:D So tne end of this calendar year we expect tnt
^

.11 the next detailed version o f the PdR code called TRAC P D2

12 will be available to puolic and the first fast version will
.

' e available f or NRC use.-13 o
.

14 The last code in this category is P D3. Known
(

15 later on as B D3. That code will have not only

16 thernohydraulics out also neutron kinetics coupled with

17 3-dinensional neutron kinetics.

13 If you really want to spend time with benenmarck

1; c l a ssif ic a tions , you can with that version. The fast

23 running versions P.22, that is tne end of tne fast runr.ing

21 version line. Okay?

22 Tnat will have the kinetics f eedoac k. The first

23 ve rs io n will not nave that. This one will have -eutron

2' kinetics one-dinensional f ee do ac k as nell.

25 Y o u c a nno t justify small LOCA cut also anticicated

2'[b kO
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3,--

av3.14.6

ow I transient without scram.

2 Now in the SWR sector nere we are snowing some

3 detail ed code availability, our oest gue ss is today, and

4 on the fast running version you will see the name Levy

5 in orackets next to the code name. This is based on some

5 discussions we had internally.

7 If Levy and his a ssociates were involved

3 extens'vely in helping out, we could meet thos e deadlines.

9 What do we mean oy fast ru-ning ?WR code?

10 (Slide.)
.

.11 That is the thing we have today. Mayce somecody

12 , would like to comment. Theis a geometrical representation.

13 Not one-dimensional . It can be mad'e so by cnoice of the

14 user. But the plena, for example, will be one-dimensional.
(

15 Th e c o r e , you could have 2-dimensional. Yo u

15 could use concentric annuli whicn do conmunicate radially.

17 The downcomer can be as detailed as it is today

IS in the detaled code , or you can have completely

19 one-dimensional. You can : noose the amount of deteil.

22 ne feel if you want to acply nis coce to large hreeks

21 i, PWRs, it woulo make no sense tc us e one-dine ns ional .

22 This allows us to go wnen we want to go wnen

23 we want :: or a little bit more detailed.

24 VR . 2 A TTO N : You have :ne versatility to set :ne

25 dimensionality in various p arts inde pendently?

2/8 i10
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235.14.3

bw I MR. FAE!C: Right. That is what I was trying.

2 to show here. Everything outside the vessel would ce one

3 thing. This the vessel.

4 MR. CATION: You can select the downconer --

5 MR. FABIO: de can have the downcomer 2D. It's

5 only 2D. There is no de finition cross thickness. ID

7 everything else.

3 MR. ZUDAN5: What is the purpose of having

? downcomer 2D, when you connect to 137

1D MR. FASIO: It doesn't matter once it gets into

il tne downconer, out the penetration of liquid into the

12 downconer from the nozzles in the first place does very

13 much depend on how you treat the downcomer. -

14 MR. ZUDAN5: Those are kind of boundary conditions.

15 They will force it to readjust somewhat.

16 MR. FAEIC: The coundary cor.ditions from tne

17 lower alena will not ce quite accurate out will still

IS affect delivery of water. Isonetrical downf all can ce

19 handled this way. One of the biggest proolens nat

23 licensing people nave with the applican s tocay is now to

21 recresent :ns d own c one r d '.t h One one-dimensional codes they

22 nave. If you use one string or two, now you co nnect tnem.

23 What do you get? How pnysical is it? This way I think we

2d car ce as comp'itated as *'e can afforo and as simple as

25 we want to oe.

270 iii
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3Ca.14.4

bw I MR . Z'JDANS: I a s s um e if you want to, you could

2 make a couple of size two-dimens ional on the reactor plenum

3 as well.

4 MR. FABIC: de ha ve detailed codes f or that which

5 we can cenchmark simple. things against. Let me at tnis

6 stage show you this graph that talks acout final systems

7 codes. When we are through with all the development.

3 we don't want to continue any further.

9 (5lide.)

10 Th is is the picture. It shows the fast running
.

11 TRAC and detailed TRAC and SWR and PWR version with neutron

12 k inetics and without . It will cover the whole spectrum.

13 This botton note shows what kinetics dimensionality will

'

la be contained in what codes. Snown in green is hyorld as

15 a possioility f or very, very fast running cla ssifications

16 which we haven't decided on, but it's a possioility. The re

17 is another possibility to co much simpler cla ssifications,

15 qu:h sinoler additional cla ssifications with many s ho r t c u t s ,

19 which is not shown he re at all. Instead of telling you

20 wnich Ocdes we have finisned, wnich you can : ucd in tnere.

21 I have now the following options. It's uo to your

22 discretion which way I gc. I could st.ow you a coucle of

23 viewgrachs on compa risons o f TRA2, on hcw we can go aceut

24 doing the i n c e.: nde.'.t essessmenc. d.ia t key indicators we

25 are look ing f or l- a couple of cc.carisons. Or I could tell

O 1 iOO'/0 1iLc
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i303.14.5

bw 1 you the work we have done on the TMI accident scenario.
-

2 It's up to you.

3 DR. PLESSET: What is your pre f e renc e ? We have

4 to cut something out, I think.

5 MR. FABIC: It's too much material here.

6 DR. PLESSET: I think we want questions at this

7 point.

3 MR . SULLI VAN: I know from your chart that at

9 the end of calendar '30 you will be competed with the PWR

10 versions of TRAC.
.

11 MR. FABIC: No.

'2 MR. SULLI VAN: It says TRAC P3 --

13 MR. FASIC: Yes. That is the planned version. -

( 14 I am sure you will find this is not quite right from an

15 investment. You want to improve and adjust. We might

16 issue another update of the same code.

17 MR. SULLIVAN: Then on your slide it showed all

13 the areas which the TRAC would be applied to. Do you

19 think that is optim istic, to say tnat they would Oe through

20 with that code to tne extent tnat it would oe an EM?

El MR. :ASIC: Very good question. I dicn't want

22 to bring a viewgraph I nad prepared which shows from the

23 beginning of development until today now a cc l ic a t io ns cnenged.

24 how the names changed and the detes cnenged, and it keeps

25 going on. I con't think it serves much purpose. In view

q ,, ,3 3 37
L/O IIJ
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303.14.6

bw 1 of all that and experience, you may oe right that we are

2 o p t im is t ic . I think in our game we have to oe optimistic.

3 MR. S U LLIVA N: I see thet TRAC is scheduled to

4 be a lot of things. I am not sure it's very realistic

5 to think that roughly a year f rom now they will be through

6 withe it, th e PMR version.

7 MR. FABIC: I think there will ce a PWR version

3 with neutron kinetics a year from now. Okay? Whether

9 that will be the last word and we ere going to stop right

10 there depends on wnat we learn from code a sse ssment. If
.

.11 we find we have to improve physics, we will improve it

12 witnout changing the name o f the code. We eep doing

13 a ssessnent until the end of 1934, until the last 2D/3 D

( 14 experiments.

15 MR. ZUDAN3: In these codes do you provide for

16 operator actions?

17 MR. FABIC: Very good question. No. You will

13 notice that ry second.viewgraph in the beginning, I said

19 that a lot of ceople perceive tnese codes as number

20 crunchers. You shove sone:ning in and eventually get

21 something out, and you have to try to digest what it told

22 you. Okay? Yo u c an't stop the classification midstream

23 and cnange something in the middle and s ee what the

2a consecuences are. (ou can't cnenge tnings in the middle.

25 You do restarts, but that is again delavs.

n1o i\4L U
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Jw= l*. ./e ,

s.

bw I MR. ZUDANS: There are otner ways. You could

2 oreprogram.

3 1.R. FABIC: You can do that too.

4 MR. ZUDANS: Preprogram options where you can

5 have operator interactions which may result from the other

6 studies they will do in the risk assessment. They

7 might identify combinations at sucn and such time.

3 MR . FASIC: This we can do even today. We

9 can te ll when the valve will open and when some pumps will

13 stop. We can do that now.

11 MR. ZUDANS: You want somebody to go stop it.

12 VR. FAEIC: That we don't have. Anat we are,

13 therefore, p l a nn ing is -- rememoer that simple route even

14 I talked about? These are ones where we will be on the(
15 microcomputer. We can stop the classification any time,

16 change the parameters, see the change in the results as

17 they are going being ger.erate. The same thing you can

13 dc more efficiently with tne hyorld. Much faster. (ou

19 get.a lot more inf ormat ion.

2- inis is tne way we ought to oe going.

21 'G . Z U D A;;S : fou reach a po it anere you can co

22 e ssentially real time cla ssif ic ations. I n t e r ac t iv e is

23 not untninkable.

24 VR. ASIC: I agree.

25 P R O .: . TH EO.:Ah 0CS : tou tal.< aoout development anc

-

278 1,13
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308.14.5

bw I also quite a few graphs on assessnent. Does aoplicat ion

2 fall also under your responsibility?

3 MR. FASIC: Yes.

4 PROF. THEOFANOUS: I haven't seen anything in

5 that area. Except for the TMI. I don't mean TMI

t a pp l ic a t io n. I am talking aoout generic acplication.

7 MR. FASRIC: This a viewgraph that shows tnat

S we have ongoing code applications. The first is on IMI.

9 I have the whole other sections.

10 (Slice.)

.! ! Then there is this viewgraph on applications.

12 (Slide.)

13 This shows first some TMI work at LASL. But

14 then -- this is still TMI. There is another applicat ion.

15 okay. Here we go.

16 We have analytical suoport to the 2D/3D program.

17 We have to do a lot of design classifications, as well as

15 pretest, posttest predictions, many of these classifications

19 scheduled. He re is tne list of those. We will be

20 conducting similar analytical support to tr.. 2D/3D program

21 and that will os done with tne SWR varsion TRAC at IWEL.

22 de will see a lot of tnese here. Loo k in g a t

23 :ne operating reactors issues. U=.ing :nese codes to look

24 et the transients or accidents that we haven't be analyzing

25 before, out to this detail we can do today.

270 116
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305.14.9

ow 1 PROF. THEOFANOUS: I am interested in tnat

2 part. Can yo u te ll us what. you are planning there ? What

3 is the extent of the program?

4 VR. FABIC: I don't have plans today. I cen says

5 "Look, we foresee there will oe so many hours of computer

6 time, so many runs we mignt be doing. This much mone y

7 I tnink I wi.ll need." Okay? From past experience. When

S we get recuests urgent, tell me right now --

9 PROF. TH EO FANQUS : Who will do the recuest ?

10 MR. FASIC: For example, TMI came. We had to

.11 do all the changes at INEL. It cost us S200,0D0. Iney

12 are not lengthy.

13 PROF. THEOFANGUS: My question is aimed at a

14 slightly different target. Wnat you tell me is helpful,

15 but I want to know whether it's under your branch or any

16 other orancn under the Of fice o f Res earch --

17 MR. FASIC: The funds are under my branch.

13 PROF. TH EOFANDUS : Excuse ne . Let me exclain.

19 Is your branch responsible or is it some otner orancn that is

20 eiming at aoplying thes codes to learn sometning? will

21 learn sonething? dno will ce responsiale for learning

22 sonething?

23 MR. FASIC: Now I understand. ne nave in f act

24 recently discussed this particular issue. We haven't been

25 doing that in the past. We nave dec ided to do it very

2~io \\7
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30S.14.10

bw I seriously.

2 PROF. THEOFANGUS: Who?

3 MR. FASIO: Our branch. de will be develop ing --

4 PROF. THEOFANGUS: Whe re don't you show us

5 plans?

6 MR. FABIC: The.second slide showed in-house

7 development of codes and applying them by people who

3 develop them. I think only people wno know what shortcuts

9 are being made can intelligently apply them.

10 PROF. THEOF ANOUS: I am talking aoout what you

J1 are talking about here.

12 MR. FABIC: The number crunchers will be asking

13 our contractors to perf orn calculations per NRC specifications.

14 We will tell them consider such and such plant with this

15 and this boundary condition, such and such accident

16 sequence. And they will come to us with tne answers. We

17 don't have those number cruncner machines.

IS MR. ZUDAN5: I would like to hear about

19 quantitative a ss e ssment .

20 DR. PLESSET: Tne independent assessment.

21 M;. ZUDA.N5: Whetever you are prepared to sev.

22 DR. PLESSET: de will leave out the di scuss ions

23 of TVI. All right.

24 JR. FABI:: I am delignted. It's not a very gcod

25 story.

278 118
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i3CS.14.11

ow 1 DR. PLESSET: We will leave that out.

2 PROF. THEOFANOUS: I was going to vote the

3 other way.

4 DR. PLESSET de can have a show of hands.

5 Who wants to hear aoout TMI?

6 P R O.: . TH ED FANOUS : Mayoe some --

7 MR. CAITON: only one small part of TMI is

8 of interest. That is near the point that tne core dried

9 out.

10 DR. PLESSET: I don't think they got to that.

11 Did you get to the core dry-out regime?

12 MR. CASIO: No. But we have gone up to 110

13 ninutes of the transient. We haven't seen the core

14 dry-out. We think we know why. I could say a few words

15 acout it just very briefly. About why we thlnk we haven't

16 gotten this yet. We think we snould have, but we didn't.

17 DR. PLESSET: 3rlefly then. We will talk a

15 bit about the c ssessment program.

19 VR. .ASIC: Cirst or second?

20 JR. ?LESSET: Do TMI now.

21 MR. .AE:C: All rignt. I will skip a numcer of:

22 items which have to do witn quite a f ew classifications tna:

23 were ir su pp or t of naturel circulation s t udies and va ricu.

24 asoects of the transient. NRR nas oeen asking for all

25 tnese cl a ssi f ic a tio ns in tne : 'rst place, ne are recorting

270 ii9
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. , .l*,.l-> J uo

bw. I the results. What we are told by both labs doing these

2 classifications -- this can be looked at partially as

3 e xcuses - is tne f act that the number of boundary conditions

4 yo u ha ve to know to do the classification are not known.

5 (Slide.)

6 There have to be guesses made. When they

7 make guesses, they find disagreement with data, so they

5 change guesses. If you have enougn of the se to play around

9 with, sooner or later you will get ag r ee me nt . But I am

10 warning you about it.

.11 '42. C A TTO N : You are having the sane proolems

12 as B&W have been having.

13 MR. FABIC: I must say it's true they are not

(_ 14 well defined and you can put di ff erent assumptions and get

15 different answers.

16 This is part of our weakness. I will talk

17 about another one wnich is more of a te chnical weakne ss

15 the way I see it.

19 (Slide.) Inat is our reoresentation of S L,

20 steam generator. I find in a: there is something c alled

21 asoirator in :ne main feed line inlet wnich crings i-

22 the steam water mixture into the f ee dester, tne dcanccmer,

23 to pre::e at i:.

24 That didn't play any part in T:4I, out it's

25 not -- it may oe inpcrtant wnen ne look at natural

278 120
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i303.14.13

bw I c ir c ul a t ion . It's not in our codes.

2 ..iR . C ATTON : Not in their codes either.

.ABIC: The otner part which is connected3 VR. :

4 w i th T.V. I ha s to do with the aux f eedwater supply. My

5 understanding is that tnis supply comes to some kind of

6 header and sprays onto the tube bundle itself, onto the

7 tubes, and there is a pe rfo rate d ba f fle underneath. vnich

a nas a tendency to spread that liquid cross the whole tubes.

9 okay?

10 Therefore, then it will f all down through --

11 now I am no t s ure. It will fall down through annuli around

12 the tubes or separate holes. That I haven't checked out

13 yet.

14 MR . CATTON: I understand it wets pre tty mucn

15 the outer carts, but does not penetrate to the center.

16 MR. FABIC: That is my assumption too. I an -

17 showing it this way along this tubes. This is certainly

13 not treated in either RELAp nr TRAC. The heat transfer

17 on the secondary side due to aux f eedwater coming in

23 I don't tnink is right. Okay?

21 Th is is procaoly the main reeson why cur

22 comparisons so far are not very good.

23 MO. C A TTO:, : How important do you think the

24 aspect of tne first .!!O minutes is? Do you think it's

25 im.po r t a n t ?
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bw 1 MR. FABIC: Yes. /ihether that is the one or
.-

2 something else. ln TRAC classification we had the wtong

3 flow rates for the feedwater. They have assumed that the

4 aux feedwater flow rate is equal to the main f eedwater flow

5 rate. It should be about one-third. They told us in

6 just weekend.

7 Here is tne results of INEL analysis, using

- ,

Ln,,.c .c e

'l '(b
9 u

a
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kds 1 PROF. CATTON: de heard yesterday how un impo rt an t
-

2 the steam generator is. I am kind of in agr.eement witn you.

3 I am pleased to see this.

4 MR. FASIC: I don't unoerstand why they would say

5 that.

6 PROF. CA. TION: I didn't either.

.ABIC: Red is measurements in TMI. Gr een is7 Mp. :

3 the first calculation at INEL. Blue is the Latest

9 calculation that shows here, after about 500 seconds --

that the13 :nis is the first 23 minutes of the tran .s- --

.11 calculation doest 't predict tne pressure dro pping.

12 It is not dro pping cecause of the wrong heat

13 removal. There snould have oeen more heat removal to drop

14 the temperature. It should be saturation pre ssure here.

15 Saturation pressure calcuated stays level; it snould be

16 dropping down.

17 de have seen a report. INEL told us what next

13 ste;S they will take in trying to resolve that problem, one

19 cf them oeing look at the steam generatcr heet transf er in

22 a better way.

21 M'e re are tne not le; temperatures versus

22 measure. Sig discrepancy. Here i- is. .No t enougn neat

23 ceing emoved oy the steam generator. Temperature ha nging

2a ouit. The same thing on tne code.

25 ??OF. CATTON: Could it hav e oeen the orake flow

270 123
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kds 1 that was a li ttle out of whack?

2 MR. :ASIC: of course it could be. What we are

3 not sure of there again is what was the -- when the valve

4 s tuc k open, it stuck fully open or halfway open or

5 three-ouarters? What was the opening when the valve stuck

6 open? We are not sure of that.

7 Even more important, nowever, is the fact that we

5 don't know how to model that orake flow to that kind of

9 valve fron -- I can't think we will ever do that. We will

10 put in some reasonaole model which nas a chance with

.11 accropr ate multipliers that are empirical multipliers coming

12 f rom mythical test data. Then you will have a chance to do a

13 good job.
.

14 Right now we don't know wnat the multipliers are(
15 when the val ve is discharging two chase mixture rather than

15 single phase.

17 AR. ZUCANS: Could you make some judgment f"om the

IS tanks that were filled in the cesement and overflowed?

?O 42 . FASIC: I will show you some of the

23 talculations. I think that is a good po int.

2i PROF. CA FTC.!: I was early, :nougn.

22 ' G . Z U C A.1 5 : Twenty minutes. That would give you

23 some indication what you discnerged tnrougn :nat valve.

2 This was early also.

25 G. :.AEIC: Good p oint. I ned no way to ccmpare
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kds I calculated discharge with neasurements. That is a wa y.

2 MR. ZUDANS: At least for some time.

3 DR. PLE SSET: dut the valve had been leaking into

4 that tank quite a bit before the accidenti cuite _a long time.

5 Yes. That is wnat the operator's testimony stated.

6 MR. ZUDANS: They still have level ino ic at ion .

7 DR. PLESSET: So they could tell what haopened

3 after che accident began?

9 MR. ZUDANS: Yes.

10 DR. PLESSET: On, in tnat case that is sometning

11 else.

12 '4R. SULLIVAN: That is being done now.

13 DR. PLESSET: It is?
.

14 MR. SU LLIV Aii: Yes.
s

15 'tR . FABIC: The last viewgraph has to do with ;.

16 Idaho calculations.

17 (Slide.)

IS Tnis shows five calculations perferned fr- a time

19 .eriod after twenty ninates. /arious e ssumptions wer e nade

20 as to liquid levels in a teen generator wnere the ndP was

2 on or off. and when tne act ;mulacor was on or o f f.

22 Th ey a ll c ame witn unacceatacle conclusions. Like

23 tne re is no core recovery at all or te erature lengtn to

24 22:0. That is surprising. So I tnin:< nese were a ll oad

: .- . a . . s .-. ..
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kds 1 What Idaho finally decided is they would like to

2 get a good calculation the first 20 minutes before they

3 attenot anyfurther long-term time.

4 (Slide.)

5 Now, at LASL we only nave the detailed code, trying

5 to nake this simpler. This snows you loops. I don't think

7 this is very interesting.

3 (Slide.)

9 Ho we ve r, the vessel --

10 PROF. CAI.roN: If we will carry it very far -- would

il you put that slide oack?

12 V.R . FABIC: Don't look at the pre.ssurizer.

13 PROF. CATTON: If you don't handle the candy cane
.

14 right -- noding wouldn't do tnat.

15 MR. FASIC: What you see is eacn one of these

16 segments is subdivided into mesh. There is a finer mesn

17 ;oing tnrough. It doesn't mean only one control --

13 MR. SHOTKIN: In this calc'21stion, that volune .11

17 is just one vol un e ; but their calculation wouldn't be used

22 fcr natural circulation studies.

21 This is just goin; to ce used fo r tne core

22 uncovery at TMI, up to aoout 120 minutes. Let's say the first

23 3 hours, 150 minutes.

24 ?RGF. CATTON: Some of us bel 2 eve ccre uncoverv

25 cccur ed at 120 minutes.
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kds 1 MR. SHOTKIN: Up to core uncovery is two hours.
_

2 Maybe they will extend another hour. For natural

3 circulation they neso the nore detail Stan is talkin; about

4 wnich wasn't in this calculation.

5 PROF. CATTON: The first pump went off at 70

6 minutes, tne second at 113. You will have to stop at 110

7 minutes.

3 MR. FABIC: The reason we are doing this calculation

9 is not to show when tne core uncovers, but what went where

10 and when after it uncovered.

11 Did we star; accumulating scrap or in what part

12 o f the primary loop? na ve to continue with then_

13 calculation until we finc out where the Inventories were

I14 . going. We don't want to do 15 hours, bJt we should be
m

15 finding out whether we were accumulating steam in the upper

16 head or the. candy cane, at what time, according to

17 calculation.

IS MR. SULLIVAi: When the transient goes two pnase,

19 you will need more detail It should ce two phase much

20 before that.

21 JR. FASIC: Yes.

22 (Slide.)

23 Ta is is the vessel. It snows in :ne current

24 v e rs ic e we are stuck witn the fe:t that we have to have at

25 least two c ircumf e rential de finitions, all the way u anc
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kds I cown the vessel.

2 We are using the minimum that can be used with this

3 kind of analysis.

4 He re is a good example of current restrictions

5 with the code to descrioe the control of the relief valve.

6 (Slide.)

7 Here are the cells within the pressurizer itself.

5 Then you have to use many fine cells to get the critical

9 flow calculated from wnat we call first precipice, not

10 using co rrelations and not using some other models wh.ich

11 are ccmpatible with the code.

12 There, of course, also we pay some penalty for

13 that. In a fast running co de we wili go away from that

la to.nstraint and adopt simple techniques to calculate critical,

15 flow to relief /alves. However, we had f airly good succe ss

16 with that.

17 I just found yesterdsy calculation results that

IS Brockhaven has done as part of an inte re s t a ss essment

19 Jsing TEAC from their oWn clinic 31 Control studies, special

20 studies, with fairly good ccmparisons as to pressure versus

2i space; and I think they were surprised to see the first time

22 we applied the code to 9 thing new it wo rk ed.-

23 (Slide.)

24 In TV.I, it oion't work. Here is the TMI TEAC

25 comparison, pressure versus time for the first 110 minutes
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kds 1 or so. These are minutes now, not seconds.

2 Red is data from TMI . Blue is TRAC calculations.

3 I think here we are not sure how fast this dry-out of the

4 secondary side really occurred. That could have changed the

5 level in nere of that first undershoot.

6 The second very fast decrease In pressure is

7 attributed to instantaneous discharge of -- first the

a core models the auxiliary f eedwater as belng added at the

9 bottom, not coming from the top. It is added instantaneously.

10 When i comes on, it comes on full blast.

.11 It prooably didn't happen that way. There are

12 valves thet have to open over some time. You can get it in.

13 They think this is the reason wny it came down too fast.
.

la .Then in this period of 12 minute to 15 minutes,

15 they used tne 2 HpI pumps cperations. Now they think there

16 should have oeen only one. That is the reason why tney have

17 a f airly stsep increase in pressure. They had.one HpI pump

13 af ter 50 minutes.

19 The fact that this drop here is too steep, the drop

20 in pressure, is attriouted to another code inout e rror whicn

21 says the auxiliary f eedwater flow used in TF.AC was equal

22 to the main feedwater flow, wn ic h is about three time s the

23 amount that the auxiliary feedwater snould have had.

24 Inat is tne response for that. They can't want to

':eep de f ining :nis , but this 1,; playing around. Anat they25 -
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kds 1 will do is repeat the calculation with corrections done from

2 the time it reached this plateau, and go until complete, and

3 beyond.

4 This early part doesn't play any role here. They

5 w ill reach a start here and go to core recovery.

6 PRO.:. CA.TTON: Couldn't you ma intain the evel in

7 the steam generator at tne point it was measured to oe

3 to separate whether your problem was with the primary or

9 secondary sice?

10 MR. .:ASIC: Because the boundary condition like

11 that ls not available in the core. You can't separate a

12 liquid level as a boundary condition. The liquid level is

13 calculated by --

14 PROF. CATTON: The. f eeling we have been given in

15 the past is that this was a relatively unimportant part.

16 If you veered the heat transfer in the steam generator

17 plus or minus 50 percent it yields very ll.ttle change in the

13 f inal results.

19 I got that from S&W yesterday. It may not be

20 true, i understand.

21 MR. FAEIC: The heat transfer coefficient plus

22 tnis area.

23 V.R. SULLIVAN: I agree with Ivan. S&W did

24 ind ic a tt Oc us yesterday that -- I p'?*ed out yesterday I

25 thougnt it was. It l oo ks like they are from even the TRA

278 i30
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%ds I c al c ul a t io ns . I think Ivan is right. It should be pursued

2 with B&W.

3 PROF. CATION: The TRAC code runs could collect

4 some of that out. If they input tne measured secondary side

5 conditions and things f ell on line, maybe we would begin to

6 separate the pnenomena.

7 MR. SULLI VAN: I wish it was that easy. The

S secondary side is not numbe red. Very little we are sure of,

9 identically sure of at even the levels in the steam

10 generator, the re are questions accut tnem, the measurements

.11 that are made, the ranges they were on, and.when they

12 switched ranges.

13 There is a lot of questions aoout what actually

14 happered on the secondary side of the steam generator. It is

15 not black and white.

16 MR. MICHELSON: How do you know wnat the auxiliary

17 f eedwater flow rate is, for instance? You know the level of

18 the generator remained constant for long periods of time,

19 like at ten inches. Yo u kno w that auxiliary f eedwater was

23 coming in. But you don't k new now much.

21 You <now you are eveporating all that came in

22 cecause the level ensined constant. You don't know how

23 much less than that might have been coming in.

24 PROF. CATT0h: You know temperature and pre ssure.

25 v.a. 4ICHELSON: Sut you con't know the ma ss nat is

q '/ O 171O
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kds 1 involved.

2 MR. SULLIVAN: The only thing you can do is assume

a it wes u11 f*ow.
m . g ..

.

4 MR. MICHELSON: You can tell on the back of an

5 envelop it couldn't be tnat.

6 MR . SULLI V AN: That is what we did. The energy

7 calances aren't very good.

8 DR. PLESSET: I don't want to spend the rest of our

9 time on this, if we c an a vo id it.

10 One more comment,

11 PROF. THEOFANGUS: What aoout pnase separatiori

12 VR. FABIC: I want to tell you something about it

13 right now.

14 (Slide.)

10 inis is a breakthrough through the relief valve.

16 It indicates, for example, high flows here and here. That

17 is when we have a heavy fluid heating the well, either liquid

15 or a very dense nixture.

19 A low flod is where you have steam or very low

20 density.

21 The reason :nese density differences are tnere is

22 because of the phase separation ca2culated insice One

23 pressurizers. Mcw good it is, we haven't yet --

24 ?R00 TH E D FANOUS: Sin told as ten days ago na:

25 :ney calculate and a ssume and :nin'* is reascnacle tnat the

-,
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kds I systen was completely homogenous.

2 MR. FABIC: I can't understand that.

3 PROF. THEOFANGU3: I f that were, the TRAC esults

4 might ce useful to then.

5 MR. FA5IC: Pinen we like them and believe in then,

6 I think we will.

7 PROF. CATTON: Th e y do ,' t oelieve the steam

3 generator is very important.

e-15 9
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bw 1 DR. PLESSET: We can go to your next topic.

2 MR. FABIC: All right. I will be very brie f.

3 OR. PLESSET: Is certainly worth some of the

4 criticisms in some people's minds. That is good.

5 MR. FABIC: Later on you will see that I talk

5 about qualitative and quantitative ways of assessing the

7 code. I.will not spend much time on qualitative at all,

S except to show you one plot tnat shows L-23 re sults o f

9 temperature profile along the hot rod as a function 01

10 t im e . What we show here in red is data and green is

.11 TRAC results using ILOEJE co rrelation.

12 (Slide.)

13 It shows the core is not doing oac. ine

14 flat tempe ra tures are g ood. Final quench is here.

15 Cualitatively, it's not that at all. Other words that

16 are not hot rods are also -- f or quantitiative assessment

17 we can't use time -- there is no way to have these results

la digested in a format wnere you cen extrapolate what you

19 learn from different scale facilities.

20 I will briefly talk accut integreters we are

21 using here.

22 To descrice present -- first of all, in using --

23 in a sse ssing :ne code, integral test facilities, our prinary

24 purocse is to see now well do we r e p re s e n t cynamics of tne

25 syster. Tne code. Is -he f eedaeck between ccmconent rignt?

1 7Ac/0 lJ4
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bw 1 Rather than details of heat transfer. That is not very

2 important. Other tests and those familiar -- integral

3 test, dynamics of the whole system. That is presented by

4 present t ime his tory. And the present time history itself

5 could be characterized with certain types of occurrence.

6 Ocr example the time to emp ty tne rods, no matter what the

7 facility. The time for accumulators to come on. The

5 time the pre ssure reaches one -- I will show you how

9 we use these indicators. The otner indicator is what is

13 the inventory of fluid here? Here we snow the time after

11 reaching the minimum when you just start t o r e f i ll , a nd --

12 there is a f ormula here like 10 percent above the

13 minimum, or if you start with zero volume, then 10 percent --

14 time to reach that. Time until when you get the final
u

15 core reflood started, you might have a numoer of oscillations,

16 but the final core oscillation sustained REFLECHT sta-ted --

17 this is indicated with a double asterisk. I will show you

13 one more viewgraph to ind ic a te this.

1; (Slide.)

20 Th e time to get zero flo w at the ore inlet

21 after One first reversal, tnese are tne times we can pick

22 for different f ac il it ies . That indicates something aoout

23 dynamics of flow inside tne reacter ve ssel .

24 Th e n e x two may lock like too much neat transfer

25 oriented indicators. They are really not. All these

0 }bbL
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ow 1 quench cycles really tell us is that there is a flaw going

2 on there. 5ursts of flow are responsible for quenching.

3 If we agree with the times of these quenchers, that means

4 the hydraulics is also okay.

5 (Slide.)

6 Here I show time for the first ano last quencher

7 and time for second quencher, if it exists in the facility.

8 In diff erent f acilities we only nave one . quencher, snowing

9 the last quencher. Of course, we are also snowing tne

10 value of the peak clad temoerature as the last indicator.

J1 Ten of then altogether, we thought that was enough.

12 Certainly you are suoplemented here. We have

13 great de tail how we ll it does overall without quant it ative

la cand here.

15 (Slide.)

15 dnat we do with these indicators is plot tnem

17 on a predicted versus measurement scatter plot. E ve r ything

13 lies on a 45-degree line. We will have uncertainties in

19 prediction and in measurement that will exolore

23 sensitivity studies. Anen our crosses lie outside tne

21 45-degree line, it means we have errors in tne code or

22 inadequacies in the fornulation, errors in nunerical

23 analysis. Wnatever.

2: We thin % nat with sucn plo.s whicn nave -- this is

25 all for one indicator. Everyone of these cro sses is

2/b, 136
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bw I crosses is for one of those ten indicators. But has

2 different test facilities, dlfferent test conditions.

3 We might extrapolate tne arrow for that into

4 full scale. We have to come up with a criteria for

5 what is acceptable. We don't have that. The last

6 viewgraph here is to show you, instead of having only

7 one indicator plotted on one graph, all we had so far

5 on LOFT is enough inforamtion there, which is all the

9 indicators for one graph for one tst.

10 (Slide.)

.11 This shows that we are not doing badly. Green

12 is the TRAC-PlA without ELOGI correlation.

13 Read is with the ELOGI co rre la t io n . It says

( 14 without ELOGI we are way of f on a quench. We don't
* e

15 predict first quench. Our last one is delayed.

16 With ELOGI lt's much closer. It shows that all

17 the other indicators I talked about are f airly g ood. Our

1S peak clad temperatures are within a f ew degrees. That

19 will be luck. We have to do a lot of that. On many

20 experiments we qualified a plan whicn shows which tes ts

21 or what facility we want to ooject, whicn measurements

22 will be taken, wnere and what time. We have done this

23 for PWR. We might nave to change some of those, beca use

24 we didn't consider the imoortance of cnese tests. We

25 are changing some of our test f a cility plans. We have
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bw l to change some of..this he"e. That would be the end.

2 DR. PLESSEI: Tha n k yo u , Stan.

3 We appreciate your condensing some very interesting

4 things. Now we can"have some questions.

5 MR. ZUDANS: Very cuick question. In.first

6 shelf In TVI here, isn't that because they actually had HPI

7 from 4 to 8 percent.

6 MR. FABIC: What haopened before that t ime is very

9 conf used as to how many were actually on, whether there was

10 one or two, and in what time period. I do have a paper

.11 the; shows what they assume. Those assumptions are not

12 the same as INEL's.

13 MR. ZUDAN5: I was tickled by the remark you

r
14 said: ,since these points are coming f rom different s ized

15 facilities, you may have a chance to extrapolate. In view

16 of the fact you have facilities that are small scale --

17 MR . FABIC: No. You have some f ull scale.

13 MR. ZUDAN5: TMI.

19 VR. FAEIC: No. 20/3D. Full scale upper

20 .c l e n um , downcomer, lower plena, full height core / full width

21 core -- half widtn, but full-scale width.

22 There are four high-steam generators in the tes

23 facilities. Enough to get measurements. I think we have

24 cuite a few large-scale data. It will not ce all wild
_

25 e X t rapc l a t ic ri, no.
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bw I MR. ZUDAN5: Okay, as long as you have that kind

2 of Information.

3 MR. SUL' IVAN: In the TRAC code it's almost

4 conceivable to me the small break may be e ven harder to
,

5 model than a large break. Surely the fluid dynamics are

6 going to be easler. You shouldn't pa ss then by either.

7 Now you are work.ing with small delta Ps and the fluid

8 dynamics will have to ce very good. Separation will have

9 to be good. I was thinking more in terms of the heat

10 transfer from the systen. It will oe critical you get

11 those right because the transients are so long and you are

12 integrating then over such long periods of time.

13 MR. FABIC: Can I digress a bit to answer

( la his point? Something I learned recently from experiments
,

15 done at MIT with gla ss nardware. Looking at three loops

16 in smaller scale briefly, air-water, okay?

17 Th a t was the purpose of the experiment. Iney

13 learned something else. Th e y l e a r ne d -- n a y I take this

19 o ff and go to the ol ackooard? If a steam generator

20 represented oefore U tubes and tney are nested inside

21 each o ther, and acd manif old supply inside , and they had now

22 air-water mixture, droplets of water, coming f rc- here.

23 If the flow rate is low enough as a naturel

24 circulation of the type Dr. Mi: nelson looked at, e fl ux

25 boiler, you find there is a very nonunifor, dis tribut ion
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bw 1 for fluid. In fact, tao of them, there was no flow.

2 Most of the flow was on this one and on this one. It

3 was a lot of ins t abil it y.

4 de can define a region of flow where there is

5 ins tability in his equipment.

6 Now we have to seriously take a good l ook a t

7 that.

3 I don't know the censequences when you have

9 many, many tubes, to the just four, but we have seen even

10 in PWR tests with the Westinghouse steam generator tnere 4s

21 a small distribution oecause of centrifugal action alone in

12 the olant. What this will do o heat transf er , because if

13 you we re starting sone. regions of that bun dl e , the heat

(~ 14 transfer, that would be different.

15 How will we handle thet in fast running or

16 slow running situations? .i e will have to look at tnat.

17 DR. PLESSET: Any otner question or conment?

18 (No response.)

19 Evidently not.

20 Thank yo u very mucn. Me vil: nave a ten-minute

21 creak and cone oack and have e orief summarizaticn.

22 : want to tnank all the Staf f f cr their

23 presentaticn.

24 (Recess.)
i

.t m-
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kas 1 DR. PLE SSET: What I thought we could do for the

2 next 15 or 20 minutes is I will just go around the table

3 and ask if you have comments you would like to cirect to me

4 recarding what we had presented today.

5 Wh y don't I start -- sno wants to lead off?

6 Harold.

7 MR . S U LLI V AH : I forgot who made the presentation,

3 out he showed SEMISCALE data for one of the transients run

7 to simulate TMI. Ine SEMISCALE f acility was to nodel the

10 Trojan plant which is a nestingnouse plant.

.11 And the pressurizer also stayed f ull in that --

12 during that experiment.

11 So not only it seems to oe the U-tube in the

14 B&W system, but also a Westinghouse, plant may give a falset

15 indication of liquid level. I don't know wne ner that was

16 crougnt up or not.

17 DR. PLESSET: I don't think it hast but ! think in

13 one of the bulletins to nestinghouse they were directed not

IP to consider the pre ssurizer level as an indication of core

20 covery at all times.

21 It is covered in that sense, out oeople still may

22 not ha ve. a f eel ing it aoplies.

23 Why dio it say full?

24 MR. SULLIVA.!: I sill pess the question along ::

25 cur chief consultant on SEAISCALE.
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'kds 1 DR. PLESSET: That means Mr. Shunway.

2 MR. SHUMMAY: Magic.
'

3 (Laughter.)

4 MR..SHUMWAY: Tne opening of the system was at the

5 top of the pressurizer, so the only way the pressuriz er could

6 drain was through countercurrent flow; and it did. That is

7 a ll I know.

3 DR. PLE SSET: Sut tneir relief valves are no

9 dif ferent from these on -- not m.uch di f f e ren t from SiW

10 plants. You have tne same kind of opening.

11 Right?

12 MR. SHUMWAY: ne modeled that opening, th at 's

13 right. Bid plant's pre ssurizer on TMI-2 stayed f ull, and
_

(- 14 al.so on SEMISCALE. Tne low pressura point o f, th e sy s t e n ,

15 except for the gravity head part, is at the top of tne

16 pressurizer.

17 Ine water can only ge t out of countercurrent ilow

15 against the steam that is ceing generated in the care, tnat

19 is the nigh pressure point, tnet is trying to escape fro-

20 the systen through the creek.

21 DR. PLE SSET: I think that is a very perti.ient

22 ocservation to all we have caen meering.

23 Co you tnink tnat SE AI 5C A_E 15 really goin; :: give

24 you a good nandle on things like tnis? I gu e ss you think it

25 does.

1 h
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kds 1 MR. SULLI VAN: I would think with that indication

2 and that experimental result, if a code disagreed with it.

3 I would like to know the difference between the two cefore

4 I would stop an operator from taking that as the liquid

5 level indicator.

6 Mo s t of tne indic a tions I have gotten is tnat a

7 Westinghouse pre ssurizer would empty during a small creak.

3 DR. PLE55ET: So the U-tuce loop is not ne c e ss aril y

> the fatal elenent. Is that what you are 1 plying?

10 MR . SULLI VAN: Right.

.11 And also I think that it would ce worth .RC

12 warning tne utilities that own aestinghouse and

13 Comoustion plants that that did occur.

(. 14 PROF. CATTON: That is a very small pipe you ,have,

15 isn't it?

16 MR . SULL I VAN: Also a very small leak.

17 PROF. CAITON: Tne surge line is typically ten

13 inches or larger.

19 VR. SHUMW AY: It is fairly oi; in T'/. I -2 ; a n d t h a t

23 line wouldn't drain :ne water.

21 PROF. CATroW: It was a loop seal tnere. If I

22 nad a straight vertical p ip e --

23 VR. 5 HUM,iAY: In SEMI 5CA_E ae didn't cnange the

24 pressurizer. It is modeled af ter nestingncuse. But we dic

25 change the l oop seal design. Tne surge .ine was cnanged, tne
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kds 1 TVI surge line.

2 DR. PLESSET: I didn't understand that last

3 statement.

4 MR. SHUMWAY: The surge.line in SEMISCALE was

5 piped to match the loop seal in IMI-2.

6 DR. PLESSET: So it was not like a Westinghouse

7 plant?

3 VR. SHUVWAY: It was like a Westinghouse in One

9 volume, pre ssurizer volune.

10 DR. PLESSET: Sut it had a loop seal which

.! ! Westinghouse plants don't have.

12 MR. SHUVWAY: Yes.

13 DR. PLE SSET: That may be tne way they would get

s- 14 out of that.
.

15 VR SHUMWAY: It may bei but I don't think that is

16 the key issue. I think that water would ce in there if you

17 didn't have the loop seal, personally.

13 PROF. CATTON: Even though the pipe is nuite
-

- i? large.

2] VR. SHUMWAY: fes.

21 DR. PLESSET: dov tnet is not stacle. Tc try to

22 maintain a colunn of water with stear pressure on tne

23 b o t t o m --

24 PRGF. C ATrot.: Te n in:n diame t er p ipe.

25 DR. ?LESSET: That is not stacle. You c an rv it

9,-
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305.17.5

~ kds 1 sometime.

2 PROF. CATION: Anat was the sl:e of your pipe?

3 VR. SHUV.WAY: Cu a' r t e r incn.

4 DR. PLESSET: Tnet would oe stabill:ed because of

5 surface te nsj on e f f ects.

6 How hot was it? It is ge tting pre tty small .

7 PROF. THE3FANGUS: Even a quarter of an Inch? I

3 don't think it would ce small enougn to make it stable.

9 DR. PLESSET: It is getting close to s tacility,

13 yes.

.11 PR O . CATION: Acout an incn.

12 DR. PLESSET: I think nat's right.

13 PROF. CATION: Ine candy cane being 36 inches in

( 14 diameter in the E&M plants, it _would De da n tough to

15 simulate in small sesle like SE./.ISCALE. I am not sure it

16 would have meaning.

17 DR. PLESSET: What is the pressurizer heignt in

lj SEMISCALE in the mo:el above tnat?-

19 - MR. SHU4nAY: Mucn lower One- tne Tai pre ssurizer.

20 DR. PLESSET: How hign was it?

21 VR. S HU C, AY : Acc ut seven f ee t, co parea :: like

22 forty feet.

23 DR. PLESSET: Sever f eet c; water : iu n :s wns

24 you are supporting.

2; MR. SMU Li AY: So .e tning like tnat.
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.kds 1 PROF. CATTON: I used to use tnat method to

2 clem my brakes, and a quarter-inch pipe held the orake fluic

a no proolen at all.3 w

" PROF. THEOFANGUS: Quarter-inch or thr ee quarter ?

5 Fine. I thcught three-quarters yo u s a id . I take

6 it back. I am with you noa'.

7 DR. PLESSET: Tnat may be really the difference.

8 VR. SHUMWAY: Setween what and what?

9 DR. PLESSET: The fact that you had a

10 pre ssurizer and it neld up.

.11 MR. SHUMWAY: They did tne same thing in tne

12 drainage pipe .

13 PROF. CATTON: No.

( 14 MR. SHUMWAY: At TMI.

15 DR. PLESSET: Different reasons. It was a

16 manome ter se al and the pressure on the gas side was high

17 enough to maintain a co lumn. Certainly that nigh, or higher
..~

'!S evan.
-

19 But now --

20 42. SHUM.N AY : .Nait a minute. Mass is going out

21 tnat line.

30 mR. otree: *. n .4 ,,h .s _---- v.wu

23 MR. 5HU6VAY: Why wo u l d n '' tne water cleed becA

24 against tne effluent out?

25 30 DLE SSET: Secause it :s held up cy the loop
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kds i seal?

2 VR. SHUAWA'Y: Are you sure it is not held up cy

3 c o un t e r c u rr e nt flow?

4 DR. PLESSET: It is a stable loop seal. I think I
.

5 am rignt.

6 P R O.: . CATTON: That's rignt.

7 DR. PLESSET: The fact that you have steam bubbling

5 through that loop isn't significant so f ar as support ing

9 that column goes. If you have a U-tube, ten .Tches diam.eter

10 or ten feet, or wnatever, it can be supported if you have

.11 er.nugn gas pressure. It is stable.

12 If you don't nave that, if you have a straight

13 colunn, and if it is then enough it can be held up by
_

14 c a pi ll a ry, without the loop seal.
,

15 MR. ZUDANS: The l oo p s eal goe s lik e that in the
_

16 pressurizers, correct?

17 DR. PLESSST: At S&d. That is the only one. The
.

15 others are not a manometer type seal.

19 MR. ZUDANS: You could have one beginning at this

20 end and go a ll the way up a.md hold it.

21 ?ROF. CATTON: Scme have a ratner long run, like

22 40 or 50 feet.

23 JR. ?LSSSET: I don't think 1: natters if it is

24 truly level. It will run out.

25 Well, let's go on. Harold, do you neve anctner

2,/8 14/
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kas I nickel?
.

2 Theo?

3 PROF. THEOFANDUS: I don't know exactly how to say

4 this. I am very disappointed and disturoed with the

5 response I see that tne researcn is taking to the TMI-2

6 accicent.

7 DR. PLESSET: Which part of the research?

3 pro?. THEOFANOUS: The focus in all of it. I

? don't see there -- I think as a result of TMI-2 there are

10 certain lessons we must nave learned and certaln actions

.11 we must take.

12 There are other urgent actions, I think, and I

13 don't see leadership in taking any of those actions.

( 14 I pointed out some o f those things in the le tter ,

15 I sent.
..

16 DR. -PLESSET: You didn't give any prioritie s. You

_'1 7 have to have priorities.
N

IS PROF. THEDFANGUS: I only discussed one top ic in the

19 letter. -
-

20 DR. PLE55ET: Ahich one is that? Let the other

21 ceople hear.

22 PROF. THE3 FAN 005: It is very difficult to say in

23 a snort ti.1- Tr. e letter is two anc a half pages. I would

24 ratner nake re f e rence to that.

25 If you want me tc say in a nutshell, I feel tnat --
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kds 1 again, something mentioned many times throughout meetings'

2 is that I don't f eel we have paid enough attention to the

3 accident analysis and accident secuences, not only fcr small

4 LOCAs , but a ll LOC As.

5 In order to -- if we did our honework on tnat,

6 procably TMI-2 might no ha ve ha ppe ned. The way to find

7 out the kinds of crack s tha t are evidenced in what ha ppe ne d

3 in TMI-2 is work through the accidents and work through the

9 sys tem interactions, study the results of the computer

10 codes.

11 Stan mentioned the computer codes are there and

12 they are available to be used. The problen is nobody is

13 using them. They have been there for sone time.

( 14 In order to use the effectively in that respect,

15 you can't take a casual effort -- I don't want to a ccuse
_ _ . _

_

16 people in terms of casual e f f orts , out I am tninking cf an

17 i__or_d er of mag ni t ude of di f f e ren t cons ideration to tna as
_

IS being the f o cal po int.- -
~

19 OR. PLESSET: Right. But I think we have to do

20 this in an o rderly day, seoarate it from the paric a: pro acn

21 to a lot of activities as a result of TMI-2.

22 pro?. THEOF ANaOS : That is :Te po i n t . I see a lo:

23 of things coming out of T:4I-2, and I don't see ne sy stena tic ,

24 orc rly.way of going througn tr.e accidents.e

25 DR. PLES5ET: Tney are not organized. -ign:. I
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kds 1 agree.

2 PROF. THEOFANQUS: All the activities, our

3 response to TMI-2 ougnt to be organized. Starting from that.
_

4 I describe we have several line of defense. One is

5 p-evention, mi t ig at ing , establishing consequences, and so on.

6 Tha t really ought to ce the order of priority of

7 research. The way I read the Staf f's proposals is taey say,

S well, up to now we have been dealing with the two ends o f it,

9 design basis accidents. de have been ignoring the soace in

10 b e tw ee n.

11 I think that is pu tting it in the wrong focus. Tne

12 order ought to be from preventing, next to the int e rm e dia t e

13 stage, next to class 9.

( 14 How you will out the tnresnold has to come f rom a

15_ _ more systenatic study of the different accidents. Tna: is
_

16 wny I keep saying tnat everytning_has to start from there.
.

17 I don't see it happenin;, and I feel very disappointed with
'N

IS it. ~

~

19 DR. PLESSET: I think they are gcing to. mak e an

20 effort on tne experimental side. I would 2ike your response

21 to the a:plicacility of the progrem witn tne small break

22 tests with LCFT and Ine small break sequences witn SES/ISCALE.

23 Inst is on the experimental side.

24 Are vou in agreemen th is is reasonsole?

25 PRC.. THED ANDUS: .i o , I am not. I dor'; think it

970 IFG/O Iv 1
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305.17.11

kds 1 is the right place to start. It is good to think in terms

2 of some LOFT small scale tests and SE.4ISCALE, though with

3 quite a bit more reservation.

4 However, to what extent LOFT and SE|4ISCALE tests

5 will give us the answers we want or the answers to

6 understand how small creaks behave, that we have to '.hink

7 very hard in conjunction with tha kl.1d of s'.udies an:

3 calculations I am talking about.

o One approach would be to outline a number of

13 cests. The facilities are there and there is nothing nuch

.11 we can do about that, de have to use the facilities that we

12 have.

13 However, I think we ought to have some idea of

14 whether those f acilities are adequate or not, and in what

15 respect are they inadequate, and see how we can cover

16 ourselves if we find any inadequacies. ._

17 de willfnot' know the answers to those questions
13 unle ss we went througn the calculations and_through anything

19 about those accidents. ~

e-17 20

21

22

23

24

25
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ow 1 DR. PLE55ET: I think you have a very gced point.

2 I would hate to see us arrive at some additional facility

3 needs witnout real careful thinking. I am including 20/30

4 as no facility to date which is really without serious

5 c ri tic is n. I think you have a very g ood ooint and I think

6 you are right. They are not aoproaching this pr6clem in

7 this way.

5 !!S . ZUDAI!5 : I rememoer wnen they discussed risk

o a ss e ssme nt . They insisted they would go bac k and set up

10 a very extensive study where the y would look for other

.11 cracks, so to speak.

12 Tha t night affect all the programs, a.ll the

13 test setups. I insisted they join those two things. Hunan

- 14 f actors and e vent trees. I thought tnis program covered what

15 you are addressing here. It..ney have to oc made mors

16 spe c if ic . ~

PROF. THE3 fat:0US d eta e_ X17 respond to that. I

13 am disapacinted. I tnink this is a token. An e r t h is-
.

IP program was presented to the TAI-2 t en days a go, there was

20 only $400,000 alloc ated to the activity. I raised sericus

21 ocuots tnen and they increased it oy a small fac:cr. On

22 the other nand we go to Stan and near his whole pro; ram

23 outlined, and ne dossr' nave anything to say a' ou: thec

20 suoject that is crucial. He scen 31. mis time on

25 oe v e lop m ent , a Ic: cf ti e and ass e ssment and did-'t sey cne

~ry , . l ( ,2c/L J
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bw I word -- I asked the cuestion about wnather this was a

2 possiofiity or not. He said he saw this as a possibility.

3 Sut he had notning to say acout it. They should be coing
_

4 those thir.gs already. Not planning three years f om
.

_

o now.

6 MR. GARLID: I wanted to second what Theo was

7 saying, but in a different sense. I think the argunents

3 for what ney are doing in modifying the experiments they

9 have are easonable and very persuasive that they can do

10 some .hings. In a day it goes back to what Carl

.11 Michelson did, where he inves tigated sonething that

12 according to him was pretty much on his own time and

13 discouraged at the time and now that it turned out to ce

14 an event very pertinent to that investigation, reports

15 are given a .ot of atten'lon. It seems to ne what ne
__

16 Research Staff ought to do is someho or ie nt the organiz ation

'7 to encourage this kind of thing. _ _ _ _ -

* ' a. ''= =1 '_1 . - , = . . .. 4 ._
^'"^ ' ~~-ja I d o r. ' *. s a. a. a.^.y c '. * 1_2 'e 5 .7 v'.- - - ..

17 Som- itens are mentioned in tne fiscal '30 oudget.

20 29. ?LESSET: Thank you. Now Ivan.

2: 'G . C A T.ra.4 : I think :nat tne progran : net w a .:

22 mentioned, the risk asse ssment and so far it fills tnat gao.

23 I don't agree witn Tneo as f er as it cein; a

.' . 7 "o."." 2.^s , a - V =. . s ^. . i24 . ,. k a..n a. '' . . . 7 . a .n' *. '."..>..i." '- :
. . . .

. .. . . . .

25 with his lessons l e a r'.e d gr o up . He 's paying a lot of
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bw I attention to that area. Almost e verybody we hear f rom

2 is at 13ast giving it lip service. I think it's t oo

3 premature to say they won't do anytning, unless you know
_

4 them ce tter than we. Mayce you do.

5 PROF. TH EOFANOUS : I knew you would disagree

6 with me, out since you did, let's take that further.

.irst of all, I think alre ady tney .ought to be:7

5 doing it. I don't see it anywnere.

9 5econdly, even ten days ago we heard that

10 the oudget allocated f or th! s particular item was one-third

11 o f wha t yo u sa w tod a y. You saw it three times bigger

12 because I was arguing witn Sullivan on the TMI-2 succommittee

13 just ten days ago.

( 14 If people believe so much about it and if it

15 was the focal point according to their_own thinking, that
_

16 ought to ce there before in the first place.

17 tihat I am trying to say is tnat I lik'e_to se.e that
~_

IS tr.e people are responsible for de veloping those plans , I

;9 like to see that somehow they becene convinced themselves.

23 Not do something cecause they near somecody say s o m e t r. i r.g

El acout it. Tnis should be sor.ething tnat nas to ce do n e .

22 Unle ss they become convince d, you will not nave tne

23 aoprocriate leadersnip. This needs leadersnip. Inat is

24 wnere I find fault. It's a matter of first ccnvinciag tne

25 ceople resconsiole for these act ivit ies in or der to ;rovide
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ow 1 the right nechanism. The nechanism is not there yet.

2 I guarantee that. It's there only f or analys is. I used

3 tnat word in my letter. There is no mechanis{ there for
4 synthesis and a lot of cracks are present. TVI haopened

5 as a result of us not having enough time with the synthesis.

6 Some of us have been talking about this for years

7 now. Even today there isn't a concerted e ff ort to provide

3 the synthesis in order to make sure no other cracks exist.

9 DR. PLESSET: Do they have the personnel to

10 undertake this kind cf synthesis?

J1 ?ROF. THEOFANGU5: Absolutely.

12 DR. PLESSET: vihe re ?

13 ?ROF. THEOFANGUS : All over the place. People

14 in the National Labs.

15 DR. PLESSET: You mean outside NRC.L __
_

16 PROF. THEOFANGUS: I ncluding NRC. Stan .:acic and

17 Lou Shotkin. These people have oeen with these plants.____ ~ _
la Dr. Tong. They work with the plans. Tney know the systems.

19 There are people on tne Succommittee. Carl Michelson,

20 for example, knows tne s yst em.

21 They have to ce nougnt together under some

22 unified leadership to a ddre ss tnis in a systematic

23 down-to-earth fsshion. Pregmatically, realistic and urgent

24 as it is.

25 VR. S U L_ I V AN : I agree with Tneo. It's going to

7'
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ow. I take quite an effort. It will be a very painful e ffort,

2 because I have only looked at systens in a very general way.

3 When you sta*t looking into them and looking at Interaction
_

4 of all the secondary steps, it will be a very painful process

5 to go through and it's going to take quite a while to see

6 wnat ari operator can do to a plant and to make an a ccident

7 e ither be tter or worse.

3 I am not sure I e ven understand what happened at

9 TMI to make it better.

10 DR. PLESSET: Ivan, do you have another co-nent?

11 M R . C A TTON : I forget it.

12 (Laughter.)

13 DR. PLESSET: Geod.

( , 14 PROF. THEOFAN005 : There ar'e significant resources

15 of people tnrough the review groups that have been acit t_o

16 draw together people f rom all walks of lif e and dif ferent

17 backgrounds. There are a lot of people in the National Labs __

IS that are very much involved in that. There is no question

19 of lack of people.

20 JR. CLESSET: : Just wanted to hear you s ay it.

21 Anat you nave to do is get some of nis counsel to me within

22 a few devs, because what is being consicered is a

23 suc;1ementary oucget. The basis for it is, say, TC-2.

24 0:nerwise the'y wouldn't nave the audacity to propose sucn

25 a thing.
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bw 1 Ivan, you rememoered wnat you wanted to say?

2 MR . C A TTO N : My view of wnat haopened at T.4 I is

,
3 a little different. I think what it gets dcwn to is how

_

4 a plant is acminste re d. Some of us are on the LER

5 suoconmittee. Straightaway, yo u s ee LER is very nice.

6 You learn a lot from them. Sun the route back to the

7 olant was nonexistent. The people operating the plant dion't

3 know aoout things lik e Javi s-S e ss e , Oconee. They nardly

9 knew about what went on in their own clant. I don't care

10 how much research you do or how many smart people you have

11 doing it. Unless some thing is done acout that part, the

12 rest doesn't make any difference.

13 Sorehow that has to oe straightened out.

( 14 MR. LIPINSKI: An automated plant.
,

15 MR. CAIT0il: Maybe tnat is the direction.
__

16 V.R. LIPINSKI: The ultimate, if you elininete

17 the people , you end up with a totally autonated plent.

IS Having automated the plant I have to accry about the next

19 level, the guy who keeps it working and euterated.

20 JR. PLESSET: The maintenance man. Okay.

21 Prof. nu nad a comment.

22 PROF. nU: I wanted to follow up a little lenger

23 along nis line. I understand tnere is no: much tine and

24 I can't know the s i t u a t io n . as well as Thea.

25 MR. ?LESSET: Nobody coes.
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bw I PROF. nU: And I don't know I can say in the

2 sane meaning as you said about synthesis. But perhaps,

3 in my own feeling, the safety of the nuclear reactor will

4 be a very important issue for the f uture o ff this industry.

5 Surely we have a good case on hand from which

6 we hope to learn as much as we c an. So perhaps in tnis

7 postrortem s ee if we can extend the scope a bit in the

a investigation and use the hig'est im a g ina t io n as we can.n

9 Already we have orought other tnan the engineering

10 and technical side facets of the natter, should we concentrate

.11 on the human f actors. Error in decisionmaking under very

12 difficult circumstances.

13 Furthe rmo re , look into into what way we can

_ 14 avoid the f uture hazardous situations and see if there is

15 any design that can be improved. This would almost take

16 a gane theory type of a cproach. It's like playing cne ss .

17 There is no time and soace to do tne role of

13 elimination approach, but to spot a fes imp or t ant areas wnere

19 the engineering cesign plus the numan operation can ce

23 carried on witn the least po ssible doing of any hazardous

21 s ituat ions such as the U tuce type checks and so for r.

22 Even the mathematical approach of the dynanic

23 progranning. See if there is anytning that indica:ec a

24 mistake. Anat sculd oe the consecuences? Lock to :ne

25 improve en: cf :ne engineeri g design and avoid any possible

2"/o }68O
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bw. : abuse of operation. I: may take a different work task

2 force from what wa nave.

3 You already named good names of experts alr eady

4 familiar with the engine- 'ng side. I think it might take

5 a bit broader scope to learn -- to enrich the le sson as

6 we can. That is, on this I'/I-2 case. Then if I may take

7 a couple of rore minutes, I want to talk about the future

3 research program, and soecially for some of those basic

? proclems to enlarge tne cacability of tne very sophisticated

10 system codes, 2D/3D, and so on, phase transition, trensient

Jl flow and others.

12 Now the possicility of the last example is an

13 excellent one that Stan Facic mentioned.

14 There is a flow instacility and flow separation
.

'15 and so f ortn , secondary flow, and all tnis seems we can

16 come to a very solid f oundation and improve tne understandin;

17 as we track some of these basic problems and study it in

15 full.

19 In such cases, conservation of mass, mcmentum,

20 energy, tney might nave a considereole decarture from

21 Original a ssurptions cased on uni:n :nese systen ccdes

22 were developed. Once we learn some of the good lesscns

23 in :ne se casic lessons in tnese casic proolems they mi;nt

24 nave a verv good utility in tne future to i prove the

25 existing system code cy saving if tne flow separation and
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bw- 1 such is important, there might be an easier way, mucn

2 more simplified, out on the phys ical oasis, well-based

3 a ssumptions, ey putting some of the energy sink, in order

4 to continue on a much more simplified basis in the system

5 a ccroa ch .

6 Then also along this line, see if it is worthwhile

7 to keep a very close c c:it ec t and collaboration with the

3 efforts put in oy the Japanese and the German team in what

9 is developed in due course.

10 If these are tne desiraolc ways to move, then the

.11 next thing is see if the budgetary matter is suf ficient

12 to inhance such a steppeo up activity.

13 Thank you.

14 MR. ZUDAN5: This pertains to the same subject

15 of Tneo. I want to really make it underst ood that in

16 orinciple, I agree with Theo, except that my interpretation

17 was they were going to oay attention to tnis suoject.

13 We asked very clearly. I :nink mayce we should take a positien

19 that any supplementary budget leac iteT would ce tnis

20 pa rt ic ul ar i tem, and any changes to a f acility or ces ig,

21 or analysis tocls snould ce based On findings on this risk

22 a ss e ssment. Looking for new cracks. Then there would

23 be a good reason for it.

24 If TMI is interpreted in avery wqich way ov

25 different groucs in different fashions, evervoody fincs

170 iLA
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Ju8.18.lO
ow I something he can do. There is no unified purpose. Unified

2 purpose is in wnat Theo states. Thct, we could emphasize

3 That is all .

4 DR. PLESSET: I think we have used up our

5 time, unle ss tnere is some really excruciatingly

6 im po r t a n t remark, I will consider the se ss ion adjourned.

7 Let me add one nonagenda iten. Tom Murley

S suggested we have our next meeting in Idaho Falls. We

9 usuallv do have a meeting there about once a year. .1 hat

10 is the sentiment of our dis t ingu ishe d -- I know wnat

.11 those two would say.

12 (Laughter.)

13 PRO.C. THEOFANGU5: When are you thinking aoout?

14 DR. PLESSET: Sometime this year.

15 P Ro . in 0FANGUS: August or July?r.

16 DR. PLE SSET: July is too ousy. Late su mer.

17 PROF. THEOFANGUS : More like August.

19 MR. ZUDANS: Early Septemoe.-? I am not here in

19 August. Not until the 9th, out tnen I am in Europe antil

,-
.1 . u. .,. n ,.me m-

21 ? R CF . THE D.:A.JDU5 : Comoine it wi:n a peeting in

22 Seattle.

23 DR. PLESSET: Sna: meeting?

24 MR . LIPIN5KI: The 20:n to :ne 24:n is the

25 International as: .4e acto r Saf e t y Meet ing in See::le.

278 16i
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30 5.15..! !

bv- 1 The week of August 28,

2 PROF. THEOF ANGUS: If you can combine with

3 that, it would be helpful.

4 DR. PLESSET: After that, to just follow it .

5 VR. LIPINSKI: The 27th.

6 DR..PLESSET: You nignt lose a meeting.

7 MR. ZUDANS: I would like not to lore it. I

S nope you won't be able to make up the schedule that q uick .

9 (Laughter.)

10 DR. PLESSET: Thanks a gain. We will nave to try

.11 to arrange this meeting well in advance.

12 (Whereupon at 3:00 p.m. the meeting was adjourned.)
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(IHOUSAflDS OF DOLLARS)

MIN / CURRENT RE0. O

PROGRAM PLANNING '1,000 5,000 1,000 e ACCELERATE TEST PROGRAM

AND ANALYSIS BY 20%

FUEL 8,300 8,300 - e INITIATE PROGRAM TO TEST

-lNSTRllMENTATION AND
OPERATIONS 8,600 8,900 300 ;

INSTRUMENTATION 7,500 8,000 500

FACILITY SUPPORT 9,500 11,300 1,800

ENG. & PHYSICS 6,100 6,500 110 0

ADV. FUEL INSTR. 300 300

i

TOTAL riti,300 f18,300 II,000

!

U Mo
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_C0DEJDEllIIM [_

FY 1981

MINIFUi PIDiRNi y

$9.2 MILLIm

SYS19 E C0lfS * UPMIE IWUM III FOR INR TIW6iEiffs t

* IMLOP FIRST W.RSION OF TIMC FOR RIA
'

* IMIDP TMC-B1 (FOR IMR IDCA)

ASSESS PEACW VS MTA ON IfffERC&PNUFlRTAL FlfM
*

C@P0fBIT W IS APPLY IMSIC TESiS TO KVELOP LDCAL MODELS.
*

VERIFY lh'DRollASTIC COI LEt3 FOR NMLYSIS OF ShirA0lB) IllDWIW1 LMDS m 00PE MRREL*

TMC ASSESSFDff ASSESS FII6T VERSION OF TMC ATWS
-

NO APPLICATI&E ASSESS FAST-RlNilt0 VEI6 ION OF TMC-PdR MSED ON AVAllABLE MTA
.

NFLY TMC-FWR TO LOFT NID TRAC-BWR NO -IMR TO LAlrE SCALE fEFLOOD TESTS
*

LIMITED APPLICATION TO CASES OF IfffEEST TO NRR
*

,

/63"
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COLLIEVElmBII E
-

Oll00SNOS OF IIUAf6) ;2
"

1981

.
!

tlIN CUFJDll ^
'

SYSTDS C01S 11,100 11,600 500 * ACELEIMTE IHEL0fiUff 0F FAST I4Hilf1G IIMC

IFPROE TIMC-IHR, Ilff, NO IETIW1
*

,

t

Cf1F0fBIT WIES 1,120 1,550 113 0 * VERIFY TIMC/00BIM LIf1K

t

TIMC ASSESSfBff 11,000 11,850 850 IflCfGSE lIMC ASSESSfDif GFIERIED FROM
*

N O M LICATI E FY 1980 IXE 10 lilGIER PRIORITY TMI IBATED WORK) ;

* SllPI' ORT TIMC USEI6

EIAL 9,220 11,000 1,780

U -
'

/ ff?
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CWE IEVFIOPfDE ca

S(11mSNOS OF dollars)' ,

1981

i ,

i ClJRIDE _IHL ^ !

! SYSIDS COIES 11,600 6,330 1, _i0 ACE 1ERATE IfPI0WFENT OF IWUn III
I FOR IMR TfWSIBils ,

* EVAlinlE "IlYBRID" C0fKEFT
t

i '

I

| L&P0fBffCOIS 1,550 1,650 100 APPLY COBRA /IIMC LINK-lP 10 SEMISCALE Na

i IMR-llll NMLYSES '

|

i

TIMC ASSESSFUff it,850 6 ,I15 0 1,600 * APPLY FAST IUti1ING TIMC T0 IDHESIGil-'

NO APPLICATIONS ' IFdIS ACCIIFRIS. EVALLMIE 00NSE0lENCES
3

OF ACCIIFJflS llMT WEE f0T POSlUlA1ED
'

IN 11E PAST.

* START IEVELOPIfL lY\TA IW1K ON CatERCIAL

fRLEAR ITER PIMIS 10 FACILITATE LEE OF

00 DES 10 NMLYZE SAFETY ISSlES ON SPECIFIC Pl#fiS

/gf
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FUEL BEllAVIOR w
-

FY 1981 e

MINIMUM PROGRAM S
$23.3 MILLION

ELAD 8 FUEL - MRBT 8 X 8 BUNDLE EXAMINED AND ANALYSED. REPORTS COMILETED

ON TWO ADDITIONAL ll X ll BUNDLES

- STRESS / RUPTURE OUT-0F-PILE TESTS COMPLETE, START IN-PILE TESlS

- FRAPCON-2 STEADY STATE CODE WILL BE MAINTAINED.

EVEL CODES
- FRAP-T-6 TRANSIENT FUEL CODE WILL BE MAltlTAINED

- NATPRO-12 MATERIALS PROPERTY CODE UPDATED

- FRAPCON-2 AND FRAP-T-6 IMPROVEMENTS VERIFIED

IN-PII E (OTjlEPd - NUCLEAR TESTS BEGIN IN NRll

- ||ALDEN MEMBERSillP MAINTAINED

5 PBF TESTS IN RIA AND OPTRAN SERIESIN-PILE (U.S.) -

- PBF FACILITY ENGINEERING AND OPERATION CONTINUE

EUEL MELT
- CONCLUDE FULLY INSTRUMENTED VAPOR EXPLOS10N TESTS

- MODEL CONTAINMENT f. P. TRANSPORT IN TRAP

- F. P. VAPOR E'RESSURES MEASURED TO 1000 C FOR TRAP MODEL

- CORCON MODELS FOR LONG TERM CORE / CONCRETE INTERACTION

,46v
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.

EVEL_BEIMY10R

EY_1181

[111L CljRREllI O h
CLAD AND FUEL 1,950 1,950 0 ---- rE5'

"
FUEL CODES 1,fl86 1,118 6 0 ----

IN-PILE (OTilER) II,215 ,,215 0 ----

IN-PILE (U.S.) 111, f165 111,116 5 0 ----

FUEL MELT 1.200 1, R'80 6I10 - TIME DEPENDENT F. P.

RELEASE MODELS

- SOURCE TERM CORRELATIONS

- SENSITIVITY STUDIES

ON INTEG. CODF

- CORCON PR06RAf!MER

- VAPOR EXPl.0SION MODEL-

DEVELOPMENT

- LARGE SCALE STEAM

EXPl.0S10N TEST

- CORE RETENTION MATERIALS

TESTS

23,316 93,956 6'10
,

/A9"
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CC
~

EUELHEllAVJDR

ELul E2
ca

CURREUI REL A

CLAD AND FUEL 1,950 2,750 800 - EXAMINE TMI FUEL

FUEL CODES 1,118 6 1 ,119 0 0 -----------------
,

'

IN-PILE (OTilER) 11,215 11,210 0 -----------------

IN-PILE (ll.S.) 1/t,1165 16,280 '15 - EXPERIMENTS Oil CORES B0lL;N6 DOWN

- T.I FISSION PRODUCT DATA, llYDR06 Ell"
FUEL MELT 1, 81 0 3,970 2,1301

PROGRAM, COOLANT CllEMISTRY

CONTAINMENT LOAD SOURCES |

23,956 28,700 II,7115

V'

f)8
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EVELllEllaV10Il c,
rs
"

EL1980 ell %1
AMENIL AMENIL A

CLAD R. FUEL 3,080 2,550 -530 - REDUCED llASIC PROGRAM, COMPLETE

CREEPDOWN, LOWER COST TMI EFFORT

FUEL CODES 1,1100 1,118 6 + 86 - ESCALAT10!1

IN-PILE (OTilER) 3,992 fi,215 +223 - ESCALATION
.

'

IH-PILE (U.S.) 16,260 16.065 -195 LOWER COST CORE B0llitlG EFFORT

FUEL MELT 3,968 li,1Il0 +172 - REDUCED BASIC PROGRAM, ADDED

SPECIAL ISSUES IN "CURREUf"

BUDGET

28,700 28,I156 -2 fill

,

/
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S
1311ARY SYSTEtLINTEGRI:1

-

( HOUSANDS OF UOLLARSJ g

Rhb kkEb
-

FRACTURE MECilANICS 3,250 SA80 2.230 e llYDROGEil EMBRITTLEMENT AND

STRUCTURAL RESPONSE TO
'

11 EXPLOSI0fl3
2

e IflTERACTIVE PIPE SAFETY '

ASSESSMENT CODE

e PRESSURIZED TilERMAL Sil0CK

OPERATING EFFECTS 3,350 6,330 2,980 e STRESS CORROSION CRACKillG (SCC)
I

If1 BWR PIPING

e TOUGilNESS LOSS IN CAST

STAINLESS STEEL

NON-DESTRUCTIVE 2,000 2,900 900 e REAL-TIME, IMPROVED

FLAW DETECTION
EXAMINATION

IDIAl 8,600 14,710 6,110

// 2
,

/"
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PRIMARY _ SYSTEM IRIEGRIIX

FY 1981 o
cs

MINIMUM PROGRAM -

$6.58 MILLION
r

FRACTURE MECilANICS - FABRICATE INTERMEDIATE TEST VESSEL FOR LOW-SilELF MATERIAL.

- VALIDATE TEARING INSTABILITY CONCEPT FOR ELASTIC-PLASTIC ANALYSIS

OF VESSELS AND PIPING USING AVAILABLE DATA.

- COMPLETE TilERMAL SH0CK TESTING OF UNPRESSURIZED CYLINDERS.

- VALIDATE TWO-PilASE JET AND PIPE WillP PREDICTIVE CODES - QUICK

REFERENCE DATA FOR LICENSING.

- COMPLETE FRACTURE MECilANICS EVALUATION OF MOST LIKELY PIPlHG BREAKS

AND MECllANICAL PROPERTY MEASUREMENTS OF PIPING STEELS.
!

OPERATING EFFECTS - COMPLETE DUCTILE SilELF FRACTURE TOUGilHESS CilARACTERIZATION OF LOW-

SilELF WELD METALS TO UPDATE Tile Kig CURVE AND 10CFR50 RULES. ,

- PROVIDE DATA FOR CODE AND REG GUIDE ON REACTOR VESSEL ANNEALING.

- COMPLElE 1RRADIATED CRACK GROWTil RATE DATA 10 UPDATE ASME CODE.

- MEASURE MECllANICAL PROPERTIES FROM TEST SPECIMENS FROM VESSEL WALL

SURVEILLANCE AND DOSIMETRY ASSEMBLY.

- COMPLETE CONSTRUCTION OF TEST BED FOR RETIRED STEAM GENERATOR.

- COMPLETE MODELS TO PREDICT STRESS CORROSION CRACKlHG IN STEAM

GENERATOR TUBING.

,



-

.

ERIMRYlYSIELLlHIEGRLIX

FY 1981 $
MINIMUM PROGRAM (C0flT.) c3

"l$6.58 MILLION e

NON-DESTRUCTIVE - CONilNUE CONTINUOUS INTERNAL FRICTION MONITORING OF INTERGRANULAR

EXAMINATION STRESS CORROSION CRACKING (IGSCC) AND GENERAL CRACKING IN

LWR COMPONENTS.

- BEGIN RESEARCil IN AC0USTIC EMISSION MONITORING OF IGSCC AND GENERN

CRACKING IN LWR COMPONENTS.
!

- COMPLETE FIELD EVALUATION OF SAFT-UT.

- ESTABLISil PROBABILITY OF ULTRASONIC TESTING FOR FLAW DETECTION
'

IN FERRITIC PIPING AND BI-METALLIC JOINTS.

i

/Qf
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ER{HOUSANDSOFUOLLARS).RLSYSIEli_1 LIEGRITY.
~

FY 1981
co

CURRElE REQ < A S
FRACTURE MECllAtllCS 3,fi80 5,l180 2,000 e llYDR0 GEN EMBRITTLEMEllT AND

EXPLOSION.STRUCTURAL RESPONSE TO li2

e INTERACTIVE PIPE SAFETY ASSESSMENT

CODE.
,

e PRESSURIZED TilERMAL Sil3CK.

i

OPERATING EFFECTS 3,730 6,330 2,600 e STRESS CORROS10fl CRACKING IN BWR

PIPING AllD CARBON STEEL.

|e TOUGilNESS LOSS IN CAST STAli!!ESS

STEEL COMPONENTS DUE TO TilERMAL

Sil0CKING.

NON-DESTRUCTIVE 2,700 '2,900 200 e REAL-TIME, IMPROVED FLAW DETECTION,

ELIMINATION OR REDUCTION OF OPERATOR

ERROR.

101AL 9,910 111,710 11,800

/ / ) . ,)
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SEISMIC, STRUCTURAL, MECllANICAL AND SITE SAFETY o
($ MILLIONS) cm

-

PRES. RE4. f2
EY_811 EY_81 A N

STRUCT. ENcR. $2.28 $5.70 $3.112 . EXPERIf1EllTAL VERIFICATI0ft OF STRUCTURAL FAILURE
MODES AND SAFETY MARGlHS-

e VER!FICAT10ft OF COMPUTER CODES

INITIATE PHASE II 0F SEISMIC SAFETY MARGillS*

RESEb''Cil PROGRAF 4 (SSMRP) RELATED TO STRUCTURAL
AREAS

e C0flTAINMENT BUCKLING

e DAMAGE ASSESSMENT OF PLANT STRUCTURES.

INITIATE PilASE Il 0F SSMRP RELATED TO MECHANICALMEC:1. ENGR. $2. 611 $5.80 $3.16 *
AREAS

* EXTEND LOAD COMBINATI0flS BEY 0flD LOCA PLUS
'

EARTHOUAKE

e START EXPERIMENTAL PilASE OF PUMP, VALVE AND
SNUBBER PROGRAM

e CONTINUE PROGRAM TO VALIDATE MECllAfilCAL
COMPUTER PROGRAMS

[NITIATE ASSESSMENT OF ASME CODE REQUIREMENTS.e

SITE SAFETY $5.08 $6.50 $1.112 = MAKEUP ^ND INFLATION FROM PREVIOUS YEAR
(FY 1979)

e THROUGH-PUT INCREASES IN REG 10flAL SEISMOLOGY
OF NORTilWEST U.S. , CIIARLESTON, AND NEW MADRID
AND IN EARTil STRESS MEASUREMENTS AND
METEOROLOGICAL DISPERSl0ft FIELD PROGRAMS.

EQUIPMENT $0.2 $0.6 $0 !! * INSTRUMENT AND RECORDING EQUIPMENT FOR
EXPERIMEtlTAL PROGRAMS.

/9
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SEISMIC, STRUCTURAL, MECilANICAL AND SITE SAFETY
~~

FY 1981 f2
($ MILLIONS) cs;

,

.

alninun cul m a A
STRUCT. ENGR. $3.20 $3.90 $0 /0 * ACCELERATE DEVELOPMEt1T OF REALISTIC

SEISMIC MODELS

= STAFF POSIT 10f1S FOR WATER llAMMER EFFECT
AND Sil0RT-TERM SEISMIC DESIGil CRITERIA
FRAGILITY CURVES FOR SSMRPe

MECH. ENGR $3.20 $3.80 $0.60 * EXTEtID ASSESSMENT OF LOAD COMBINATIONS
e CONDUCT EXPERIMENTS TO DETERMillE PUMP,

VALVE AND St1UllBER RELI ABILITY
e AVOID DELAYS Irl SSMRP

e OAMAGE ASSESSMEt1T TEClif110UES EXTENDED
TO LOW LEVEL DAMAGE

SITE SAFETY $6.20 $6.20 $0.0 e CuRREf1T ACTIVITY SAME AS MilllftUM

.

/

(.
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SEISMIC, STRUCTURAL, MECHANICAL AND SITE SAFETY {$:
FY 1981 -

($ MILLIONS) co
N

: CilRRERI REQUESIEll A
STaucT, Et1GR. $3.90 $5.70 $1.80 * VERIFICATION OF COMPUTER CODES

* EVALUAT10f1 0F NEW C0f1CEPTS

* DAMAGE ASSESSMEf1T OF PLAf1T STRUCTURES

* EfillAf1CEMErlT OF SSMRP

MECil. EflGR. $3.80 $5.80 $2.00 . f10RE ACCURATE ASSESSMEtlT OF SEISMIC
METil0DOLOGY UNCERTAlflTIES

* DEVELOP FRAGILITY CURVES

IDEllTIFY ADDITIOflAL LOAD COMBIf1AT10f1Se

e DEVELOP SEISMIC RESTRAlflT DEVICES
* ASSESS ASME CODE LIMITS

* ADDRESS Sil0RT-TERM USER REQUESTS

SITE SAFETY $6.20 $6.50 $0.30 = STUDIES OF GEOLOGIC STABILITY OF
WASTE blSPOSAL SITE 5

* ADDITIOf1AL GEOPilYSICAL PROFILIf1G !!1
EARTl10UAKE ZONES

* MORE C0f1PREllENSIVE ATMOSPill;RIC
DISPERSION TESTS

e MINIMUM METEOROLOGICAL M0f11TORiflG
REQUIREMEf1TS

.

Q'
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'

SEISMIC, STRUCTURAL, MECHANICAL AtiD SITE SAFETY 23

($ MILL 10tlS) pj
,

FY 80 FY 81 ff
MEM MBR 6 N

STRUCT. ENGR. $3.00 $6.00 $3.00 * EXPERIMEf1TAL VERIFICAT10ft OF STRUCTURAL FAILURE
MODES

* ACCELERATE PROGRAM Oil C0fiTAlflMENT SAFETY
MARGIN AfiD EFFECTS OF flYDROGErl EXPLOSloft

e VERIFICATION OF COMPUTER CODES

IfilTIATE PHASE II 0F SEISMIC SAFETY MARGillS*
RESEARCil PROGRAM (SSMRP) RELATED TO STRUCTURAL
AREAS

* C0f1TAlf1MEf1T BUCKLiflC

e DAMAGE ASSESSMENT OF PLANT STRUCTURES.

MECil. Ef1GR. $3.92 $7.40 $3.f!8 e ACCELERATE ANALYSIS AND EXPERIMENTS ON PUMP
AND VALVE OPERABILITY

* ACCELERATE PROGRAM Off DAMAGE ASSESSMENT
TECHil100ES FOR MECilANICAL COMP 0NEllTS

e INITIATE EXPERIMEllTAL VERIFICAT10ft OF
MECilANICAL COMPUTER CODES

* If11TIATE PilASE II 0F SSMRP RELATED TO MECilANICAL
AREAS

. EXTEND LOAD COMBillATIONS DEYOND LOCA PLUS
EARTl10UAKE

,

[NITIATE ASSESSMENT OF ASME CODE REQUIREMEllTSe

SITE SAFETY $5.08 $6.50 $1.42 . MAKEUP AllD If4 FLAT 10N FROM PREVIOUS YEAR
(FY 1979)

e THROUGil-PUT If1 CREASES I f4 REGIONAL SEISMOLOGY
OF (10RTHWEST U.S., CilARLEST0fi, Af1D flew MADRID
AND IN EARTil STRESS MEASUREMENTS AfiD
METEOROLOGICAL DISPERSIOff FIELD PROGRAMS.

C [)
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FY 81 IJ1FBR PROGRAM

m

ANALY11S $ 7.8 M E-
co

e ISSUE C0!1TAIN-II, BIFLO AtlD SSC-S CODES [Q

e COMPLETE 2-PilASE COMMIX-2 AtlD BODYFIT CODES

e COMPLETE PilASE-2 0F ACCIDENT DELINEATION STUDY

e CONTINUE CODE QUALIFICATION PROGRAMS
.

SAEETY TEST FAC.ILLTY SIE1ES $ 0 . 7 t1

o REACTIVATE NRC PROGRAM

|

.
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$-

N

??
EY 81 If1FBR PROGRAM N

'

SYSTEM INTEGPITY $ 6,0 fi

s CONTAIN OllALIFICATinti

e LARGE CORE MELT RETENTION TESTS

e ACRR CORE DEBRIS C00 LABILITY TESTS-

'

s TESTS ON CELL Lit!ER RESPOIISE TO ACCIDENT 1.0 ADS

..

9
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ADVRICEIL_CDINERIEIE
co

'3c

ACTIVITY EYJD FY 81 COMitil
(PRES,) (RE0.)

.

GCR 0* 3.9 CONTINUE MIN. MAINTENANCE PROGRAM-

"

EXPECT $3.7M TO BE MANDATED ItY CONGRESS -

i

k /f;'/
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SEIMMIILLEEEEILilESE.'.RCILBMilCil g .

co ,

EY 1973 S |..

'

SEMISCALE $ G.2M.

Ill) AllD RF I! TAT TRAliSFER 7.0M I
.

!

ECC llYPASS (SMALL SCALE) 3.7M j ..

!..

M01)EL DEVELOPMEllT 1.5M
.

I-

_1.2tlTEClllllCAL SUPPORT
.

I

.

SERB TOTAL $17.6M

SYSTEMS EllGillEERIllG DECISI0li UlllT = $33.7M
.

i
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-

I PROGRAMS UllDER REVIEW 10 ADDRESS THI-2 LESS0flS LEARi1 Ell N
i.

! co -

DE-EMPilASIZE LARGE LOCA RESEARCll 5.

i

C0flCLUI)E PROGRAMS U!1DERWAY [.

j ADDRESS flew RESEARCil REQUIREMEllTS.

,

i '

p"
REllllilK FY 1980 ElFORI A!1D llEDIRECT |.

.

REQUEST SELECTIVE FY 1980 AllD FY 1981 BUDGET SUPPLEMEhTS '
u.

,

! .

t

t

!

. ,

'

i
.

I.
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N.

?'

1

SEPARATE _EFEECIS_RESEARClLERollCll m

''
BullGELIlVEINIEW

a

EY_19Z11 r( 1980 EY_lD81_ IRE 0) S'
_

(PRES. .>ilDGET) - (IHl ) (RE0'D) Ol/A 80) !
'

3

'
SEMISCALE $ 6.2M 6.7tl $3.5M $10.2M $ 8.]M j.

j IID AllD RF ll.T. 7.0M 6.2M 3.0M 9.llH 8.l Ml.
,

'

ECC llYPASS 1.7M 0.9M - 0.5M 0.5M.

i
-

MODEL DEVEL. 1.5M 1.9M - 0.5M 0.5M.

,

TECll. SilPPORT 1.2M .._L OM - . ._1,lH __l.1M !!.

$17.6M $16.7H $6.5M $22.7M $19.6M -

Il01ES:

1. FY 1981 ESTIMAIES ARE PRELIMillARY AllD UllDER REVIEW -

2. FY 1980 ESTillATES ARE PRE-THI IllSTRIBUTinflS l'ER Tile PRESIDElllS BilDGET

:
! I

I
'

y ;
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SEMISCALE_11VERVlER

'

FY 1979, C0flDilCT Ulli Di ERIMEllIS.

co.

DollllCOMER VOIDING A!!D OSCILLA10RY DEllAVIDR (REF. S-0G-7 EXPERIEEllO y. -,

,

'
MASS DEPLET10ft STUDIED, ADDITIO!!AL TESTS Rlill.

EXCESSIVE IIEAT FROM D0llNCOMER WAI.LS
-

'

CORE IlACKFL0ll AllD ||1611 CORE STEAHlflG RATES !..
.

'
Till SUPPORT EXPERIMEllls.

; GAS Il0DIlLE VEllTIllG.

THI TRAf1SIEf!T SIMULA110fl !,.
,

PROGRAM REDIRECTI0ll RECOMMEllDED.

MOVE SMAi.L llREAK IEST UP (JULY - SEPTEMDER 1979)
-

..

SYSTEM llPGRADE EFFORTS (OTSG, ADDITI0flAL PRift. PUMP-

;
ADD SEC0flDARY LOOPS)

.

9

1

'

:i.
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m
PRELIMIilARY SEMISCAIE IlVDGET ESTIMATES [D

;

FY-1979 - FY-1980 Ico

%-

'
PRE-TMI POST-THI

ACTIVITY 1979 1980 1981 1979 1980 1981 DIFFEREllTIAL

LEVEL OF EFFORT, OPERATIONS 5170 '19'10 5225 5170 5290 5505 4630 !
& SUPPORT .

,

TESTING 3'15 855 775 398 '152 6211 -501 |
'

,

C0flVERS10NS -

:
'

TWO-PIPE CONVERSION 620 2fl0 30 620 135 -0- -135

MOD-2 CONVERS10fl 70 111 5 fl70 70 Il35 3fl0 -130 ,

LLOSED LOOP SECONDARY -0- -0- -0- 100 15fil -0- 416fil
.

B&W CONFIGURATION -0- -0- -0- 100 2035 1565 43700
' '

CE CONFIGURATION -0- -0- -0- -0- 100 600 +700
_ _ _

!

TOTALS 6205 6'150 6500 6'158 9988 863fl 5925 !
!

DIFFERENTIAL BY YEAR +253 43538 4213'l i-

V '.'
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0. , '

O
'

PROPOSED SEMISCALE PROGRAM SCllEDUI.E ''

,

|, FY-l'J7 9 | FY-1980 [ F1-1981 |
'

,

_

,

CD
.-)Series 7

..
_

cq

00THI rs i

cu
Ulli Drain - !

Closed Loop j
l

Small Break Sec Install !

h iTest S-07-6 Repeat A
:

i

Loss-of-Feedwater Tes ts - I
sta

Ull! ECC
y

I.

Closed 1.oop Sec Vert f - ''

-W Op Tran Tests facility
Down i

t

.

fl0TE: lil PREl.llilllARY PLAllfilllG STAGE

6

|-

e

d
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9

Bl.0WDOWILNilLREEL00DJ1EAi_IllMISEER j

- i
PWit IIDilT (110]25)

']f
.

,,

IlWR llD/ECC (1601I1) co.

5
IlWR CCFl. (115877) t.

i
i

FLEClli SEASET (11620II).

!

TECllillCAL SullVEILLAllCE AT If1EL (A6039).

i

!

;

.

'

.,

I

i

i
I
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D

Pl!0JECTEI) COSTS SUMMARY

BLOWD0llfLNilLREEL00lLilEAIJRN1SEEILEROGRNiS. .

f," b..

EY_19711 EY_1980 EYJ981 EY 1982. EYJ983. N
,

PWRIlDilT $ ll.3tl $ li.1M $ 2.9M $ 1.9M $ OM o j
'

c.a
llWR llD/ECC 0.3M - <2,0M> 1.0M 1.2M

llWR CCFL 0.7M 1.IIM 1.9H 1.0M 0.0M

FLECllT SEASET 1.IIM 0.llM 1.5M .l .2M 0.9M

TECll. SURVEL. __0,3fi __R.3fL .J1.3M _Q.3Mr _0.5M
$ 7.0M $ 6.2M $ 6.8M $ 5.6M $ 3.2M

!.

'

110TES:
'

,

l. FY'S 1982 Al11) 1983 ESllMATES lilCLUDE EXTEllDED TESTillG
'

. ,

2. ESTIMATES STit L llNDER REVIEW, IllESE ESTIMATES FOR ROUGil PLANNING PURPOSES

t

I

.

.
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d
D

.q.

:~r)

DullDLE_fl0 d lESI r N

ca

. IS0TilERMAL Afl0 REACTOR IlLOWDOWil SIMULATI0il 3 EA S

. FILH 110lLlflG lil UPFLOW II EA :
,

'

. Flui 110llillG lli DOWl1 FLOW 3 EA

. TRAllSITI0il Il0llillG 2 EA -

- PLUS -
i

. QUASI-STEADY STA1E EXPERIMEllTS !

!
!

.

I
e

e

-

.
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N
N

OlltiL5tILBDilLPROG[mtLOValHBl
en

i FY 1979 i FY 19'80 i FY 1981 FY 1982 I

|QCollCLUDE 110.'lDLE i I '-

110. 1 EXPHI'S F , i i I ;o
I, ii N
i ,

FABillCATE BullDLE 110. 3 JZZZEA '
'

, g i '

,

lilSTALL ButlDLE 110. 3 '"'" ' ' ', , , I
t

SilAKEDOWil FACILITY I M3 I I '
, ,Bul!DLE (10, 3 EXPHIS. V''''''"

I l
I

s
AllALYZE DATA (trisitt u M s

' ,

*i i i 5,
1

FillAL REPORT I , ,, , , 7 7 , ,
I

, g i

ilE00lllED FullDlilG $ll,320K . $ll,115K $2,905K $1,860K
|
'
,

.

$

f

.

c.

i



- .

K
N

.

.

IMLIlESEAllCll
. e,

;<>

N
IWR BLOWDOWil (TLTA),

co
CURREllTLY BD + REFILL Z. .

llPGRADE PROPOSED. ,

BWR CCFL (LYllfi, MASSACllVSETTS),

UPPER PLEllUM PilEll0MENA (SPRAYS). . -

FLOODIllG AT UPPER CORE TIE PLATE. .

'.
.

e

!.,

,

I
!

;

C I
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Q'3
%

IWILIRANSIEllIS UtlDEILE0llSlDERAT10ft

EDILILIA_EXIENSlbil @
N ,

,

FEEDWATER TRAllSIENTS R..

- ~
PRESSURIZlf'G EVEllT.

RELIEF VALVE CYCLING.

RECIRCULATI0ll FLOW CllANGE.

Alls, LOW FLOW, MID-PRESSURE.

RCIC SPRAY lilJECTI0ft i.

FLOW llLOCKALE.

!- PLUS -
.

,

NATURAL CIRCULATION.

'

SINGLE LOOP OPERAT10ll.

!

Sl AlllLilY TESTS >.

.
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:

N

.

BUILCCFL/ REFILL- IlEFLOOD PROGIMtl
co

TESTIllG: 5'

,,

CORE SPRAY DISTRIBUTI0li (309 SEC10R, BWR fi AND BWit-6) r
.

'

SillGLE liEATED BilNDLE TESTS.

CCFL/ REFILL SYSTEM EFFECTS iESTS (30 SECTOR).

360 llPPER PLENilM TLSlS.

.

ANALYSIS:

'
'

11EVELOPE TRAC BWR MODELS.

COMPARE CODES AND EXPERIMENTS.

'

.

I

'
5

-
.
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O.
%i
N'

.

'

ELECllT SEASFl
'

t

i

!'BUNDLE SEPARATE EFFECTS TESTS ty.

161 R00 12 FOOT BUNDLE N :
. .

PARAMETRIC REFLOOD STilDIES WITil AND WITil0llT BLOCKAGES co '
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3. TO STUDY Tile FL0\l llYDR0 DYNAMICS IN Tile CORE, DOWNC0flER

AND UPPER PLENUM DUR 9 REFILL AND REFLOOD FOR A LARGE-

BREAK LOCA BY MEASURING: a
rs
"

ECC PENETRATION AND LOWER PLENUM FILLING DURING REFILL.

(CCTF, SCTF, UPTF)

DOWNCOMER FLOW TRANSIENT INDUCED BY Tile CONDENSATION.

OF STEAM BY ECC WATER DURING REFILL (CCTF, SCTF, UPTF)

U-TUBE FLOW OSCILLATION DURING REFILL (CCIF, SCIF, PKL)

LIQUID llEIGilT AND TEMPERATURE OF WATER ACCUMULATED.

IN UPPER PLENUM DURING COMBINED INJECTION (UPTF, SCTF)

.
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EFFECT OF 3D PROGRAM Oil LICENSING

1. STEAM BINDING EFFECT ON PEAK CLAD TEMPERATURE FOR MARGIN OF

SAFETY PER APPENDIX K ASSUMPTIONS WITil VARIOUS BREAK SIZES OF LOCA c
s
"

2. DOWNCOMER BEllAVIOR AND EFFECTIVENESS OF VARIOUS ECC INJECTION MODES:

COLD LEG.

Il0T LEG.

COLD AND l'1T LEGS COMBINED,

LOWER PLENUM.

UPPER PLENUM, .

DOWNCOMER.

3. STUDY OF SMALL BREAK AND NATURAL CIRCULATIONS

11 . CODE CllECK0UT AND EXTRAPOLATION TO FULL SCALE REACTOR

A. INTEGRAL EFFECT

FULL llEIGilT AND COMPLETE SYSTEM SIMULATION IN CCTF AND PKL.

B. SEPARATE EFFECT

FULL SilE UP AND DC IN i ..,

FULL llEIGilT AND RADIUS IN SCTF.

V 8{



e

3D ASSISTAllCE ON TMI R
2

PKL FACILITY

1. SMALL BREAK TESTS
.

CCTF FACILITY

1. NATURAL CIRCULATION SYSTEM COOLING TESTS

2. CORE COOLING TESTS FOR SMALL BREAK

SCTF FACILITY

1. BLOCKED BUNDLE COOLING TESTS FOR SMALL BREAK

'

.

v eg 7



20/3D RESEARCll Pl.0 GRAM SCIIEDULE

JAERI REFILL-REFLOOD FACILITIES

CALENDAR YEAR

1978 1979 1980
'

1981 1982 1983 1984 rs
C

CYLINDRICALCbikETEST Constructioi Te- t
NTest*

,
, , , , ,

' '

Fah.]Te
FACILITY CCTF 1] ) ' ' a,

ha kertown """ rsCore I Core 2
stTOKAI, JAPAN Test g

0E Designing, Construt tion Test Test Test
. .

n f ' 5@. .edown )
.

'
6

TOKAI, JAPAN Cort 1 Shakedown Ci re 2 Te' ts Core 3 Shakedown
TestsTe.cs (To l>e

,

uu tom u uj

bIU - CCTF 1 "

d CCTF 2: .

Sp. Pc., LLDs, O SCTF 2
TMs, DDs & NDs S

SCTF 4

SCTF 1 T 7'

,

ORNL CCff 2 V y'

.

a SCTF 2 T '

E Film-Impedance i !
""SCTF 3 $

M
r

13 Probes ,

i. U 7, Stereo ler
LASL ACylindr cal Core Pr, and l'ost-Te it Analysir

, _
X P'

i
e

St m Le s & Slab Co e Design Pre and Post-Tt st Analvsis Y
,

(|, 2,
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.

2D/3D_liSliRC PROGRAM COST ESIIMIE

(N0 CONTINGENCY FUNDING INCLUDED) ,
so
"

COST FSTIMATE BY FISCAL YEAR (ESCALATED)
($1000x) ff

N

PROGRAM CONTRACTOR 78 79 80 81

3D TECll S!!PP. & INSTR. EG&G 33!!0 3921 5898 1181fl

ADV. INSTR. ORNL 2303 11775 6299 2]75

TRAC APPL. & INSTR. LASL 3150 158'l 1850 21211

DESIGN SUPPORT AND MISC. MPR/0 TILERS 855 535 1753 2887

OPERATING EXPENSES 76fl8 10815 15800 12,000

STERE 0 LENS (CAP E0.) LASL 50 70 70

ADV. INSTR. (CAP E0.) ORNL 537 315 5116 272

~

TOTAL CAPITAL EQUIP EXP. 587 385 616 272

.

TOTAL PROJECTED 3D EXP. 8235 11200 16l116 12,272

yhv



2D/3D RESEARCil PROGRAM

FY 1980 PROGRAM PLAN O

N
RESEARCll ORGANIZATION: IDAll0 NATIONAL ENGINEERING LABORATORY pf

m

FY 1980 FUNDING: $5898K (OPERATING)

RORKKQEE:

IN SUPPORT OF Tile 2D/3D PROGRAM, INEL WILL

FABRICAlE AND CilECK OUT TURB0 PROBES - PKL 11.

FABRICATE, DELIVER AND CilECK OUT INSTRUMENTS FOR SCTF CORE I
.

INITIATE DESIGN AND PROCUREMENT OF UPTF INSTRUMENTATION.

INITIATE DESIGN AND PROCUREMENT OF CCTF CORE II INSTRUMENTATION.

COMPLETE FABRICATION OF FLOW DISTRIBUTION GRIDS FOR SCTF CORE I.

PROVIDE TECilNICAL AND FIELD SUPPORT, INCLUDING RELATED SOFTWARE
.

APPLICATIONS

.



2D/3D RESEARCil PROGRAM

FY 1981 PROGRAM PLAN

R
NRESEARCil ORGAf1IZATION: IDAll0 f1ATI0f1AL El1GIllEERING LABORATORY

FY 1981 FUNDING: $ll81tlK (OPERATIf16)

WORKSCOPE:

IN SUPPORT OF Tile 2D/3D PROGRAM, INEL WILL

FABRICATE, DELIVER AND CllECK OUT INSTRUMENTS FOR Tile UPPER PLElluM.

TEST FACILITY

REFURBISil INSTRllMENTS I R0h CCTF CORE I AND PROVIDE NEll INSTRUMEllTS,

FOR CCTF CORE II

PROVIDE TECilNICAL AND FIELD SUPPORT.

g)'



%
N

-, j Q | ~b
)

[. . . s Uw
.

Q
L: J-

O-

L:.J
LLJ Lu
% Z
O
U U

-

L
H s
U M
U U.J

:E-
Q u.J
Z C
< U

Cn
>- Li.
C H =
O - C O Q

LLIH D -

< LLJ CL H %
C C C O c::" LLJ
O O O O H >

E Q U La J = ~

< Z < LJ J
C < J LL. Cn C E LLJ
C .J H Lt.J Lu D C
O C J ] O CQ |- - CC
CC < J Cn O < H CO

CC 3 Cn HC E Z -

< O "3|" C C N Z Z
- w LLJ= CC O E-

U C H .J L: LL < C E
C O <- e n Z O LLI Lu O D 'N
< C: M LD W C Cn H F- - C. C )LLJ C.- Z Z O LLJ Z Cn c:"" C F--

- UJ CQ O Z D CnCn Lu
Z C1 cn =La ] O O F- E s O -

Z CC Q < C E C H LJ --

C - < C < H QCD -

Q H C L:J C C U c4 cn J J Ld
F--- Z < Lu =M CL O O l- -

N >- M O LJ O M C Cn O H-

Q U < v v CC Lu CC Lu CC LL-

N O CL H < H >-- O CC
M M LL. <:" N Q O
CD (D C3 :D Z D C3 Z L:
CD .~ m C L: ] O O Z <*-

Z N LA N < F -- - Lu < Cn
O O C c ". H ! E
- M W W J < C C < =-

H J H CC Z LU U F-
< LL! < CQ > - -- -

= i- Z - O Z CN -- -

J LJ K = OO H Cn --

Z L. Z < C3 L U C
~ LL - C U O E LaJ -- !<

- F -- cC'O C3 O Z E
C Z s < LLJ

H C r- CL C LLJ CO D -

LL LLJ C uJ Z LLJ O O Q Q
J= C O '>- C a J J -

U C O C - - C L.) LJ > Lu
C CO U CL ! cn E > > O >
< CD Cn C LLJ LJ O Ld L1J CC LJ
L;J H M ca Q C U Q Q CL C'3
LO C:
'AJ >- O Z
% L 3 - = = = = = . .

.



.' 2D/3D RESEARCll PROGRAM [
,

'

_FY 1981 PROGRAM PLAf1
-

RESEARCil ORGANIZATION: 0AK RIDGE [1ATIONAL LABORATORY

FY 1981 FutiDING: $2175K (OPERATING)

$ 272K (EQUIPMENT)

WORKSCOPE:
.

IN SUPPORT OF Tile 2D/3D PROGRAM, ORNL WILL

DELIVER, INSTALL AND TEST PROBES FOR CCTF CORE II,

INITIATE DESIGN AND FABRICATION OF PROBES FOR SCTF CORE 7!..

PERFORM TESTS AS flEEDED IN INSTRUMEllT DEVELOPMEllT LOOP,

FABRICATE, DELIVER AND CllECK OUT IllSTRUMENTS FOR llPTF
.

PROVIDE TECilNICAL AND FIELD SUPPORT.

DEVELOP ALG0RITilMS FOR Tile INSTRUMENTS DELIVERED,

V g'/
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2D/3D RESEARCil PROGRAM

FY 1980 PROGRAM PLAtl

%
"

RESEARCil ORGAllIZATI0ll: LOS ALAMOS SCIENTIFIC LABORATORY co
NFY 1980 FullDING: $1850K (OPERATING)

$ 70K (EQUIPMENT)

WORKSCOPE:

IN SUPPORT OF Tile 2D/3D PROGRAM, LASL WILL

PERFORM FULL-SCALE PWR SYSTEM CALCULATIONS.

PERFORM UPTF CALCULATIONS.

'

CONTINUE CALCULAT10tlS FOR ALL CCTF TESTS AtID SOME SCTF DESIGN SillDIES.

SUPPLY LENS SYSTEMS.

ye



2D/3D RESEARCil PROGRAM u,
.~

~ ''#
FY 1981 PROGRAM PLAll

??
ca

RESEARCil ORGANIZATI0ti: LOS ALAMOS SCIEllTIFIC LABORATORY

FY 1981 FUNDING: $2124K.(0PERATING)

WORKSCOPE:

IN SUPPORT OF Tile 2D/3D PROGRAM, LASL WILL

PERFORM DESIGN AND EXPERIMENTAL CALCULATI0lls FOR CCIF CORE II,

PERFORM EXPERIMENTAL CALCULATIONS FOR SCTF.

PERFORM DESIGN CALCULATIONS FOR UPTF.

SUPPLY LENS SYSTEM.

.
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0 tiler TRAf1SIEllT TESTS IN 2D/3D-

C:
C0tlDUCTING OTilER TRANSIENT TESTS IN Tile 2D/3D PROGRAM WILL PROVIDE INFORMAT10ll N

CONCERNING t$
m

INTERNAL CORE FLOW DISTRIBUTION AND BEllAVIOR ("3-D EFFECTS"), INCLUDING
.

CORE UNC0VERY IN SMALL BREAKS

MORE REALISTIC SURFACE / VOLUME RATIO (" STORED llEAT EFFECT").

MORE REALISTIC TIME SCALES.

GE0 METRIC EFFECTS (SIZE, ilEIGilT).

PARAMETRIC EFFECTS (E.G., PRESSURE)'
.

TWO-PIIASE NATURAL CIRCULATION.

FLOW BLOCKAGE IN DAMAGED CORE,

WilICll WILL llELP IN Tile DEVELOPMENT AND ASSESSMENT OF SAFETY ANALYSIS COMPUTER CODES.
.

,
I t I
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lECllNICAL SUPPORT co

c3

NUCLEAR SAFETY lilFORMATIDil CIWil.

NATIONAL ENERGY SOFTliARE Cell 1ER.

FACilL1Y lilSTITllTE,

CRITICAL REVIElfS,

.

*

CollSULTANTS/ SUPPORT SERVICES.
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fluCLEAR SAFETY ll1 FORMATION CEHlER

0AK RIDGE flATI0flAL LAll0RATORY

COLLECT, EVALUATE, DISSEMINATE REl.EVANT SAFETY lilFORMATI0li
.

COLLECT, MAllAGE, ASSESS FOREIGN SAFETY DOCUMENTS
.

,

PREPARE IllllLIOGRAPillC I!!DEX LISTl!!GS.

MAllAGE U.S./ FOREIGN REPORT EY.CilANGE.

.

PdllLISil flVCLEAR SAFE 1Y J00RilAL.
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ACillEVEMENTS TO DATE bl

- COMPLETED POWER RANGE IESTING

.

- ISSUED RIL on Non-f!UCLEAR IEST SERIES

- PERFORMED FIRST IWO f!UCLEAR LOCE'S

- PERFORMED ISOTilERMAL SMALL !3REAK LOCE

- REPLACED CENTRAL FUEL ASSEMBLY

i
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LOFT MUCLCA9 PROGRAM

'

comincoim
CURRENT

.

LARGE BREAK 8 KW/FT L2 ? L2 ? LARGE BREAK 8 KW/FT
,

{2-3L2-3
y

LARGE 3REAK * s~

LARGE 3REAK; SMALL 3REAK 0 KW/FT
* py b ,

b
SMALL BREAy,HP S<3REAK FLOW

LARGE BREAK LOSS-OFFSITE L2-5_ cU
-' -

SMALL BREAK kP S>3REAK FLOW
NFS=3REA<FCW'54

_$-1* SMALL 3REAKFOLLOWING3-(-LARGE BREAK 15 KW/FT L2-4
NAT. CIRC. . i

?-5 LARGE BREAK LOSS-OFFSITE
RGE BREAK l2-6 i-

PRESSURIZED FUEL) 3?#NAT. CIRC. * I-

SMALL BREAK L3-1 .z-E LARGE 3REAK 16 KW/FT
?- LARGE 3REAK PRES. FUEL !

3-@MOFF-NORMAL TR ANSIENT
3LTERNATE ECCS

L4-1 8

(LCWER PLENUM) $ _k U8
~ "

+
2 4 SMALL 3REAKLG. HOT LEG SPEAK LS-1 / +
3-5 - ,

LG. BREAK + L7-1 . _I O u-l ALTERNATE ECCS
!

S.G. TUSE RUPTURE / 83 'h MNAT. CIRC.
L3-2 _5' LARGE HOT LEG 3REAK

,

.5-$4'0FF-NORMAL TRANSIENT iSMALL BREAK

A' TERNATE ECCS LU-5 +L3-6 SMALL BREAK

($ & W VENT VALVE) r[

ALTERNATE ECCS L4-3 LZ-1LGBREAK+S,.,G.TUBERUPTURE"

{ (HOT AND COLD LEG) L' ' "

FY b" L7ECCS LU-2
-

ALTERNATI(HOT LEG J L4- TERNATE ECCS
_LG. BREAK + 3.G. TU3E L7-2 'us es

RUPTURE _4 7 LG. HOT LEG BREAK
'LTERNATE ECCS L4-4 5 33 "

DOWNCOMER) cy b
SMALL 3REAK Q.,

'
-

'LG. HOT LEG .3 REAK l.0-2 FY 5

--

* ALL TESTS INITIATED AT 12 KW/FT UNLESS OTHERWISE NOTED,

e OFF-NORMAL TRANSIENTS, SERIES L6, WAS PLANNED FOR INSERTION INTO

CURRENT PROGRNi,

+ ADDED SMALL 3REAK TESTS.

.

e
b



C
M's

.

e
c:
N

.

CO

EXPFCTED ACl!!EVEMEt!TS FY 1980 R;

- PERFORM THREE SMALL BREAK LOCE'S

- PERFORM LARGE BREAK LOCE

- BEGIN IIATURAL CIRCULATION TESTING

- ISSUE Ril'S ON L2-2, L2-3, AND SMALL BREAKS

i
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EXPECTED ACillEVEMEf1TS FY 1981

CO
I%
C3

- COnei.ETE POWER ASCEllSION SERIES OF LOCE'S

- CorlTINuE NATURAL CIRCULAT10tl IESTING
!

I
- BEGIN OFF-NORMAL TRANSIENT IESTING

- oUE hil'S ON LARGE BREAK LOCE'S, /

| |
.

I
or,

<
.,



- LOFT BUDGET SWT%RY

FY-80 FY-81

EXPERIfEiTAL PROGPAM 3 930 4,030

FUEL 6,120 6,280

EXPERITElTAL INSTRUMENTATION 7.720 7,93

PLANT SUPPORT 7,860 8,070
!

~

CORE & SAFETY SUPPORT 3,720 3,810
~..

C0iTNSUPPORTw 5,850 6,010

~~

FACILITY OPEPATICNS ~ 7,700 7,900

TOTAL 42,900 c4,CCG

270 203
?
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FY-80 IN-81 ,y

SPt K T 2 1 u d 7800 8070

co

- PROVIDE SUPPORT FOR IMIfffDW1CE, UPGRADE, AND FDDIFICATICU OF FACILIlY

! I
- PROVIDE PERSQlNEL NO EQUIPfUlf FOR FUELf GIANGE OlfT

.

- PL#ff REQUALIFICATION FOLLOWING EXPERIf1NIS

!
'

|

v
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FY-80 EY:81 Q
I N

CORE & SAFETY SUPPORT D720 3810
f co

l' ! %
,

- CORE PilYSICS CALCULATIONS FOR CORE Ci M GE OUT

,

- N1ALYTICAL PINSICS TRACKING OF OPERATING PLNff lilSTPP
'

|

- STATISTICAL 111ERIMI-lNDRAULIC SAFETY ANALYSIS

- ZERO IDER N4D IDER RN1GE TESTING FOLLOWING CORE OMGE OUT

- PERFORM SAFETY NIALYSIS FOR EXPERIFUlTS

(J
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6Ml!!UAL10ELOPBAIJ!'GaljPELJA0E_U1RC1,_$10

ca

FY PESlEllI'S liEHJESPB!lSIEJLillES REl.AllYEl!!D(ifiL

10.01
1978 40.0

1979 39.1 PURC!!ASE DOE'S SPECIAL SPARES I.MVEf| TORY 1.9 37.?

Ibi ~

ATOUTSUPPL 0f).. SEITAL
F ?F F .: 'l . 2.0

)"PIhACbf!IIGSY!.I _10_
TU ff,L 5.8 37.1

HARNA7E (| AGES TQ ACCj(E8pTPgqg1980 44.9
l }

fl. E 1.0
WITH SUPPLEMENTAL

PLANTS _l, 0_

TOTAL 2.0 39.1

i
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TABLE OF ACCOMPLISHMENTS PLANNED FOR EACH BUDGET LEVEL
FY 1981 Budget Level

$14.3M $48.3M $a9.3M

Min & Cur Rec. Sucol.
Planned Accomolishments

s ,

L2-2 large break 8 Lv/ft FY 79L2-3 Large break *
v'L3-0 small break 0 Kw/ft

~~]I-'
~ L 3- 1 small break
L 3- 2 small break FY 80L3-3 small break with recovery
L6-1 natu-al circ following L3-3

l'

L2-5 large break A 4 L
L6-2 off-normal transient
L2-4 1arge break 16 Kw/ft |

FY 81L2-6 large break w/ pressurized fuel t FY 81 py 31
LS-3 off normal transient l'

( LS-4 off normal transient
4,

FY 82 n u
L3-4 small break -

L3-5 small break
17 FY R2

L4-1 alternate ECCS aL6-5 natural circulation u
FY 83

L5-1 large hot leg break !
L6-6 off normal transient l'

L3- 6 small breax FY 83 .

L7-1 large break 3 steam generator
tube rupture

L7-2 large break & steam generator y,

J_
tube rupture

L7-3 1arge break & steam generator
tube rupture

L4-2 alternate ECCS
L4-3 alternate ECCS
L5-2 large het leg break
L5-3 1arge het leg break

End of CompTete Program.

* All tests inititted at 12 Kw/ft unless otherwise noted.

273 298
.

w|
.
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6FY 1981 LOFT OPERATING BUDGET,$10
o'

MINIMUM AND CURRErd UDLEESE011S IB ILITIES RELATIVE BUDGEI
co

. r~

114.3 OMPLETE CilA! IGE 0VER TO BUDGET csJ

UTHORITY ACCQUNTING 3.0
.EW FACILITY UPERATIOf1S

Il0T Sil0P & HOT CELLS
2-PHASE CALIBRAT10t1 2.3

TOTAL 5.3 39.0
.

REQUE.S_IED (COMPARED WITH CURRENT LEVEL)

118.3 INCREASEbXPERIMEllTTURNAROUND 2.0TIME BY 2a%
INITIATE INSTRUMENT APPLICATION

TO COMMERCIAL PLANTS 1.0
IfilTIATE OPERATI0tlAL FAULT

DIAGNOSTICS __J.0

TOTAL ll .0 39.0

Suff_LEMENIAL (COMPARED WITil CURRENT LEVEL)

fi9. 3 ADD 2 TMI-2 RELATED EXPERIMEt|TS 3.0
'

C0t1TINUE INSTRUMENT APPLICATION
TO COMMEti"l AL PLANTS AND OPER-
AT10N31 (AULT DIAGt10STICS BEGUti
WITil FY BC SUPPLEMEt1TAL 2.0_

TOTAL 5.0 ,07^
,

v
.
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TMI-RELATED TESTS IN FLECilT SEASET co
N

e FORCED AllD flATURAL C0flVECT10N TO STEAM

.

8 FORCED CONVECTI0f1 TESTS WERE PERFORMED IN MAY, 1979 IN 161-ROD Bul?DLE

o RE = 2,100 To 18,000

o PRELIMINARY At!ALYSIS Sil0WS BETTER C00LitlG THAN PREDICTED

e llIGH TEMPERATliRE CAPABILITY IMPORTAtlT: STEAM FLOW CilAliGES FROM TURBULEllT TO

LAMINAR DUE TO AXIAL TEMPERATURE INCREASE
_

O TESTS ARE PLANNED IN 21-ROD BUNDLE 10 STUDY BLOCKAG,E LFFECTS

.

9

(r 3

(_
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TECllNICAL SUPPORT

hRESEARCH SUPPORT BRAllCil

FUNDING ($000) co

PROGRAM
'

FY 79 FY 80 FY 81 N

(ACTUAL) (PRES.) (RED.)

NUCLEAR SAFETY INFORMATION CENTER 625 500 3272

NATIONAL ENERGY SOFTWARE CENTER 75 75 180

FACULTY INSTITUTE 0 0 53

CRITICAL REVIEWS 0 0 11 2

(FUtlDED EARLIER)

CONSULTANTS / SUPPORT SERVICES 0 0 11 3

('FUf4DED EARLIER)

TOTAL (OPERATING) 700 575 1590

.
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CUMNtN/ L T A M(L /! bit J r3 |tn3 c uutJ

ALSO AM4/LABLE BY END Ol~CY 1979 .

L4RCE A ENret SMALL BREAK STEAM 0THER
''" A 7~W$ rann.sienr.sBRE4K LpcA L 0CA ggesu

PWR BII&' PWR 8WR PWR , PWR B WR PlyR BWR

WMP WRAP /WW/ ypY RELAP-38 ERYEM WRAP /

of __PWR gw PWR g
_

Relots
nea t

+ rBE , rRT /?s1RAN RB TRAN
RELAP.q RELAr-1 Retnt- 9 , g,,,y

M9b 7 Mrb 7 Mrs _ g, ,

~MA C~ TRM- TRAC- TRA C-
w

PfA PJA PJA MA~

05 RAHoNA RAM /N4 MAMs4'A

B O# TRA C- TRAC- k ~5 ~N
TRAt-

-PP/ -PFI -PF/ phy~
'
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PRIMARY MEANS OF CODE ASSESSMENT:

COMPARISONS OF CCDE RESULTS WITH TEST DATA, TAKEN IN

(a) Integral test facilities-

(b) Separate Effects tests

(c) Basic Tests

all at different scales and test conditions.

In test types (a) thru (c) looking at different aspects of the code:

(a) Integral tests compai-isons will show ability of the code to dynami' ally

couple various system components and account for interc. mons and propagation

of kinematic waves, as such affect the flow and void distribution within the .

reactor core.

(b) Separate Effects tests comparisons will show the code ability to correctly

simulate actual flow and heat transfer phenomena, in selected, individual

system cenponents, to account for variations is geometry and size, during

different stages of transients. Examples : Steam generator, PWR down-

comer, LWR upper plenum. BWR jet pump, LWR core, etc.

(c) Basic Experiments yield data for evaluating themo-hydraulic models for

local phenomena, and for evaluating the code's numerics.

QUALITATIVE (subjectivel ASSESSMENT

Sased on observation of specified code results in time and space domains, to

ascertain whether such results are physically reasonable. Test data are also

crcss plotted, wnerever available. This will be the predominant mode of code

assessment for the basic exoeriments and for the separate effects tests. In

the case of integral tests, the qualitative assessment will be suoplemented by

the quantative assessment described belo.e.
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The following viewgraphs illustrate selection of code results to bc

plotted for qualitative assessment pertaining to integral tests (LOFT is shown

as an example), to separate effects test (Steam generator test in FLECHT-SEASET,

as example), and to basic tests (MARVIKEN-III Critical Flow test, as example).
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I

OUANTITATIVE ASSESSMENT

Based on obtaining " scatter plots" of certain key " indicators". Such scatter

plots (of calculated vs. measured) give infomation that reflects the co e's

ability to describe a single parameter in a nomalized manner thereby accounting

for differences in test ceometry scale, break size, etc. It is possible to

from that information, and extrapolate to full scale, the " code error".extract,

The latter goes beyond the uncertainties in coefficients and other code

i npu ts .

Examples of key indicators pertaining to integral LOC.i tests are shown in

the next viewgraph.

Indicators for very small break LOCA tests, natural circulation, non-LOCA

transients, and.for BWR LOCA, iave not yet been worked out.
{

,
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Uqt. E 1,

SUIP.ARY Of h,il uR At. CIRCl|LATION RUNS

- - - - --

1. A & B stes.uing - 90% operating level in secondary

{
?. A L B isalated

3. A steaming, 8 isolated
.

a. 90% oparat tog level in secondary
b. !O% operating level in secondary
c. 90% nuerating level - 3 HW
d. 90% operating level with vent valves operational

o - 0.0 to open
e. 90% operating level - vent valve stuck open
f. 90% operating level - factor of 35 fr.creasr in core

resistance
g. 40% operating level in secondary
h. 90% aperating level, p - 500 psia, circulation established,

E.3 Hu, B loop valved off, transient initiated from zero
initial flow

1. 90% oparating level, 95% area blockage
J. 90% operating level, c9% area blockage

4. A solid, B isolated - 6 volune S.G., counterflow e .C# #7d
( a. ?O qun secondary flow

b. 5000 nom secondary flow
c. 40% core area blockage, 5000 gpm seconoary flow
d. parallel flow, 5000 gpm secondary flow

5000 gom secondary flow, 98% blockagee.

f. 5000 9pm secondary flow, 92% blockage

5. A solid. B isolated - 17 volume .

a. no core area bleckage, 5000 gpm secondary flow '

b. r, core area blockage, 500 gom secondary flow

6. A & B solid - counterflow

40i core area blockage, 5000 gpo secondary flv.a.
b. no area reductiers

-__ __ _ . _ _
_ __

n >Ja
s
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THREE MILE tSLAND (UNIT 2 )- VESSEL DETAILS

JlI

__

i
-

_

LOOP " B " 3 1 2 4 LOOP "A"

u l5
Ji -

k

UPPER HEAD11.37 7,

|@. <,-

UPPER PLENUMi i y

{ 9.62 - ~ - - ~

|

COLD ( .s HOT LEG
-

LEG
6. ll -- - - - -- ---

DOWNCOMER
. f-',

5.07 y CORMe>

- _ _ . .

/
. '

-@- - - -3.51 -- -

@i '

Z(m) 2.46
f --LO re.R PLENUM

-- -- -- --

iD /
\

| -! 2 RADIAL RINGS0.0 <

2 THETA SEGMENTSr RL-

- R2 6 AXIAL LEVELS
r R (m)

R i = 1. 9 2m 24 TOTA VESSEL

R 2 = 2.17 m CELLS
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.' THREE MILE ISLAND- UNIT 2
PRESSURIZER MODEL

i

.

BREAK
FA = 0.918 24

PRESSURIZER h
RELIFF VALVE ---.

L = 0.0762m; F A= 0.00u? 07m
2L = 0.OO95m FA = 0.OOO707m

L= 0.OO95m; F A =0.OOO707m2
____

_ _ _ .

L = 0.O!9 m; FA= 0.OOO707m2- _ -.

L= 0.038 ti FA= 0.000707m2- _ _ .

L=0.OTo2 m; FA = 0.OO707m?FULLY- |MPLICIT __

ICELL L =3.075mg
F A =3.515 m 2

{
-

@
s

- V

SEMI-IMPLICIT 7 f-
'

' -3 CELLS L= 3.075 m EACH
FA=3.515m2J

'

- if // /

N

-I CELL L = 3.788 m
FA =0.04'7Im2

/
== _: -g
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