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PUBLIC NOTICE BY THE
UNITED STATES NUCLEAR REGULATORY COMMISSION'S

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

WEDNESDAY, 20 JUNE 19/9

The contents of this stenog:hphic transcript of the
proceedings_of the United States Nuclear Regulatory
Commissicn's Advisory Committee on Reacter Safeguards (ACRS),
as reported herein, is an uncorrected record cf the die>ussions
recorded at the meeting held cn the above date.

No member of the ACRS Staff and no participant at thi
meeging accepts any responsibility'for errors or inaccuracies

of staterent or data contained in this transcripe.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

SUBCOMMITTEE MEETING
on
EMERGENCY CORE COOLING SYSTEMS
Room 1046
1717 H Street, N. W,
Washington, D. C.
Wednesday, 20 June 1979
The ACRS Subcommittee on Emergency Core éooling Systems
met, pursuant to adjourrment, at 8:30 a.m., Dr. Milton §.
Plesset, chairman of the subcommittee, presiding.
PPESENT:
DR. MILTON S. PLESSET, Chairman of the Subcommittee

MR. JESSE EBERSOLE, Member
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DR. PLESSET: Let’s begin. We have . rather full

day, but of necessity it is going to te a sh.rt day, because
some of us have to leave by 33130, That is th: good news.

Now the bad newst We are going to be succinct
poth in our questions and our comments. | have asked the
Staff to be likewise. e

Before we begin I thought I would say a2 few words
to you. What we are concerned about today is the fact that
the ACRS must make a report to the Comrissioners in July
regarding the research budgeti and this, I am sure, wili alsoc
go to the Congress, even though we prepare another report due
in December.

We have alreagy prepared two reports, Let me tell
You what kind of reaction they have gotten. In the
preparaticen of the bill in the House Commi ttee, which has
oversignt on the finances of the NRC, they made some comments
in the bill.

There are some specific criticisms of the ACRS in
the bill. Thet [s unusual. Let me read it to you. They
want tc propose three changes to increase the utility of the
ACRS report as followss

(ne, they are asking ACES to prepare its report in
accordance with a schedule that permits {t to be used by the
Commission in preparation of the fiscal year 198!

authorization request. That we are doing, hopefully. The
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Commissioners would consider the budget in July.

Two, prepare a clear statement of research
priorities, including specification of projects the ACRS
believes should be added to or dropped from the Commission’s
research program. 1That is a very specific request.

Three, include cdiscussion of the specific manner
in which the Commission’s reactor safety research projects
ares expected to affect the Commission’s reactor regulations.
That is & little less clear.

You can see what some of our problems are. It may
very well be that the ACRS reports of the past two years
have been more concerned with form than substance.

Now we have to try to reverse that and pay more
attention to the substance and less attention to the form.

I mention these things to you because we look to
you for help in considering the budget and the items, and
dirastion of the safety resear-ch program.

I think that Mr. Murley of the Staff will certainly
help us get as much of this in this short day as possible.

Do any of our consultants want to make comments on
our task? [ don’t know if we can do it all ctoday, but we
will try.

We will have to transmit to the full committee our
viaws regarding the budget, 2as well as the research program,

wnich is the more important thing for us to be concernad
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. kds | with, rather than just the dollars.
! So you will wait until after the presentations to
Er make comments. Hopefully we can complete all the
presentations before 3300 o’clock. I think that is when we

will have to adjourns 3t30 {s as late as we can stay, andg

o Uoa W N

we neec some time for discussion.

-J

I would like if we could finish by 2330 or

S 2343,

v PROF. THEOFANOUS: [n view of the time limitation,
10 could I suggest we let the speakers speak without

1 interruptions so we get the train of thought, and then maybe
12 after & particular segment, ask questions, instead of

13 breaking in all the time?

14 DR. PLESSET: That 1s a good idea. It will
( 15 certainly help.
‘ 16 [ also asked Tom Murley to na = s people be
17 succinct and not go into any particular amount of background
18 material. We are pretty familiar with the facilities anc

15 fairly familiar with the programs that are involved with

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

21 Any other comment?

22 I Shirk thet is a good suggestion. [ hope the

23 Staff will make note of that., We will try to cooperate for

o
15

a change and let them speak without too mucr harassment and

e

interruption.
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[ guess we can proceecd, Tom. Do you want to
comment?

MR. MURLEYs VYes. Okay, thi. will be the first
time we have really gone into detail on budgetary material
with the Cormjittee.

I had intended in my introductory talk to tell you
what the material is all avout and lead you through it. I
will do that,

Also Dr. Plesset has asked that [ take a little
time to explain what is in the fiscal 1980 supplementary
request that we will be requesting of the Commission,
probably within 2 month.

First I think [ need to go over some introductory
remarks. We a reexar ning our program in light of the
Three Mile Island accident.

We have alreaagy made some changes in the program.
The semiscale tests have be2n run on TMI type
simulations.

The LOFT program has been changecd. We have
conductes hydrogen experiments and will be conducting more.

And there was a2 change in emphasis in our Cone D
program. We are tarting to accelerate transient codes.

You recall last year we had the research staff
with the support primarily of the [dahe National Engineering

Laboratory staff. [ conducted a survey of reactor safety
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; kas ° 1 research needs.

| 2 (Slide.)

| C 3 I will just quickly reiterate what the<e were,

| - There was widespread agreement that licensing evaluation

un

models be conservative with regard to large LOCA.

6 The current p-ograms were addressing the small

7 sczle model research needs, but further large scale tests

8 were neded for both PWRs and BWRs.

B We have started the large 3D procram, and it is now

10 geing @t high speed. Gary =~ .nett will talk about that

1 later.
12 We nave since started BWR countercurrent flow
13 limiting research programs 2t ._ynn, » ssachusetts, That is
14 also large scale in conjunction with EPRI and GE: and I

( 15 believe Al Serkiz intended to cover some of that.
16 Also there was widespread agreement in the
17 comnunity and ACRS that more emphasis should te placed on
18 nen=LOCA research. We started to do that, as a matter of
8- fact.
20 (Slide.)
2! Ne went to the Commission. This tudget chart is
22 taken from last year’s Commission presentation., We showed
23 that the LCOA-ECCS program would start down after fiscal
a4 1980 anc continue down.
25 Indeed, th~ whole light water reactor program would
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start cown in fiscal 1980. That has been our plan up until

the TMI accident,

! think we have learned that there are quite a
few areas we haven’t been addressing adequately, ani we
intend to do that.

As @ result, we foresee the following impa.t on our
programs in fact, it will not peak in fiscal 1980, but
will peak in 198! and take a large jump, and start down at
roughly about the same rate.

I have shown three budgets here., The dark lines
are the old lines from last year. For information, the
1978 and 1979 figures include part of DOE’s funding for
LOFT. You recall they had tu pay to finish the construction
of it. It was all part of safety research in a way, so [
am including this to show the trends.

HWe are going in with & supplement to our 1980
budget. If we get that, then the budget increase will
start off in 1980 at a much higher rate than what we have
previously asked for, and still will peak in 1981 and come
down,

[f we don’t get a budget supplement in 1980, then
it will take @ much sharper rise in 1581,

[ should explain that this budgetary supplement will
get us into areas where we will start looking at accidents

that go beyond design besis accidents. Particularly, we will

277 328
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be loocking at what we call cegraded plant conditions.

By and large we have assumed that we have taken
the Appendix K assumptions that may be loss of offsite power,
but the ECC systems work.

When you get into transients and small LOCAs, where
the time scales can axtend out into hours, there is a l.t
of opportunity for operator intervention. That can sometimes
negate tie emergency cooling system.

Likewise we will be looking at multiple fajlures
of squipment. We intend to be doing more exploratory
research.

we will Le lioking at real plants., We will be
locoking at trying to apply the lessons of WA3H=-1400 to real
plants, and how they would stack up against the various
accident scenarics in WASH-1400,

We are looking into possibly some simple methods
for making quick calculations. We don’t have firm ideas on
that yet., [ throw {t out as an indication that we are
thinking along these lines.

[ have asked to se if we can get eve,, a small
computer in ressarch so we could experiment with some small
programs ourselves to see if it makes sense to do gquick
calculations. [ think we can, of the kind Carl Michelson
dces, for example.

So those are the general ai22s we will be moving

211/
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will require some addition hardware that we hadn’/t planned

on until another year or twoi but now we intend to
accelerate it.

Don McPherson will talk about this later.

We have separzte effects, and thermal hydrau'ic
tests., Also, Al Serkiz will talk about how they will be
modified.

We intend to do scme studies of cooling several

damages cores, like what may exist in TMI today, for example,

or pessibly looking at sther types of core damage and see
that, in fact, we can cool those.

We intend to .coK at the release and transport of
fission produced from cauw~"ged fuel that may get much hotter
than 2200 degrees, up to 3000 or 4000 degrees Fahrenheit.

. A major item is to establish a data bank for each
operating reactor that will allow us toc do calculations
immediately., Once we learn there is an accident or an
event at some plant, we intend to have codes available and a
data bank, including an operating deck for each reactor.
Procably this will be done at National Labs.

(Slide.)

The secong arez cf extreme importance is enhanced
operator capacility. This is the second i{tem. Logically
it should be first. We have to develop the instrumentaticn

neads that should be brought inte the control room so the
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operatcers know the status of the plant,

The most ouvious is ligquic level in the reactor
vessel. We think we have experience along those lines that
¢an help commercial plants.

There is a lot more, too. We should
syscematically go through each plant or each type of
plant anc¢ find out what kind of instrumentation i{s neeged to
measure the parameters that have to go into the control roo~

We then will lock at control room displays, and
in particular what kind of diegnustic systems che operator
should have ava’ able to him.

I don’t welieve we mentioned it last time, but
there is an excellent prototype system that is existing on
the Haloen reactor. Halden is a small test reactor in
Norway where they have a cdiagnostic system. It is in a
small room next to the control rcom. It has three CRT
displays.

It is not really the palnt operator -— it is
one of the ogerations staff -« can sit at the displays.

It interrogates the plant computer. [t doesn’/t control the
plant. It draws daies out of the plant computer and analyzes
it.

For example, the thermocouple readings at TMI]
could have been displayed ceontinuously and systemazically

on tne CRT displays in this room [ mentioned.



308,01.11
kds

ro

na
[

272
e are looking very seriously at i{nstalling such

a syste: on LOFT so that we can get experience ourselves.,
LOFT is an operating reactor., It is, I think, uniquely
geared to this kind of a system, S0 we can get some
operating experience.

The Germans are so [mpressed with t/ls system at
Halden that they are moving toward installing it on the
Groven-Rhinefeld reactor in Bavaria. It is a PWR built by
KWU, and Prof. Berkhauffer in GCermany is very impressed wich
this system. [ think they are moving toward possibly
installing it on most of their plants in Cermany, though that
is 2 bit premature to say that now.

The third item is a task to identify the data
transmission requirements and review the accident response
procedures of the NRC itself-. We should have more
information avajilacle tn us in the incident response center.

We are looking at, do we need ocut own computer,
what kind of display steps, and so forth.

MR. EBERSOLEt ESF means engineered safety features.
If you go t0 any SAR you will find ESFs are limited to
definition of machinery and equipment that mitigates LOCAs.
It doesn’t incluce the critical auxiliary feedw2:ier pump.

Therefore, it is obligatory to center the sccpe of
what i3 callec ESF until all elements of the plant that cope

with the after heat removal problem after trip withcut the
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condensor. That is 2 point of beginning.

MR. MURLEYt This is shorthand. We agree with
that.

(Slide.)

Plant response under accident conditions. You
recall in TMI we had quite a lack of understanding of what
condition the reacter was ins but also ther¢ was a gquestion
of was there a hydrogen bubble, how big? Was there cxygen,
how much? And a lot depended of not knowing the extent of
boiling, if there was anys we didn’t know the coolant
chemistry, and so forth.

We intend to uncertake some tests to examine
what the ccolant chemistry could be under fuel failure
cunditions, and better ways of sampli.,7" that at high
pressure. :

We expect to look at hydrogen behavior, how it is
generated, its transport through the . ‘stem. And clearly we
will have to lock at probably each reactor, because removing
hydrogen from the =— the pressurizer surge line on a B&W
plant is gifferent from Westinghouse plants, so the behavior
of hydrogen gas would be different getting out if the
pressurizer relief valve went, We have to look at each of
those.

we will do effects of hycdrogean explosions. We

won’t co explosion ressarch ourselves, but we should cataiog

L Wha: b/ -
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the information availacle. There {: a wide range of
information available. It was not readily accessible to the
HRC on shert notice,

e will have to look at the response of plant
equipment ind structures to accident conditions., Here we
mean things like the hydrogen pressure spike., What could
that do to esquipment in containment? What could it co to
the containment itself What does the containment spray
system == sodium hydroxide == do to equipment .n containment?
What does prolongec exposure to radiation de to cabling and
equipment? 3o forth.

A 1ot of tais equipment was not designed to
withstand the water and radiatizn levels at TMI. In fact,
some of it dian’t,

We irtend to lock at =— this means maintaining

containment integrity under fuel melt conditions.

277 335
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| ow ] Ae should go beyond the TM]l accident itself and

* P take a look at {f we were to get large ~asses of molten

F 3 fuel, what could Le done to mitijate the conseguences.

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

i 5 augment that.

§ 5] Finally, we nced to do benchmark testing of

é 7 Struc-ural anc oipi g system analys!s codes. We spent

* 3 a lot of time and thought put into wiiat we calil verifying

f 9 codes. That was always our large LOCA codes.

f 10 We have done nothing with regard to our s.ructural

| 1l piping system analysis codes. [t has shown up in s2ismic
12 plant shutdown. #e have to start doing that in & systematic
13 way for these codes as well.

w 14 . (Slide.)

15 Finally, | bsiieve there should be a comprehensive
18 postmortem examination and plant recoverv. This should not
17 oe primarily the governrint’s responsivility. We have had

13 discussions with EPRI, DUE, and with the utilities and there

19 will be another meeting next week at ZPRI.
L 29 Ay understanding is that thev intend to take the
% 21 lead on tha postmcrtem »f the THl nlant. Nevertheless,
22 we Delieve we should be an integral partner to that
23 activity and, iy fact, will have to doc some of the exam.nations
24 ourselves, we believe,
25 Ae extect to take some damajed fuel whes it comes

277 336
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out probablv to =— we are looking seriously at the hat shop
8t the test area north in Idaho out near LOFT that was
initially built for the aircraft nuclear propulsion pro ject.
It was recently upgraded. It will be a first class facility.
We think that is a logical place to examine some of the

fuel. We believe we should go i~ and measure the fission
product chemistrv and plate-out data. #What kind of fission
products and where are thev plated out in TMI?

Finally, we want to look at some of the
safety-related egquipment, cabling, instruments, that kind
»f thing in the plant and fron that help us establish scme
requalification criteric. If tne utility plans to take
TMI baci to power someday, we clearly have to have some
criteria under wnich we will] allow the plant to operate.

We think we need research in those areas.

(Slide.)

Two more. One is risk assessment. [ am not
the best one to talk about it. [ will summarize it for
you. WAhen we presented {t to the Committee the last time,
we only had $300,000 here. WNe ought to be fed up, and we
agree. S0 we hava geefed (t up. WNe need 51.4 millinn to
g0 into detail looking at the esvent trees of accidents.
This should .2 kind of the intellectual guide answer to our
research program on looking at various accident scenarios,

at least the ones coming out of WASH=14 and any others we
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Now ! would like to shift gears into our fiscal
21981 opudget submission. This ‘s what is new to the
Committee. There is a formal procedure that we have to 3o
through. We have sent gown to the Com™nittee our Zero oase
budgeting documentation. For the (Office of Research, it’s
this thick. I[t“’s almost impenetrable to a beginner, so
let me try ¢o summarize it for you.

DR. PLESSET: Tom, lat’s see if we have any

comments on the supplemant. [ think that would be a suitable

point to do that, before we get into the 1981. Let’s
have succinct, pointed comments or questions. [van, you
look ar= though you are ready.

MR. CATTONs I mude a3 lot of notes here. Just
one thing, better understanding of :ransient to small LOCA
events, that seems like a lot of money. [ would need more
detail. That seéms like 2 lot of money to spend in an
area where work has been 0ging on for some time,

MR. MURLZY: Let me discuss that with vou at
the break. [ have a sub=breakdown on that, but [ don“t
have it at hand here. |

OR. PLESSET: Does that {nclude a lot of
aralytic work?

M2. MURLEY: Yes.

i

18 Mostly analv.ical work, or does it

OR. PLES:

m

S

include special work?

e’l 237
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MR. CATIDWS Would you put the second slide back
up? Better understanding of transient and small LOCA
accigents.

(Slide.)

The bottom two items look new. Coclability of
several damaged cores and establishing of the data .ank. I
assume the jata Lank is so ycu have — if you were Q0ing
to run RELAP, it would be set up anc ready to go for a
spacific plant, that is what that means?

MR. MURLZY: Yes.

MR. CATION:s [t“’s the ones from that point up
that [ would 5 2 some reservations about. [ guess [ would
need to see more btefore [ could be more specific.

¥R, MURLEY: | would su,jest a starting noint
would he the discussion in the Staff paper — the Commission
paper. Unless ycu have sohething specific, I don’*t know
how to respond.

A large part of it has to do with hardware.

b}

million and 2.2, §1 million, this really i{s hardware to

w
(28]

40 transieat tests.

¥3. CATIOW: Are you raferring to —

DR. PLESSZT: Here is =2 paper headed "Research
FY 280 Supplemental Budget [Information.”

¥R3. CATION: [ got so many vesterday —

MR. MURLZY: 3ring my copy us from the table,

277 240
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will you, B{11? Thanks.

DR. PLESSET: This was prepared for the
Commissioners by Sol Levine., What you might do is look
at it all, then asi vour guestion again. I[s that all right?
Can we come back to it, Tom?

MR. MURLEY: Yes.

MR. CATTONs The first tem, it’s not clear to
me what modifications must be made. [ have been led to
believe for the most part the cocdes do reasonably well
in handling the small LOCA.

MR. MURLEYt [t’s more than that. TRAC, for
example, does not have 2 secondary system in it., If we
will deal with transients that originate in the secondary
system, and most of them do, we have to put that in and
we have tc put in control features.

Ne will be looking at RETRAN which is a very old
version of RELAP but has good control features in it.

There is an IRT code we purchased from Combustion and is
up at Brookhaven. WNe need to beef that up.

Ne are shifitng away from the large LOCA emphasi..
When we do that, you need a lot more capaopility in your
codes.

MR, CATIONs A different kind of capability.

YR. MURLEY: That’s right. But it takes time and

money to do that. Ae are saying that zthat (s about s1.7

277 341
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- e I million. A full sacondary system with associated trips

2 and controls would be added. Noncondensable gas modesl.

g 3 RETRAN and IRT will be modified to meet the immediate
B licensing needs.
5 MR. CATTON: Now you have three.
A M. MURLEY: We will incorporate COSRA into
7 TRAC. That will allows us to do more detail core analysis.
8 I think COBRA 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.
1 MR, CATTON: Let me give to you some of the
12 feedback I have been getting listening to pecple talk about
13 analysis. You get the feeling that it“’s a guasi-static

. 14 process and can almost do the classification by hand. This
15 was confirmed by some of t'ie people with the Licensing Staff
15 w'o were here a few days aco a. the Full Committee meeting.
17 That question was asked them directly. How well can you
13 make classifications without a computer? A gerson indicated
19 they could do reasonably well on the back of an envelope.
20 Liok at Michelson’s analysis, which was Jone using

maybe 3 hand calculator — [ was going to say slide rule

22 byt that’s =

23 DR. PLESSET: That“s obsolete.

24 {Laushter, )

23 MR. CATION: From the pe’nt of view of putting

277 542
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ow ! together a system to loock 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. [ am not sure that if [ were doing it, [
3 would want to hang all that on a code like TRAC that has
5 a8 level of sophistication that s just not needed as far as
7 I can tell, at least for the begiming part of the accident.
3 Now {f you get 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 | said, there
12 are classifications that can be done simply, and we
13 intend to dc those and find out the range of applicasilitv of
.(~ 14 those classifications. We have to have the capability .0
'S do those on short notice.
% [ don’t think you can rely on them unless they
i7 they have been tested ajainst something bigger. To shut
13 off our advanced code development or say that vou don’t
19 need to look at these even guasi-steady state accidsnts —

o
(]

there was ooiling 5o0ing on., so in orde: %2 examine that

ro

you need 2 code that has two=-phase capacility. You nave

22 to look for subtle things in these accidents.

e3 M3. SHUMWAY: | wanted to agree with eV
c4 only Secause with hand classifications you can _. an oerall
25 gross mass and energy dalance on the system, Hut if yvou want
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bw-. [ to know about the two—-phase distribution of liguid in
2 the reactor, which you must know if v-_ are going to
3 assess whether or not you have DMB and heat-up, you need
B more :ophistication thcn you can have witihh hand
S classifications.
6 MR. CATTON: [ hope I wasn’t implying vou would
7 do it all by hand. It’s Jjust that —-
5 MR. MURLEY: You were guestioning why we need
v money. That is at the root of i*. [ am tel.ing you .
10 unti. now we have been going very fast with our effor-:
11 focus=d on the large LOCA analysis. We have to shift
12 gears a 2it and put a lot more emphasis on a broader range
13 of codes than we have been. That includes TRAC, RET:AN,

. 14  IRT and CGBRA.

15 M. CATTONs [ thought RETRAN was an EPRI code.

lo MR. MURLEY: Yes. [t was developed by Energy.
17 Inc. under EPRI“s sponsorship. N2 either have it or will
18 have it and will De using it as wel as the [daho and

13 Brookhaven.

22 MR. CATTON: Where does the SSC code fit in?

21 MR . MURLEYs That is a liguid metals systems

22 code dsvelocped by Brookhaven, e have askad them to locok

23 at if they cculd modify that to look at water reactors.
24 [t’s not a simple modification. You have to take out the
23 sodium, take out the secondarv system, two-phase
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308.02.10
bw_ 1 capability and so forth.

2 If that can be done, we may put some effort into
3 that. Now it’s limited to a scooing analysis of what can be
4 done., It’s a good liquid metal systems code.

5 MR. CATTON: Also a good systems code.

9 MR. MURLEZEY: Yes.

7 MR. CATTONs [ juess | am speaking from ignorance,
8 but it seems to me t'at that would be a good directinn to

? go. Watar hydrology is very much like sodium. The heat

10 transfer part, you have to worry about.

J1 MR. MURLEY: There a lot of differences when you
! get in details. OSteam generator models are different.

13 It has no pressuriz-~, no two=-phase capability. We have

L 14 to lqpk at those. [ have accounted for $1.7 millinn of tre

15 3.1. The other is analysis of PNR and BWR transients. Tulis
16 .S to use the codes looking at these various scenarios.

17 This is where a large part of the learning will
13 come.

{9 MR, CATTON: 1.7 and |.4?
20 MR. MURLEY: 1.7 was to accelerate the transient
21 codes. 1.4 wag to use them asd to analyze the range of

22 transisnts that we identifv preliminarily through ths fault
- .ree and event tree analysis.
<4 MR. EBERSOLEZ®* [ think we are saying you are jocing
25 to degart from sirictiy large LOCA analysis and extend

¢i7 345
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Dw- ! studies out to small LOCA and cascades o' various sorts
2 that threaten the afte. heat removal process. Up to now
k, you have been comfortable in lumping BWRs and PhRs into the
4 same bucket, bscausc they have the same potential for large
5 LOCAs.
5 Now it“s essenti:. as you broaden your scope to
7 .yt them in separate camps and look on & relativistic basis
3 for the portents of getting into troucle with thesa
v particular models.
10 In the first sentence you talk about natural
11 circulation and small LOCA accidents in PWRs and BARs. It
12 looks like mixing tomatoes and oranges and apples in this
13 category.
\ 14 S8ARs ,nave phase change for heat transfer. They
15 have a neat system to cause a small break in their SAR
16 design. They short~circuit a lct of the problems which
17 the BWR can’t. | am syaing it will be a branching
13 package, once you get down to this arsa, where you will
Iy inevitably see striking differences in accident potential
22 betwee them which should oe called out.
2l MR. SULLIVAN: [ lcoked at - ,Lur last item in the
22 budget ¢cn this slide and you are estaclishing a data bank
23 at $.4 million. 1Isn’t that low? There are ov.r 30
24 operating plants now. To put together that many decks for

-

thasrt ancunt of meney in th. detajil yvou need for looking

(3%
wn

277 346



308.0z.12
bw i at the secondary side, I would guestion whether you could do
2 that with this .r not.
3 MR. MURLEZY: It propably will take more. On
4 the otiher hand I am not sure we can do everything in one
3 vear. That is somewhere around seven people full-time.
8 don’t know whether we can double that or triple that.
7 s DR. PLESSET: [t’s a matter of people that
3 determines a lot of those numobers that you have.
2 MR. MURLEY: Yes. de have factored in —-
10 this is not everybody“’s wish list thrown together and
i1 compiled. This nad a fair amount of management review
12 in ESR and has been cut acout half from what was orijinally
13 reguested.
\ 14 )
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PROF. THEOFANOUS: [ want to make sure |
understand yc. .Jrrectly. In the first list, you are asking
a question of understanding the small LOCAs.

Then in the fourth of fifth list you talk about the
improved risk assessment, the 1.4 million is for actually
carryiny out the risk assnssment, 2actually carrying out
the —

MR. MURLEY: Zxcuse me. Part of this is alsoc what
I would call better understanding.

PROF. THEOFANOUS: [ wanted to make sure. [ believe
most of the understanding now will come from that and not
from going there and tagging on things. We have a lack of
understianding.

MR. MURLEY: [ understand what you are saying. You
can only get so much understanding from an event tresz. You
can identify accident scenarios, but you don/: know how the
reactor wiil respond to those.

Let us suppose you postulate the kind of event that
led to TMI, namely a feedwater transient where this and that
were valved out, and the hign oressure injection system was
on and off for certain amounts of time.,

Postulating those on an event tree wouldn’t tell
you what the plant will do. You need calculations. It will

-

De an interrelating effec

ot
O
®
ot
x
w
W
=
or
s
w»
o
[t
Poid
)
.
o
«r
P
0O
-
u
Y
o,
(SN
r
1]

event trees, [ agrae with you.
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PROF. THEOFANOU3: [ agree with that. [ want to
see where the calculations are. That is the crucial
aspect. That is where most of the understanding comess from.

MR. MURLEY: This is to identify scenarios thet we
will then look at in the $3.1 million item, and result in
better understanding.

PROF. THEOFANOUS: So the calculations will be
carried out under the 3.1 million?

MR. MURLEY: Yes. It could well be we have to go
pack in and look at a new set of event trees. [t mav lead
to a state of the reactor that hadn/t been enticipated
when the analysts were developing event trees.

PROF. THEOFANOUS: Fine. You are close to what
I. was saying in our last meeting. .

[ stil: want to express a concern that [ feel if
[ consider the two activities togzether, 3.1 plus 1.4, that
makes 4.5% and [ still Teel tnis is disproportionate tc all
the other kinds of money being spent in this budget, and .n
particular in the present budjet @s far as leading t> this
understanding that i{s crucial.

MiK. MURLEY: Would it helps {if I telid you, [ don’t
know that we can even spend that much on this kind of thing?
I will tell you why.

It takes a cercaln %ind of person and certain kinds
T

of people.

hat represents so Mmany p20pie at S5/4U,U00 per man
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PROF. CATTC"; Twenty some odd.

MR, MURLEY: We don”t have those in the agency.

PROF, THEOFANOUS: MWnhere is the computer time? I
thought it ~as in therg.

MR. MURLEY: That is virtually all people. The
3.5 includes a fair amount of computer time but, together,
we are talking avout probadbly 40 or 50 people on top of our
exist.ng programs.

PRCF. CATTONt You can“t belive that second item,
analysis of human error, rates out, because that will
determine the first item. You are really talking about
$5.7 million in this package. WNithout the second, the first
becomes meaningless.

PROF. THEOFANOUS: I think {f yo2u tink of that in
terms of on top of your present programs, it becomes )
difficult. Jhe people youL have to draw on to put in this
activity must be people who are very familiar with accidents
and alreadyY have been very much involved in this.

M7, MURLEY: That {s a good point. Let me addrass
that.

PROF. THEOFANOUS: A lot of shifting has to take

clace.

)

R. PLESSET: Address it briefiy, Tom.
(Laughter.)

MR. MURLZYs don4t want you to get the izes, which
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you could do, that we should spend this $40 million but
cut €40 miilion out of our other programs.

Some of the people who are working on our existing
program —= say SEMISCALE andeOET - it is very goocd. #ne
hope to draw on some of those for this highly important
WOrKk.

But they will have to be replaced, because we still
have to carry out the SEMISCALE and LOFT programs. DJon’t
get the idea that it is either this or the other. W#e think
we cafh do both.

PROF, THEOFANOUS: Arnother small point.

am seeing a tremerdous shift, basically 3ocing on
from what is called @ large LOCA to 2 small LOCA. W2 must
reccgnize they are all LOCAs. [n spite of the tremendous
amc ' .« of money spent for la-jge LOCAs, I don’t think we have
at thi: time the kind of unde .anding we ware sent sut to
get years ago when these plans «eres made.

I would hate to see that at this point just because
an accident happened coming from a small LOCA, we forget
about the large cnes and put all our efforts to the
extremely small ones.

This kind of activity vou are talking about, better
understanding, ought to be done with a view 0f the whole
There are also intsrmediate LOCAs with their own

spectrum,

oroblems ard difficulties in
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_kds ] operator again has to know which way the accident is going.
P In order to provide this kind of indication, we
3 have to hava a better understanding ourselves of what Is
4 haproening in order to pro ject, for examplg. instrument
5 readings to what is bhuippening In the system,
] The conclusion then — | sungest this activity
7 of constructing avent trees and accident scenarics, [ would
8 sugg2st this be viewed as a total effort with a3 view to

? addressing the whole LNCA.

10 By LOCA, I mean eny kind of seguence that leads to

A1 losing your coolant from the rsactor system.

12 MR, EBERSOLE: Including those that don”t start

13 with a LOCA at all, like a battery failure, for instances

a universal ailure, which will inevitably lead to some kind
15 of LOCA.

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

17 in your study, I believe.

18 MR, MURLZY: Definitely.

19 - MR. EBERSOLEs It is a little wrong tc call tnem a
0 LOCA at the outset. [t might be somebody demineralizing —
2i M. MURLEY: Transient can include 2 wide range ¢f

22 things.

23 M3, ZUDANS: | nave a few comments.

24 Risk assessment. [ c217%t se2parats item | and 2 in
23 my own mind. I would iike to think it is pcssible t>

217 3
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constructing event trees where elements are human error, not
just equipment fairlure ratess and for that reason [ think
that this is probably the most important part of your
additional program, to put scme very experienced, bright
people to work to really study —-- even by Monte Carlo ==
everything that possibly could happen.

You must think irn terms of here, under these
conditions, if something bad can happen, it will., If an
error can be made, it will be made.

What are the consequences than? he talked about
it yesterday quite a bit., | think 3 case like TMI fell
in between the cracks, and the juestion is reaily: -How many
more such cracks exist in current systems?

My feeling is these two items are the most

=1
1Y
ot
Y
(€8
-

important ones in your program, and maybe ars underastim
[ don’t know. [ am not expert in this filelds: but [ feel
you should join these two items if possible.

PROF. THEOFANOUS: Maybe a petter guestior to ask

—

=

‘st What-is the projectio Nith this kind of budget

allocation, when do you hoge %c have the answers wa

iy

talking about? (One year, two, five, ten?

DR. PLESSETs That i{s 2 painful guestion. You
don“’t have to answer that one.

(Laughter.)

MR. MURLEY: I wou
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insights, let’s say, within a vear.

PROF. THEOFANOUS: When dc you hope to have
sufficient insight to claim we have completed this? I think
that is what you aras talking about when vou talk about
cracks.

MR, MURLEY: . don’/t know wnat completeness means.

PRUF. 1asOFANOUST [ don’t mean it in the sense of
100 percents but what would you consider sufficient
completement to prevent similar things h3spening like TMI?

MR. MURLEY: [ can“’t answer that.

MR, ZUDANS: [ think we have it today.

DR. PLESSET: That is a good poin*. [ let Tom
off the hook. Maybe next year we will come tack and he will
give us the answer.

PROF THEOFANOUS: [ think it i{s 2 very important
question.

DR. PLESSET: I agree, but I think it is — lsat
him think about it.

Pﬁcg; THEOFANOUS: I can’t have an cpinion on the
budget unless I know how close the osudget s oringinj me to
Where | want to go. If it will be ten years, that is
something else from six months.

M2. MURLEY: Tell me where you want to go., [ view
this as an exercise in looking under rocks and pekinz into

corners and looking for ascidents that we have nevsr lookeZ 23t
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before, and hardly even thought about.

2 1 am telling you I think we can be lookir3z under
3 rocks within a year. | don’t kXnow how many rocks thare are,
4 so | have no idea of the scop2 of the _job and when we will
5 have looked under every one. [ am not sure it Iis evsn
é definaedle.
" DR. PLESSET: I think w~e cught to go into the 1981
8 budget discussi-n.
? MR. ZUDANS: Could I finish another comment?
10 Very short one. [ thins in your improved reactor safety
1] area, | would recommend that you could have a systematic
12 review of all intarconnecied systems with the idea in mind
13 that regardless of how they are isolated from each o-her,
14 the —
15 MR. MURLEY: There (s 2 generic safety itenm
15 called systems interactions. We re prodoably going tc take
.'l~___31ff responsioility for that from NRC.
18 i Right now it i{s under Steve Hanaur’s task force on
19 safaty items. We are negotiating to take that over, anc
20 will look at that carefully with the risk assessment Zroup.
2l MR. ZUDAN3Ss | am pleased to hear you know 2aozut
22 Haldent and | also know you went out theres$ Is that correct?
23 M3, MURLEY: VYes.
24 MR. ZBERSOLEZt Dr. Zu'ans’ point rere, vou said
25 interconnected systems. I[f you just look at schematics anc
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see the steps in that light we never see %he envircnmental
connections which are ~ever put on drawings.

Therefore, interaction setps must {nclude thes
environmental aspects.

MR. ZUDANS: My biggest concern is you seem to
have power plants where there is no information on neutral
zOnes at all. Thers are a2 series of valves between two
different energy steps, and you don’t know what hapoens in
Detwean.

There is not enough instrumentation to tell is it
8 disaster if | open this here because the previous valve
already leaked?

Primary coolant leaks through RHR because ths guy
tried to open it and it wouldn’t cpen, so he cranks it op=n
bxgggnﬁ and blows up the HHR system because the other valve
had leaked. -

I think a big aspect on this particular item is

——

scme kind of instru-mentation in the nautral zons, whatever

wen“t go over it in detail. I intend to provide a Rosetta

w

tone that will allow you to understand the various levels in

[ -

our budget..

. - {a) - fa Y b
To co that, | plcked the code D vud

v)
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(Slide.)

These were provided — we call them the delta
charts. What it i{s is we list each budget area like code D,
break it into two or three or sometimes eight or ninse
subcomponents.

In this case we have steps codes, component codes,
an area called assessment and applicatiorn..

Ne then show what is the fiscal 1980 level in the
President’s budget that is now before the Congerss, and
what we 2.e requesting in fiscal 198l.

Now a key point to ncte here is because of the
notion of a fiscal 1980 supplement, this has very much
complicated our budget lives. This assumes we don/t get
the 1980 supplement, so that the $8.9 million code D is
without a supnlement, and the $14.4 million is what we need
in 198!, assuming we don/t get a-supplement in 1580.

—.0One of the inncvations of President Carter, as

you probadbly know, is tha zersbHase budgeting concept. In

that concept we have to list sevaral potential levels of our

Sudget.

mininum oudget, the

and th

w

amenced tudgzet.

The minimum program {s
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minimum level below which the program lcses its integrity
and you really can’t accomplish your functions. [ don’t want
to go over thls.

It is just to tell you the next chart that says
fiscal 1781 minimum is what we believe in the code U area
is the minimum integrity progran.

Moving up from that level we show a chart gecing
from the minimum to the current, and the difference dDetween
them.

(Slide

Giving wh2t is in the base for a minimum program,
we then add $1.78 million in the various areas, and it tells
You what you buy or what in this case Congress would buy or
get for $1.3 milliont what the nation gets.

— . (Slide.)

Similarly, ﬁhe next chart shows how we move from ths
current bud;et.~—Imshoglq_§iz_igirent is defined to me2an mors
Ahat

or less our current program. does IT cost to keep the

current program going without major reductions or major

increases? In that case ocur assessment is that it takses
about S.11 million a year to keep th2 curvent program 52ing in
code D.

(Slide.

Now the next one i{s wnat ar2 we reguesting? ne
are regquesting a si{zable figure, a8s you ¢~ see, $3.4 millizn



1308.03.12
| kds I increase. All of tnis assumes we g2t no increase in fiscal

2 1980.

3 Slige.)

4 The last chart is a new inmnovation that says,

5 what happens if in fact we get the fiscal 1980 increase?

8 How much do we need in fiscal 19317

7 In this case this clearly shows we don’/t n2ed as
8 much increase, although the totals are about the same. I[f
? we were to get our amended budget, the $2.1 million that I
10 had a dialogue with Ivan Catton about is included in the
J1 $12.4 million.

12 If we got that, the fiscal 198! budget woulc be
13 somewhat different than if we didn’t et it. That is all
\ 14 this chart is intended to show. Anycne geoing throuqh :he

15 oudget in detail, this will al{g: you to work your way through
16 it. |

§7 DR. PLESSET: Tom, does that pretty much complete

R

18 your presentsc ion? = S,

17 Could you give us some indication of pricrities?
20 You rememer that little criticism the ACRS regcrts had that
2l said we didn’t indicate prioritiest you haven’t eithsr, s¢
22 you are in the same boat as we are. That’s gecod company, I

23 would say.
24 (Laughter.,)
23 M2, MURLEY: I would rather n

t do that standing uwp

P

O
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here. [ would like to = could we write to you?

OR. PLESSET: That would be fine. [ don’t want you
to take it lightly.

Also on the supplement, unless they 11 == they
could be of similar priority. That is a legit.inace, possible
statement. [ think it would be very helpful if we could have
scme kind of indication, and I think it would helo both you
end us.

MR. MURLEYs [ will do that, and we will send it

down. It will probably be a week cr so.
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308,04, 1
' kds ! DR, PLESSET: Fine. Any other brief comment before
| 2 we let Tom 30? We kept him longer than he scheduled
' 3 himself, but ' think it was very helpful.
B MR. MURLEY: [ asked my staff to cut their
5 presentations down, so I hope it will make up for my extra
5 time.
7 MR, ZUDANSt [ would like to ask one brief guestion
3 before you leave.
Q Your plans currently are to simply take over a
10 system like Halden has and apply it to LOFT, or do y2u plan
(] to work out your own, or recommend. the Jtilities do their
12 own monitoring systems that are computerized, nct
13 necessarily called CRTs, but just a screen type of
‘e la infermarion that kind of keeps in pace with actual reactor
15 state, and continues to cdisplay what _the state_is?h__
| 1% If the operators makes any action, it indicates
i7 whether he is doing right or wrongs alsc makeghggggﬁince to
e
18 technical specifications and na2w procadurez that might b2
17 tuilt {nto such software —- i- other words, an aid ts the
20 operator, not to control the plant but monitor and provide
2l information.
22 MR. MURLEZY: Let me make 2 and then [ will
& respond directly to your question. [ was at Halden last
24 (ictober., [ lead a ressarch team there. [ was very much
25 impressed with {t.



-
WW; N S B
<= el
- 3=




IMAGE EVALUATION
TEST TARGET (MT-3)

\ N7/ AA»_ _». 2
o X \A%w// ,«,%AMAUQ
2 &Y
¥, ¢
©
of

1.4
==
6

125




W
// / '/ '«.«f‘;’Q& :
/4 \\ ‘&é\l@ «?
&, &
//' ‘g i[
% V&
\ IMAGE EVALUATION A
TEST TARGET (MT-3)
Lo 5o
= ' = 22
(£ mi‘
A
| =2 s nis |
B 6 N
K4 Y %\\\

p-:e "??,»”” \\ 24 R S //\\
e%»? ‘7 R 4 T Q\
»”7 \ /% %ﬁ% ‘%3"\».»

) oA

<




308.04.2

kds

Q v O ~N 0 v o »p w N

13

14

L)
17
18

20
21
22
3

25

301

I sant the LOFT project manager over also to take
a look at it. One of the systems engineers at [danc went
with him. They came back and said that the system is very
useful, and we could implement it, we bDelieve. We are looking
at it.

3ut they said it is not a great advance in the
state of the art at all. WAe routinely do that in refinery
operations in this country.

But the nuclear industry, in terms of control and
display and diagnostics, is a generation behind a lot of
other industries.

So the key thing == this was Dick Kauffman. He
said not that they made treak-throughs, but simply tahat they
did it. You can see it.

My own view is that the utility = the German
utility would never consider such 2 thing unless thev had
an example to 3o to and see how it worksd on a test .
reactor.

That i{s my thought as well. Unt{l we nut it
k4

some place and demonstrast it and beat the bugs out of it
in our country, it will be very diffizult tc get some
operators to rely on it or even think about that.

My first thought is we would put in pretty much the
same system they have at Halden. They have veen working on it

Since about 1¥71, sc thev have 2ut 2 lot of time and tacu3zh:
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into it, and ironed a lot of bugs out.

MR. ZUDANS*® Okay.

MR. GARLIDs I would like to ask a b-ief question.

In your fiscal 1980 supplemental budget, ysd
had categories. Fiscal 1981 you have different categories.
How dr those two fit together? Are those under the fiscal
1980 mostly under systems engineering?

MR. MURLEY: The fiscal 1930 suoclement2l -- oh,
dear.

MR. GARLIDt You ~ave a totally different creakdown.

MR. MURLEZEYs We did that for a reason. 1| suess [
will have to take the 1980 suoplement figures and put them
into our budget breakdown, because they are in different
pbudget breakdowns.

I will tell you the protlem we had. hhen we
talked with the Licensing Staff w~e sent them over saying
here is our research needs, and here is how we think we ocught
to be going as a suocplemental in fiscal 198C.

They were btroken down according toc the old budget

1

categories: syst.ms enzineering, LOFT, code, sc forther.
Frankly, the reaction was, this is more of the samne cold

stuff. Thnere is nc new thinking here, Jjust you are upgradi
SEMISCALE and LOFT. 3ig deal.
The point is, it compietely lost the logic inveolved.

There is a logic. That is whnv [ presented {t this way, as 2
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logic pattern and not a budget category. But [ will do that.

DR. PLESSET: Thank you, Tom.

I guess we can — yes, Dr. du.

PROF. WUs [ have a brief question.

In the research | heard apbout the current work, is
it movVing towards a direction to develop some of the
simplified put basic research on the transient with protlems
such as flushdown of steamwater or neadwater interface
liquid jet into the steam and 2lso a bubble flow 2and so
forth?

Those are made more elementary, but each with 2
very specific pnysical understandi.ng. This type of srovlem
seems to be valuable towards a physical understandinj of

some of the more systems aoproach programs.

It looks like guite a bit of work has been taken on. __

or carried out by KdU, and [ wonder what is the priority in
future programs of this type of propolem?

MR. M. RLEY:s WNe have had for a long time a number
of small programs heading towards a3 basic understanding of
ohenomena. We needed that for the large LOCA code 2as well.
[ don’t see much change in those programs.

PROF,., WUt Will there 2e an increased level cf
activity planned fur 1980 and 19317

M. MURLeY: ANe planned on {t.

Al?
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-4.5
Kds ] MR. SERKIZ: Some of those gquestions you are asking
2 are development and support, where we go after basic
3 phenomena to start the buildings blocks that come up. [
4 will cover some of that.
5 M. ZUDANS: [ would like to add one more thought.
) [ will forget it otherwise.
7 Could | give thought to the following idea: We
8 need larger and larger scale test results, really, tc be
o) certain about analytical tonls anc otherwise. FHow anout
10 thinking for the future about instruments on existing
J1 facilities or new ones to be bu lt to such an extent that
12 she certain transients occur, you can collect the data?
! There nave oeen several such small LOCAs like
14 TMI, none of which had adeguate instrumentation to use the
15 results as test results.
16 My feeling is there is no better facility than 2
17 commercial reactor for doing these tests. Some of the tests
I8 could be run on your actual reactors without damage %o the
1y plant, to study the response.
20 MR. MURLEY: That {s 2 good point. [ forzot to
21 mention in the analysis of transients ltem, the $3.1 million
22 we were discussing, we have some plans to analyze ths
23 tra _ients that have been run on purpose in reactors, liks
24 the Peach Bottom transient.
23 Ancd we have taliked with Roger Matson, and ne has in

278 004
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miad possibly asking much more of that from the licensing
people. And if that is the case, we will specify at least
minimum instrumentation so we can analyze the problen.

MR. ZUDANS: You can put in the instruments and
sit back and wait. t will haoppen sooner cor later.

PROF, CAITONs That is not a pleasant thoujht.

DOE does this, by the way, In some of the solar
energy installations, they actually instrumented then at
government expense. [he person with the unit supgplies the
data to DOE.

I think wnat you are ¢ __..ting is something
similar,

MR. ZUDANS: Exactly.

PROF, CATTON: RSR supplies the instrumentation and
the facility feeds back the data when they get it. Thsat
would probagcly be a minimal expense.

MR. MURLEY: Good thought.

DR. PLESSETs We have tec go on, Tem. I imagine
you concur with our proceedinj.

MR MURLEY: Yes, thank vou,

PRESENTATION OF AL SERKIZ.
MR. SSRKIZs | recojnize that tne time nas sliosped
oys and the package [ have prepared 3s nandout material

' -~ : b $ T 1 - -~
you considerably more information than I plan on shoving on
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kds I the viewgraph machine.
2 I think it would be worthwhile to set the stage —

3 is this coming throuch? [ guess it is.

4 (Slide.)

5 Let me set the stage in terms of the specific

5 research areas that fall under the cognizance of the

7 separate effects research plan. [ will also show you a few
38 slides to try to put the pudget picture back in some

v perspective.

10 A point wa: brought up abcut confusion. This is
11 the suoplemental budget focusaed in certain particular

12 subelements. There is = pudget unit called systems

13 engineering which carries soth separate effects research

N 4 programs as well as research sypport branch, 2D0/730, 2nd so
' 15  on.

16 The specific programs | will ac .=ss from the

17 budgetary and reprogramming and reevaluation viewpoint will
18 be the SEMISCALE porogram, which you are familiar with,

I3 and I will give you some information and insight into the
29 types of transient ~.mulations that were run on a SEAISCALE
21 facility in support of TMI.

22 I will take you through the 8D and RF heat transfer
23 programs. You are 2ware of the 3D hear transfer projram at
24 ORNL, the program at GCeneral Zlectric at San Jose.

25 We are recommending upjrading this specific facility
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so it does a better job of simulating the BWR machine.
Next is a new program we have recently entzred
into, a second program with General Electric and EPRI. This
is the Lynn facility looking at the upper p.enum spray
interactions and countercurrent flow limitations.
The Flecth Seaset program at Westinghouse looks
at RF phenorena both in separate effects and in a simulated

system.

The gquestion was asked, where do we 3¢ for ;etting

(=
[

information, perhaps on fundamentals and basics? [ wi
speak to these two categories first. Gary Bennett will
discuss 2D/3D. When [ come back on [ will speak to model D.

[t {s under this that we have basic programs under
way at universitie. such at M.I.T.: and Peter Oriffith at
R.P.1. under Dick Leahy: John Chen at Lehigh, where ~e ars
addressing what is happening locally and how can we petter
understand {t.

These 2.2 small programs as opoosed te facilitys
this i{s an integral facility which gives systems effecti.

These are facilitlies which have centrol boundary czoniitions

where we
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In addition, there is another category we func
called technical support. This particular categery has bee

used in the past and will be used 3gain to 23dress adjvanced

instrumentation and advanced technijguss that mignh® b=
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applicable to the type of scenario we saw in TMI.

(Slide.)

Nith respect to the levels of funding being
applied to the diffarent categories shown here, this is a
breakdown of the fiscal 1979 funding level that is beling
applied to these five categories.

The SEMISCALE program is roughly a sé million
programs and [ will discuss specifically — [ will discuss
with you @ reoriented SEMISCALE program which is being
designed to handle guestions that need to be addresssd now,
and to become basically a PWR system type simulator.

This includes the addition of a secondary loop
or secondary loops., because w2 want to model both an A and
B loop, and go into a configuration representative of the
correct steam generators, and so on.

The BD and RF heat transfer programs are adbout
a ST million effort. These will be coming down scme, perhaps

maintaining @ constant level, as we make use of the same

“h

acilities to carry out experiments that are rslative %o
the small break type of plant transients natural clirculation
boil=-cff, and so on.
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phase out of small programs.



308.04.10
| Kds

b W N

(8 1)

~N O

oW
()

n
¥

w

ro

308

where will we reorient or direct effort.

In terms of the overall systems engineering
decision unit, OM3, separate effects resear~h branch,
$17 million, roughly speaking, roughly hal, 2 total budget
unit as administered.

(Slide.)

With the excellent hindsight provided by T4l=2,
we are gquite busy. We are reviewing all our programs to be
sure we address both TMI=-2 type lessons learned plus
scenar ios perhaps that before were thought to be just war
games.

Ne indicated to you last year we are deemphasizing
large LOCA research. The intent was to complete large LOCA
research and go on to other &. :as 2ven moreso. ’

Ne dc plén of utiliifng existing facilities or
modifyYing them or upgracing them so we can minimize
expenditure of capital funds to come back in and address this
question,

Thera re new research requirements ceing identified
and we are working closely with NRC Staff. We are rethinking

, i X oo B
our fiscal 1980 eff

O
b‘
ot
.
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is upgrade on SEMISCALE and the two-loop test apparatus for
BWNR research.

The point was made that the PWR and BWR machines
are two distinct machines. [ agree.

Ne have now three facilities in the country that
can be system simulators: LOFT is a nuclear simulators
the SEMISCALE system, when upgradeds the TLTA system at
General Electric at San Jose nas this potential.

Ne don”’t have facilitiss that people can turn to
to run * is type of scenaric, "what 1f" type scenariocs.
Both the SEMISCALE and GE facility at San Jose give us that
potential.

(Slide.)

With respect to the type of dollars that we are
talking about in the fiscal.lsso and Bl.budget requirements,
this is a display. It is in your packet.

With respect to the SEMISCALE system, the
presidential budget Tom referred to was shown at the
$6.7 million level., The upgrade on SEMISCALE to put in the

secondary system, 32t once tnrough and U=tub

w
b
3]
o
v
1
n
t
J
1
wn
-

estimated at $3=1/2 millions total requirement, if there was

no suoplemental in fiscal 1982, >f s12.2 millien

the 1980 supplement, then the budget reguirement in 198l
obvicusly would come down.

3 \ & r & % = :
A similar type of oudjet display can be zresented
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for BD and RF hear transfer. There ére $3 million identified
here. $2 million of this [ will tag as regquired to make
the TLTA == extend it, upgrading it to better represent
the BWNR internals and BAR system to carry this tc an
off design, non=-LOCA type simulator.

There is si million shown that would be devoted
to utilizing existing programs such as Flecht Seaset to
run natural circulation and bail=-off experiments, we well
as run some boil-off experiments in the 3D hear transfer
facility at Cak Ridgze.

In fact, they did use oundle | at Oak Ridge on the
BD heat transfer grogram in conjunction with the roise
diagnostics pecple upon reguest from NRC during the TMI
incident to see if they could us2 this noise diagnostics
to ascertain whether you went into dr;—out. They.GtLLLZed
bundle !. This was on call.

The results looked like favorable research should

be applied there. The results ware favorable and pecple ars

w

talking about picking up the instrumentation aspect at noisz
diagnostics to look at it further.
Ne are pilggy=-backing on any and all our facilities

for this type of resdirch.



308.05.!
bw -

n w N

L PRI ¢ VR A ¢

11
12
13

15
16

17

) N (3%
4 Lar (%]

ro
(8 1}

ECC bypass, you can
Essentially, fiscal 781 we wil
scale.
actually come down because of
the system codes.
primarily to gat into
With that instrumentation agai
questions
reactor system.

For example, how do
in the reactor core?

(Slide.)

Let me just sort of
in SEMISCALE and bring you up
a8 half year ago SEMISCALE was
UHI

to conduct experiments.

which indicated downcomer voiding and oscilato' 'y pehavie

mass depreciation, a2t cetera.

This mass depletion
.0liow=Up

experiments and

the

gxcessive heat from

voiding associated with core o
steaming rat s.

SEMISCALE {s being r

or supplement current

There is

312

cee is phasinglout.

1l be done with it. Small

Model development is shown here and is shown tc¢

the emphasis on utilizing

Technical support is being redirected

instrumentation and diagnostics.

n to address the TM] tvpe
instrumentation in the

we know the real liguid level

take you back a few months

to whre we stand. Less than

set up in programmatic fashion

the 3~C6-7 expariment

-y

phenomena has been

Dest we understand from the

)
w

downcomer walls le3d to

ot

4
h;;h

and

‘A
flow
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308.05.2
oW | [t’s a honeycomb — evacuated honctycomd type used in the
2 aerospace industry. In sffect the results of utilizing
3 that type of insulation will be to negate or prevent
4 future breakdown of thermal insulation. Dr. Tong was
o out to the ST&ISCALE project last year and he was party
6 to som- resu’ts of thermal conductivity or conductance tests
7 and the new insulation they have has a value of one-tenth of
8 the prior.
Y In effect the SEMISCALE facilitvy will be modified
19 to insulate i* from a mismatch of surface area to volume
11 ratioc effects.
12 As | indicated SEMISCALE was about the only
13 facility we had in the country, or perhaps the woerld, that
\ 14 we could turn to in support efforts of the TMI incident.
15 Within two days of the TMI incident they were running '
16 gas pubble venting experiments. I[n effect, they were using
17 the SEMISCALE facility 3s 2 similarity to see if thev could
18 weork a bubble out of the systenm,
19 In addition, they then utilized the facility to
20 see if there could be a transient similarity of the Tyoe —=-
2l to simulate the tyoe of transiesnt that THl experiznced.
22 There has always bDeen a lot of discussion
23 assoclated with SEMISCALE and atypicality and mismaten
24 and surface area to vclume ratics, one adimensionality,
25 et cetera. I would like to show you one curve — [ don’z
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propose to 9o into details = which is an {llstrative curve
of what was done with an existing facllity to address the
question: what happens if the operator does keep his eyes
on the pressurized level? Can we uze this type of facility?

(Slide.)

Here is 2n experimental run. There is a time
scale consistent with the TMI accident. The pressurizer
level was kept. Thre was bleeding from the accumulator.

You can see the core level starting to oscilate,
drop, decrease.. [f the core level was not monitored or
other type of instrumentation not used, the operator would
have said he had a full pressurizer level. The test was
terminated here on a safety cut=-off not to burn off valves.
There is a gquick report being crepared on a series of these
experiments and it’s targeted for issuance in early July.

I will be sure that the Committee does get copies
of that. I[t“s a very informative report. There was a lot
of work done by the project. As & result of this type of
experiment, it led us to the c¢onclusion that %that facility
cdoes warrant an upgrade, a significant upgrade.

I will talk briefly here to he type of upgrades
we are proposing for the SEMISCALE facility. That progranm
is currently under redirection to g0 and carry out the

focllowings

~~
w
[
(
9%
o
.
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We are moving small bregk testing up. What we
are planning to do is run small break testing in the July
threugh August time frame of this nature. We are in a
HI configuration.

The upper plenum is a UH! configuration. We will run
small break trarsisnts that allow a loss-of-primery
coolant at a rate egual to or about that of high present
injection system below and above.

The primary purpose of this is to get a series of
runs that small break codes can be tested against.

We will rearun the SO-467 test with new Iinsulation
to establish conclusively, if possible, whether indeed it

was a hot wall effect or something else. That will oe

tucked in here.

Right now the SEAISCALE project is putting together
a list of feedwater transients. Thes2 are in preliminary
stages. [ would describe its: you have a turbine trip and

then you have the the typ

@
oy

of scenario either that T4l ha

and the SEMISCAKE people are looking at the type of scenario
of how might we set up experiments whare we deliderately

introduce cperator effects. The operator does something in

the Scenario. Since it’s not fully thought out, I would

ot

rather not comment.
The schedule here would be we would run these in

the late fall=early wintertime frame.

278 015
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ow 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 process of asking those people to
4 start on 2 preliminary system design and take a look at
5 procurement 3ctivities that would be required to, one,
] upgrade the SEMISCALE facility to have secondary systems.
7 By this [ mean closed loop secondaries, two
8 independent secondaries. I[n affect go to 2 4 by 2
- configuration like the BW plant. We want to be able to have
10 the capability with an upgraded SEMISCALE to have two
J1 independent secondary loops so we can look at transisnts »Ff
12 the type you have gas pockets formed, either slash or
13 secondary loop, and have a system dump capability in the
\ 14 secondary L;ops with the crass. Have something which will
15 allow us to st up in hardware a 4 by 2 BW type
15 configuration. Closed loop secondary.
17 Right now the SEMISCALE facility as on=line has
'8 a scale PWR type steam genertor,out it’s a U tube.
19 “here is another U tube ste2am system generator
20 on order, and this, [ think, is slated for delivery somewners
21 next spring.
22 OQur intention is to have both ocnes through an-
23 U type steam generators to upgrade the primary system t0O
24 include both a -sactor type scale pump on both of the
25 primary loops, to install the internal wall insulation,

278 016
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so that we get away from this hot wall effect, and the
MOD2 configuration is the ~ne w.ore we have twc external
downcomers. In effect we are setting up a one-demensional
2 by 4 loop.

MR. EBERSOLE: Will you rig for secondary blowdown?

MR, SERKIZ: Yes, sir.

MR, EBERSOLE: That will cause a discharge of
UHI even though there is no break in the primary loop.

MR. SERKIZs Yes, sir. Let me put & different
slide on here and t2'k from this.

(Slide.)

The schedule, as best the [daho people can tell
Uus now this is the reason for the preliminary planning
stage. [ got this m;;qrial over the weekend sent back to
me. MNe will go into a design phase and experimental
planning phase here. ne can, with the system as configured
and feeding into it steam generators and upgrading the
secondary sysem, start conducting the type of experiments
that vou alluded to here, in that we are configured up
basically in a Westinghouse conficuration here.

We would start running these type of experiments
on a preliminary planmning fashion or, let’s say, the first

round to see th

b

tyoe of eoffects that are experiencedi.
Ahat we are doing, [ guess the best way I should

answer that guestion: we are working witr the pecgle in
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: oW 1 the proba-ilistic analysis business with the licensing

% b people to develop 3 set of transients or off-normal

f 3 operation, 50 we can early on in up3ziading experiments

| - do those wi.ich are felt to have the highest provability of

| 5 the most severe consequences.
6 Ne have not worked our way through tlat. e
7 will Save that put together in late summer.
3 I mizght stop here, {f there are questions on
7 the SEMISCALE before | move off this.
10 OR. PLESSET: Yes. lLet’s see if there is any

; t discussion on the SEMISCALE points that you have presented.
12 lvan?
13~ MR. CATTON: There has been somy comment acout
L 14 the natural circulation part of the multidimensional effects
15 in the core, and particularly one of the reasons for coupling
15 COBRA To TRAC is because of tne multidimensicnal
17 characteristics.
- 18 Would you care to comment on this?

- - 19
22
zl
22
3
24

o
s
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MR. SERKIZ: The semi-scale will not be the vehicle

‘ 319
l

| {
! to Jook at these multidimensional effects. The effects you I
]

—

refar to, the Jarauese facilities, which have larger ccre

wa

.

|

4; assemblies, a zarticularly cylindrical core, alsc a
i caparility to run limited transients and some system type

6‘ transients.

7 The people on the 2D/3D project are in the

8} process of thinking through tthat could be done with thcose

9| facilities. I guess I would answer the question very cleanly:

We are not able to model on the semi-scale facility

11| thcze effects, nor do we intend to. We will try tc get scme

information of that type. Perhaps Garry might comment later.

- 13 | I know we have discusse’ possfb%y using the cylindrisal
14& test facility in Japan to get that information, or sume of |

that type of information.

16 | DR. PLESSET: That is a bit of a frail support.

17/ It is a low pressure facility. It won't stand any pressure.

is a guite limited use altogether.

L5
it

18 |
19 MR. SERKIZ: £ you are looking for high pressure

20 effects =-- the question was raised from the multidimensicnal

21| effects. We can use that facility tc get multidimensicnal

72| effect information. We will not get the pressure effect infor-
23| mation out of that.

24 || DR. PLESSET: The guestion is: How useful will it

\ce-Feaeral Reporters Ino.
2§ | be toward the guestions Catton has raised?

' 273 01

%R
~
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25 |
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MR. SERK" : If the guestion is directed more
specifically as to the impact on the code, I am going to
let a code man answer that one.

PROF. CATTON: Let me rephrase it. If the 2D/3D
effects are important in the small break, and I have been
led to believe -- I don't know tha* I agree they are, but I
have been led Ly bSelisve they are -- of what use is
SEMISCALE in the small break? 1If they are not important,
that gquestion sort of goes away.

. While you are there, I would guote out of one of
your documents. The Japanese 2000 rug =-- I put SEMISCALE
anc FLECHT in the same arena ‘or many reasons -- by providing
additicnal information. )

However, the limited Japanese program will not be
sufficient to replace FLECHT in the opinion of both PMG and
NRR Staff. What does that mean? How limited is the
Jaranese test?

MR. SERKIZ: It is a difficult guestion because
you introduced three facilities. ©Does your guestion
address FLECHT, 2D/3D, or SEMISCALE? On SEMISCALE you can
handle multidimensicnal effects.

DR. PLESSET: It is a one~-dimensional =--

PROF. CATTON: How impcrtant are the multi-
dimensicnal effects?

MR. SERKIZ: In what respect?
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1h PROF. CATTON: In small breaks.
,
2% MR. SERKIZ: Lou, would you care to answer that
3: question?
4? Garry?
5{ MR. BENNETT: On the large breaks we know it i3
6 | important. I will defer for the small break csnalysis.
7% MR. SHOTKIN: Shotkin of NRC.
8 1 I agree with Ivan that there probably are some
95! multidimensional effects in the small break. One of the
10 | main effects --
“i DR. PLESSET: He heard there were. He didn't say
12! so. You think there are.
(‘ ‘3; MR. SHOTKIN: There could be. One of the main ..

141 effects we want to follow in the small break is how the level _
15 goes down in the system during the small break. I think

16 | that is primarily one-dimensional. SEMISCALE should give us
17 all the information we need on that.

18 MR. SERKIZ: In terms of liquid inventory levels

19 and that type of informaticn, I guess the evidence that I

20 would offer is the type of transients that have been run to

L8]

try to simulate the TMI accident. There has been considerable

r
L]

discussion whether you couléd even contrcl a cone-dimensicnal

)

atypical system.

24 Evidently they met with reasonable amounts of
Ace-Federal Reporters, Inc.

- success. They feel very confident of being able to use this

278 021
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facility, not as a demonstration PWR full ecale, but =-- I
will use the term assimulator, hardware simulator
facility where one could test out various scenarios.

Without a secondary system, we can't do it.

PROF. THECFANOUS: Going back to Lou, has anybody
given thought to the differences present in the primary system
SEMISCALE from those you might find in a full scale LWR? That
is the question crucial to levels and so on.

I would like to raise the guesticn that somebody
should loock into that. .

DR. PLESSET: That is one reason toc use .
at all. The gquestion is how it relares to the full scale, yvou
mean.

PROF. THEOFANOUS: That's right. 1Its clear .
differences would be present.

MR. SHOTKIN: Could I answer that guestion in
terms of locking at core uncovery rather than just looking
at small breaks? That is what we are interested in. Cors
uncovery coculd be due to small breaks or due to a small break
in a pipe or valve opening.

In this case, the core uncovery has a presssure
effect. It has multidimensicnal effects. There we want to
cocrdinate all our facilities, including the 2D/3D facilities,
that cculd lock at multidimensional effects under core uncovery

situations, SEMISCALE which couléd look at the present effect

278 022
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as the core starts to uncover.

2 :' PROF. THEOFANOUS: I agree with you. I asked the
3i gue=tion in terms of not only core uncoverv, but two-phase
‘% distribution within the primary system.
5? It is interesting to know what is in hot leg and
®| what is the composition or percent of vapor in the inlet
7}. to the pressurizer.
ali When they are different, one would expect different
’ ; behavior and different feedback from the pressurizer.
‘o;? This  ad of question. .
1]§i If you loock at oaly the core uncovery itself
12?‘ separatély, then I -~ R

i
]3£ MR. SHOTKIN: We don't have any one facility
145; where we could look at all effects at the same time. We
]53: could look at pressure effects at some facilities, multi-
‘é‘i dimensional effects at others. We must try to integrate them
17:; using codes and engineering judgment.
" DR. PLESSET: 1Isn't it unfortunate the core test
" facility was designed the way it was? Before it was built,
0 it might have been made to stand scme reasonable pressures.

‘
2!

How did it happen that it wouldn't It is to¢ late now, but
I am curious hcw it happened that way.

MR. SHOTKIN: The scenario the world community
24

\ce Fageral Reporters, Inc.

25 |

has peen analyzing for the past several years has been the

large break LOCA. The biggest uncertainty was in the
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reflood portion of that. We understcod pretty much the

conditions where our uncertainties were. Those were at low
prassure.

The system had depressurized and we are wondering
how fast the ECC liguid after refill gets up into the core.
That is low pressure.

There were other uncertainties.

DR. PLESSET:

Is there an early guench, for example? What is the effect
of the externally-mounted thermocouples, which could be
quite significant and might affect the interpretation of the
LOFT results unless we have information to the contrary?

There have been a lot of measurements cf the
effect of little bumps on th! 35 like fuel rods having a big
impact on cooling. These are other things.
Where will they be studied? The test facility
would have been fine if not misdesigned. :ow come that
happened?

Say in a word why.

MR. SHOTKIN: t is a -- it was originally

called large scale RF test facility.

DR. PLESSET: We should label it that always in our
minds?

MR. SHOTKIN: No. We can try to redirect the
program to lock at scme core uncovery tests that might give

us informaticn on multidimensicnal effects.

.
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" Dr. Tong is over in Germany next week to discuss

with the Germans and Japanese how to redirect those

3!5 facilities. He is taking with him staff ideas on that.

!

‘i DR. PLESSET: It would Fe a neat trick, but unless

5; h2 is a genious, I don't see how nr can do it.
|

6'1 You didn't tell me how it happened.

7} Oh, it was a refill facility.

8 MR. SHOTKIN: Reflood.

9f DR. PLESSET: You are trying to make it i~to

‘oé something different, more than that.

| MR. SHOTKIN: That's right.

‘7: MR. MC PHERSON: I am Or. McPherson.

lajb The facility that you are discussing in Japan was
i

I‘f designed by the Japanese prior to our encering into

ls;i discussions with them on the cooperative work.

‘6‘! Nevertheless, yes, it is a reflood experiment.

K f But I &id want to say a few things around the guestion yecou

" ha'e been asking.

e The LOFT core is 83 percent of the diameter cf

20: the cylindrical core test in Japan and conseguently constitutes

a essentially almost the same amount of 3D necessary that that

2 facility does.

a3y However, we are unatle to make the ~ tailed

24

measurements that that facility does. The tes's we have

i run to éate in LOFT have given us high confidence in sur

70 N4
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understanding of what is going on in the core.

Nevertheless, those which we de have, have been
very helpful in supporting our understanding of the
thermal hydraulics.

Finallv,re surface mounted thermocouples, we have
eight different programs ongoing now in support of that
guestion. Some ‘n reactors, some out reactor. That is,
using 2lectrical heaters. Even some electrical heaters in
reactors.

We believe the entire test series will give us a
complete picture of where and when those experimental thermo-
couples do nave an effect. We know they do sometimes. Ve
know th;y don't sometimes.

We are trving Lo draw the boundaries.

DR. PLESSET: We need to take a break.

[Recess. ]
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DR. PLESSET: All right, let’s reconvene.

We were having some discussion regarding SEMISCALE.
Ne weren”’t quite completed. Mr. Ebersole wanted te comment.
Then we will throw it open.

MR. ESERSOLEs In our past world where we thought
the large LOCA was he principal and nrly onlyv area of
jeopardy to ccre coliing after trip, we put a number of
safeguards to help that conditions. The UHI system s one,

Looking at these in their mitigating capabilities
to help out, wr overlook the accident potential of these
systems. Anong those is UKI, tlie capacity to disrupt core
cooling capas .y.

ihis wvas approximately a 30~to=i r io of
call=-ups for needéd functions of UHI to i{nacvertent call=-upss

a 30-to-] propability we would rather not be called up.

o
w
®

ffect is to potentially invite the discharge
of nitrogen into the sealed primary loop.

The fajilure crit

4

rion facss prodolems like vertex

formation in the accunulator, difficu

b

ties in measuring

level, activating “ralves that must close under dynamic

T ‘- 1
it 1s critical ¢

(8]
9
[l
W
st
P
~N
w

[
J

0

(&)

=

'

|
Q

W

“

§ o
-
€

ot
-

g

-

w

%

ICA mitigating functions, notably UHI itself.
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I will feed tha: back to the project in their program
plamning.

de talked apout looking more sp.cifically at the
noncondensible effects in the small break scenarios. With
respact tc UHI I heard similar comments .rom other people.
We are all running very rapidly right now to learn as
quickly as we can to construct what should oe looked at
first.

PROF, THEOFANOUSs [s it correct to get the
implication from what you say that yuu look at the
upgrading of SEMISCALE as the facility to sort out the
systems effects for small breaks?

MR. SERKIZs We are looking at SEMISCALE as the
primary focility besides LO%T in the United States to look
at small break effects.

Lew indicated & while ago Dr. Tong will be in
Germany talking with the German Federal Republic and. the
Japanese.

‘e are looking also at utilizing other facilities
like PKL. we have =— PKL does now have a secondary system,

3 bettar seccndary system in 2lace.

ne
-

Ne will b

L3

ooking at that also to see if thcse
facilities, in 3 cooperative fashion with the Germans or the
Japanese, could rot run small preak tests or FAR type

transients to2 give us information sooner.
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PROF. THEOFANOUS: You don’t envision any new
facilities starting from scratch?

MR. SERKIZs Not at the present time.

MR. MICHELSON: Along the same lines that Jesse
Eoersole was elucidating on, It is also important to
consider the situation wherein largers breaks are changed
to smaller oreaks, or in some cases changed tc no break at
all.

Depending on the point in time this occurs you
could get interesting core cooling groblems. The most
obvious case in point {s the boiling water reactor, wherein
you isclate the pump isclation valves and between the wvalves
you end up at low pressure momentarily with low inventory,
but an immediate reporessurization wit%out the ability to
supply large amounts of water.

There are cther casss wharein perhaps the
isolation == the preak is downstream of an isolation valve.
You go to close it and it doesn’t fully close. The large
preak now changed to a small oSreak.

These kinds of situations don’t agpear necassarily
unrealistic in the real world. Maybe you could indicate
for 2 moment your views for such situations.

M3I. SERKIZ: Let me respond to the point you
brought ug on 3WEs, which in themselves give you that

potential for this intermix.

276 029
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kds | We will carry out this summer in conjunction with

2 the upgrading of the TLTA putting together this type of

: 3 scenario and seeiny what it would take in a facility to have

F 4 the cpability.

F - The reason [ am not in a position to do otner

E $ than show you a2 list on some of these types of transients,

: 7 saying those are the most important — there has b2en a lot

i 3 of discussion already going on as to what is important.

| 9 Also, | would make the point brought up earlier
19 by scmeone about wny don’t we run these tests in larje
I plants. Some of our 2WRs lately have been running some of
12 these tests for us.
13 The 3AR {s a different animal. [ look at it as
14 - that type of machine and the PAR another one. '
13 We are working with the oropabilistics analysis
18 oz2ople analyzing these. A lot more of these scenarios are
17 neing developed as possibly for real versus the single
13 failure criteria.
H 4Re MICHELSNNS Of course, these can occur with
29 just postulating a single cperator action or faillure. When
21 you look at the pressurized water reactor, one shoulz not
22 overlook tnose plants with loco isolation valves, There are
23 a few i{n the country.
<4 They heve this striking potential to changs oreak

| 25 sizes quickly under circumstances in which the core mav not

278 030
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? 2 MR. SEZRKIZ: This is'a reason we want to maintain
f 3 in SEMISCALE two independent secondary loops, so we can
? 4 have that tyne of simulation capability.
; 5 «R. EBERSOLEs Not only do thes have those
6 valves, but have odesrator instructions to try to stop the
7 legk,
8 DR. PLESSZET: Would you go on to your next part,
. Al?
19 MR. SERKIZ:® Yes.
il {Slide.)
12 I would like to very gquickly take you through
13 these four programs, concentrating primarily, to give you an
(- 14 insight .on our thinking, in upjrading the TLTA, and giviéq
15 you information in general.
16 Ahen carrying our buget ¢category here, these four
17 programs appear. WNe have a lavel of effort at INEL that
13 we utilize their staff towork with us and interact with
7 the contractors.
40 The reascn for this is these three programs are
21 cocperative programs, and they do involve, in the case of
22 the BAR, ocbviously Ceneral Electrics in this case,
23 Nestinghouse.,
o4 The budgzet di: ~’'«tion tnat we have for those
25 crograms s as fc.ilows.

278 031
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(Slide.)

The budjzet distribution in fiscal 1979 is shown
here. The reason for these programs coming down lower than
0ak Ridge is, recognize the NIC share of the Iindustry
cooperative programs ranges sumawhere Detween 38 to 42
sercent.

What we are doing here is funding part of the total
program cost. That information is in our handouts.

(Slide.)

The program at (Oak Ridje terms the PWR blowdown
heat transfer program i{s displayed here. We have concluded
the bundle | experiments, and we are In the process of
installing, within a week as pest [ can determine from the
ceople at Nak Ridze, we wil have installed bundle 3, whicn
ha§ consideraply ﬁore inte}nal thermocouple and two phase
flow monitoring instrumentation.

[ put this up, and | want you to note we are getting
oUt of a large LOCA program. This {s slated and 17 deing
managed by (ak Ridge to conclude In fiscal 1982, Ficral
i?80 is the year where we will conduct the round=-cff
experiments on bundle 3. The i{aformaticn and experiments
are in that packaje you have,

Ne util

b~
-

ze fiscal 1981 to analyze the cata and
essentislly rlose down the facility and i1ssue final repcr:s

and 2nalyses in fiscal 1982. As 2n example, [ would show vou

2718 052
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(Slide.)

This is pundle | that came out of the lak aidge
facility. That was designad for something like 14 or I5
powered blowdowns. [t has undergone 34 blowdnwns.

You will note the heater rods, electrical rods
are pretty strajght. It looks in good shape. On this
particular bundle, once we concluded bundle | (ests, we ran
b0filer tests. W2 have a high degree of confidence in 0ak
Ridge designing and fabricating bundles with his
survivaoility provacility.

To show you that the program i{s in the process of
concluding its final round of testing and going out of
business = people will be put on something else.

(Slide.)

With resuect to the BWR research conducted in
HSR, cur programs in terms of experiments are concentrated
at two facilitiess TLTA which you have seen, the program
at Lynn, Massachusetts, [ will show you photograpns »f
equipment and facilities up tnere.

[ just want to use one offshoot slide you don’t
have just to discuss with you wnat we plan on doing.

(Slide.)

— -

333

[f you recall, the TLTA inmcoption back in 1972 was

a single buncle facility. The jet pumps dicn’t have the

278 ()33
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“%ds | correct height. It was a simulatfon racility to model the
2 clowdown phase of a 3AR.
3 Since that time the program hsa been augmented
4 as you see here, |t has been 2 jury rig add-on, et cetera.
5 We have come through a set of experiments that we had in mind
. for that facility, and the time has been long overdue that
7 the facility should be upgraded so we have a Detter
3 representation of what that facility should have in h-r-dware

¥ for BWR LOCA testi ;.
10 «Slide.)
il I emphasize this because when you call it 2 small

12 or intermediate break. it {3 LOCA testing. [ would focus

13 up the TLTA to you this morning two ways. 0One, we want

(' 14 to vograde {t tc conclude our LOCA testing. [ - will show you
15 3 schedule going with this.
16 Ne want capability to run blowdown through reflood.

) We plan on installing three bundles to have parallel bundle

13 effects. We will upgrade the internals to have full height

i3 scaling on the jet oumps, 2 better steam separator, improved
<0 b/pass and volume cistribution and scaling, and alsc have

el the capability to run small break tests.

22 I will show you a slide that [ didn/t have prepared
3 to Iinclude in your package.

24 (Slide.)

25 Schematizally, what we have hera is this snows where
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we intend to be in an upgraded TLTA.

With respsct to that same consideration and
redirection, what we plan on doing is also loocking, and we
are looking, at what [ term here a TLTA extension. It may
not te a TLTA extension. It may be a combination of TLTA
and utilizing the Atlas facilitiez at T,neral Electric at
San Jose.

These are BAR transier.®s being looked at in
terms of scenarios and events, We srould be through that
phase by roughly September to see what sort of . “*entions are
on TLTA or a combination of Atlias and TLTA.

‘n Tom’s slide we showed supplemental deltas cf
three or three and a half for SEMISCALE {n fiscal 1980, and
scmething on the order of s$3 million in 2 blowdown and
reflood heat transfar are back=of-the-envelop typs estimates
now to go into an extension to loock at transients that are
off normal operation, but without neutronics feedback. It
is on the order of $2 million.

All I c3n say is we are actively interacting with
the NRC Staff. Points of views are pDeing expressed. Maype
we shouldn’t do this in small facilities. Maybe we snould
instead analyze mure closely the BAR transients we had
already.

I am 3iving you very current thinkging. We hope to

come up vith the highest probapllity asscciated with these,

278 035
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“vds ] and do an ordering, and we would be in a position to report
2 to You where we stand on that.
3 In terms of budget cycle reguesting supplemental
B pudgets and so on, we feel we need a 3WR type facility to
5 start looking at some of these type of transients. ~hat I
5 would like to do is show you & few color slides and some
7 packground slides on the WNest Lynn facility of GCeneral
3 Electric.
- (Slide.)
190 In that facility what we are doing is looking at
3! what haocpens in the upper plenum, tne upper core plate tie
12 StruCtureses +4e .3 _dSt 2an overview on that particular

13 facility.

14 That facility is now in operation, and the

15 NRC contract interactions with both EPRI and GE have been

16 concluded in ths past month.

17 This, for example, is the sector bundle that s

13 beaing == sector simulator bundle being "'tilized in the

19 West Lynn facility.

20 (Slide.)

21 I think you are familiar w#ith the 2ssembliast the

W
[3%)

handling handles, boxes, channels, so ons full scale raid

fu

us2, 30=degree sector.

L ® |

24 CS is, | pelieve, scheduled to conclude thair

25 BWNR=% type tests at the end ¢f July. That cata will be made

278 056
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available to us as part of this triparty [ rogram. [ would
guess that would bes available to us this f;ll.

s The program that goes with that, [ will show vau in
overlay form.

(Slide.)

This is in vour package that | provided you. It is
a program that the core spray distribution testing will
continue into fiscal 19803 single heated electrical oundle
testing at the San Jose. WNe will continue both — w2 come
out of here with the 3WR-6 testing, and go into BAR-4,

Ne also have scheduled 360 degree, roughly a third
or half scale diameter testss the analytical support.

Of course, * : program now is projecting into a
four year cycle beyond fiscal 1979 with this type of funding
distribution.

This particular program, the numbers shown here are
NRC costs, and are 40 percent of the estimated operating
cost. #hat we have through these cooperative pgrograms is
& reduced bdudget rejuirements on the JRC.

Perhaps [ < "uld stop here on tne 3WR grograms.
ne Nave a new one. [ can come bDack with suppleme-~tal slides
and take questions on the OE programs.

OR. PL

m

SS2T: Let’s do that. Maybe there wil. be
no gquestions.

MR. SSEXIZt WNe could jet pack on schedule.
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| “ds | Let me just give you 2 brief overview on another
‘ 2 triparty program on. Flecht Seaset.
‘ 3 (Slide.)
4 This is the program at Westinghouse, Pittsourgh,
5 indicated earlier. We are looking a2t bundle separat: effects,
é steam gjenerator separate effects, upper plenum, ultimately
0§ tying these components and separate effects type of
3 experiments into 2 system effects test.
? Ne have both the |81 rod bundle and 21 rod bundle,
10 We run poth flow blockajze and without flow plockaze. The
1l schedule that goes with it = perhaps this would be the
12 point to concentrate the discussion on or talk from.
13 (Slide.)
- 14 Our unblocked bundle tests are nearly concluded.
IS I think August, the 161 rod u 2locked bundle test will be
14 concluded. We a;e putting together 2 21 rod buncle for
17 flow tlockage tasts. We would run those tests on 161 rod
13 bundle.
i~ Steam ganarator separate effects tests, that will
ac be concluded In the same time frame, carly fall. We have
3 an upper plsnum where the upper plznum Is a scaled usper
2 plenum that has the type of geomatry representative of a
23 PAR.
24 The upgar plenum geometry, steam jgenerator and
2z oundles will be coudsled into a system effects type of systenm
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kds | that would be run out in this time frame,

2 The level of funding associated with this program
3 is as shown here. Again the cost to NRC is 42 percent.
- PROF. CATTON: | have seen Flecht, TLTA, SEMISCALE
S and the reflood tests. | am having trouble trying tc figure
<] out where they fit into the big picture, and what the
7 contribution of each is.
3 I get the ‘eelin3z in looking at what you are
7 presenting == for exanple under Flecht, systems effects
10 test, scaled 2-loop PWR utilizing components and so forth,
11 what is being done at these other facilities that couldn’t
12 all be done at SEMISCALE, for example? wWhy do you have to
13 have the Flecht system as well as the SEMISCALE?

(‘ 14 ) Can some of the TLTA =~ could they, for example.

15 be folded into SEMISCALZ? Could the 0ak Ridge program be
18 folded into SEMISCALE? Would this yeild a more efficient

i system or more effective use of the dollars?

13 MR, SERKIZ: Many gquestions. Lat me try to come

12 back through them,

Fie First, Sc4ISCALE i{s an intejral systems facility

2l that allows vou to 30 from high pressure tc low pressure

P througn a LOCA transient. It has its current limitationss

c3 pernaps not noticeable being the core region dimensionality
z4 effects and limited bundle representation, for lack of a

23 oetter term.

278 049
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Nith respect to the Oak Ridge program, as |
indicated on the earlier slide, that s essential concluded
over the next several years.

Bundle 3 was put there so we could get LOCA
information so we could determine two phase flow mixture
distrioution during these transierts and in effect conclude
the type of data base that was reeded to come up with the
heat transfer correlations and put that question to ced.

It is a highly instrumented bundle. We ars not
concentrating on time CHF. That was beat to death the
last few years. That (s a PAR type oundles TLTA is 2 BaR
type bundle.

Can I fold SEMISCALE and TLTA into one? No. BWR
and PWR are different animals. [ have two facilities. One
I alre nave on line, principally designed to be a PWR.

[ have . BAR faclility which I am saying needs upgrading so
we have a parallel channel effect, the correct height scaling
on jew pumps, more representative geometry, et ceters.

In terms of cost effectiveness to the government,
the ceodperative program cost the government out of a total

of some 38 percent.

If I tried ts cram esverything into one facility,
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»ds l investment to investigate the two principal type reactors.
P The Flecht Seaset program was designed prior to
3 TMI to handle.reflood, handle =— primarily look at flow
4 clockage effects. This was the reascn for the 21 rod
5 oundle.
) This was Jdone in close coordination with the NRR
7 pecple. We wanted to look at local flow blockzge effects. If
3 you are modaling the thermal hydraulics, these buncles are
9 instrumented.
id It i{s 2 program built upon a puilding block of
11 separate effects, and taking the same equipment available in
12 the program and tying it together into a low pressure system

(~ 13 effects facility.

|4 I can give yoy an example. WNe already used, for
15 example == we got some data —= ] will come back to tnis slide
16 for discussion purposes.
17 (Slide.)
18 We have, for example, just move testing around, and
19 w2 have run steam cocling tests, and preliminary analysis
29 shows oetter cooling than the current model.
ra Loren, did you tell me 50 percent enhancement?
c2 M3. THOMPSON: Yes.
23 2. SERKIZ: ANe have a high temperature casadilitye.
24 stress thnis point with Flecht 3Seaset. [ am jumsin; between

ro
($ 1]

S Vi3 - : N i £ < ! Y2 {
facilitiss here. ¢ have different facilities and are tryins

R ——
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| ~kds | to de the most in eazh.
2 Flecht Seaset has a testing capability of up to
3 2300 degrees Fahrenheit. To tist reflood conditions — this
< i; even more important when you look at perhaps starved flcw
5 or boil-off, where you are looking for data in a region where
5 fuel clad damage can start occurring.
| N2 have simulated fuel pin desijned or bundies with
5 a testing capability uo to 2300 degrees Fahrenheit.
9 A guestion came up, why can’t we do this in other
12 facilitles? Different facilities cover different aspects.
i Nhat we are deoing here i{s tryin; to do the most with
12 existing facilities, include our LOCA related research,
13 certainly concentrating more on the small LOCA than the largje
~ 14 LOCA, but certainly conclude those program particular aspects,
15 and then redirect programs either.in as is congition =-
16 in other words, use the facility or something else, like we
17 could potentially use the Oak Ridge bundle for boil=-off and
13 natural circulation tests in the bundle.
R (Jkay? WNe haven?t thought that far. We havan’t
23 planned that. I think it would cluster up this type of
2l meeting tc give you four examples and et intc that tyze of
z2 discussion.
23 Let me stop and go sack to the guestion.
24 YR, MURLEZEY:s Are you close to the end? de are way
23 Dehind.
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MR. SERKIZs I would like to. I don’t know {f I
aNswered your zuestion. These facilities have their own
capabilities as they stand.

PROF. CATTONS [ gless a better answer would rave
oeen 3 single viewgraph showing the flow of infcrmation from
the facilities to your goal.

I will have to read the transcript. [ got lost in
what you were saying. [t was too much too fast.

I want to ask one more thinj. We had a report
a year ago about visws on the dlowdown heat transfer. and
what was felt to be needed to 22 done in that area.

Paul didn’t feel much more needed to be done.
There were concerns aosout electrical neciing. [ see
continued use of facilities with electric hgating and
expansion of faciiities with electric heating.

Just 3 single comment on that will end {t.

MR. SERKIZ: [If the guastion {s being raissed in

I8
ot
i

terms of can an electrical heater simulate the thermal

hydraulic boundary conditions or simulate the fuel bundle,

Fs
O

=

11 £ ) 1
all of thess eslecir gl

a

w

aters have deen designed k2eczinz

LY

PROF. CATIUN: [ have ot sesn %that., Thersz wars
guestions raised apout things like Jas conductance and the

a

L3 |
ot

S )
s8ck of 1t,

4R.

(8]

<
-

O

lar having to do with reflood,.

(93]
11}
b 3
-
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- 5 % - &1
Zt With raspect o reflood?
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PROF. CATTON: In particular with respect t»
retlood, quenching.

MR. SERKIZ: In the TLTA upgrade this i{s a key
design question. It will be factorsd into the heater
design plus the programming of power to the heater to try
to get the simulation.

PROF. CATTON: [ understood there was a study in
this area going on.

MR. SERKIZ: If you c2n give me 3 specific, ! can
try to answer the guestion. [ would draw your attention %o
the las  three Oak Ridge guarterlies and severali topicals.

I would be haopy to send them to you,

Un the bundle 3, considerable care was given to
avoid perturbances of thermocouple installation, progjramming
of the heater power, et cetera.

DR. PLESSET: Let me comment about now upgrading
TLTA, which nmight have been concluded from I[van’s remark.

He didn’t mean it, | am sure. Qutside NIC there
{s a lot of coment about the dispreoportionate amount of
noney going into BWR protlems as compared to PAR proclems.
[ don’t know i{f you heard tnis.
4R. SERKIZ: [ heard it expressed different ways,
ves.

(Laughter.)
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of this sentiment?

MR. SERKIZ® Yes, I am. I will be very cand
the group here. We are looking very strongly at what
research, particular non=-LOCA ra(mizkh,({(ho}ll(e
address {n a BAR transient.

I don’t have a clean answer for vou. Une of

346

id witn

the

slides is the type of thinj we are looking at. The WRR

views. Ooviously there are vendor views,
In a cooparative program we have the benefit
interacting with the vendor and WRR and our own staff.
MR. ESERSOLZ: [ would call out at this time

spirit of trying to make this integral and cover those

in the

gaps

that will embarrass us latar that if we look at the whole

picture here and look at the accident sets you spoke 2
and the verious regimes and cooling problems, there is

distinct gap.

bout

one

Ne are considering the ractivity control problem

in the ATWS programs this is anticipated transient wit
scram,

I will sav there is 2 olank spot in our

consideration in losking 2t unanticipated transients w

scram, notapcly #ith respect to the 3Ws. When we get s
kind of flood loss in the PWR, wc reflood with highly

w

[ty

-
~

[t

re and in the interval we ar2 voiding we have ths

reactivity problem at nand.

nout

ithout
ome
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'308.08.9
~Xds ! A BWR refloods with co2l, clean water., Therefore,
2 it is an atsolute requirements that the rods get in a3 3WR
- type reactor before starting the reflood process. There is
B na mechanismn which will jeopardize insertion of those rods,
5 one postulates, tut there are.
5 Noticeable among them is the stubborn aspects of
7 the designers to continue to put the drive contreol insert
3 and eXhaust tubes in direct line of the muzzle cf the blast
; from LOCAs inside the dry well.
19 This brings an interface problem up wherein one
11 m1st argue whether or not you are going to get the rods in,
12 ha\v ing suffered camage in the rats nest of tubes
13 immadiately adjacent to LOCA effects.
. 14 I am not sure but what there isn‘t a mechanism
1S which will preclude gettiry some of the rods in, if not many,
16 for the reason that you closed or damajed this tube set.
17 I won’t go into detail beyond that, but [t was
\‘18 dismissed so far by superficial handwaving tvpe arguments
() which don’t hold today.
29 U, SERKIZ: Let me make one comment on one Of
21 your early comments, the nuclear feedback effects which are
2z very prevalent in the 3WR.
23 I accept your point about loocking more closely
24 at the SWNR ATWS situation. This is unanticipated. LOCA is =
25 the point [ was trying to make is one of the significant

278 047
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points of cdisagreement now, is should we invest in a further
extension of a facility to study these type of transients
where we would have extreme difficulty modeling these
nuclear feedback effects with electrically heated bundles?

MR. ESERSOLE: [ am thinking about {t more
crudely. Can you asses without j0ing that far to the point
of acknowledging or dismissing the potential for
intercepting rod insertion in BWR?

MR. SERKIZs T don“’t knows but [ will bring that
point back tc the people [ dral with.

MR. ESERSOLE: Okay.

PROF. CATTON: [ would like to finish up th:s comment
about electrical rods.

There has been some sperial work comparing Flecht
heater rods with those filled with simulated fuel. [here
gre differences petween the two. The repsated use of Flecht
gives you highly oxidized pins, which changes some of the
reflood characteristics.

-~ Where is all this leading us tc? What meaning do

the Flecht results have? How much more of that data should

[ o)
(=
§

we collect? will leave it a3t that.
D3. PLESSET: [ think | would make one last comment

pefore you 30 on to the next topi

o

» HNe are rumning behind,
[ want to emphasize Jessie Eberscle’s soint, which i{s really

a nvcromechanical guestion.

278 043
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108.,08..11
. kds | MR. SERKIZ: | will feed that pack to people like
2 Narren Minners and the people at GE.
3 OR. PLESSET: This i{s important. It was
B discussed 2* several reviews of 3WR plants, this king of
% guestion,
) MR. SERKIZs I will bring the message back.
7 I would like to take a break for myself and let
3 Gary Bennett present the 2D/3D program, and then we can see
9 how the time situation {s.
12 I will cover model D and the technical supoort.
11 Perhaps covering the model D, since there was interest
12 rajsed here, it might be appropriate to go through {t.
pu 13 DR, PLESSET: To help us, we might leave out the
h 14 discussion of small scale ECC bypass., Just ask Tom to assign
a=B 15 a priority to it.
16
| 17
e ————
18 -
19
20
22
23
24
25

278 049
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MR. BENNETT: The next part of the presentation

2 is a discussion of the refill and reflood program.
3 In the ‘aterest of tima2 [ thought ! could mention
- I intend to skip over a number of the viewgraphs in tne
5 handout.
] (Slide.)
7 The 220730 program {s an jinterational cooperative
3 program with the Japanese and Federal Republic of Germany.
J It was set up to cover such ph:nomena as steam binding which
10 might occur in a pressurized water reaction given a LOCA,
11 flow distribution effects within the core, flow hydrodynamics
12 both in the downcomer and upper p2lenum, and we are now
13 looking into guestions such as core uncover and national
14 circulation.
15 I would like ot briefly describe the facilities
16 involved in the 2D/3D program.
JZ~__*§_\ (Slide.)
13 Ih Germany we have the PKL faciifty. This is
13 not formally 2 part of the 2D/3D program. However, Secause
22 we have been testing out instrumentation, we are getting
21 a lot of information out of {t. That i{s a full heiznt
22 facility with 3-loop capability.
23 Now the facility which Is being bullt in Germany
24 as part of the formal 2D/3D agreement is the unper plenun
25 test facility which {s a full-scale vassel and will 5e¢ a

2/8 0L0
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a full-scale markup %f the upper plenum 360 degrees ~ith the
downcomer. Ir Japan we have the cylindrical test

facility which is 2000 electrical rads, full height core,
with a systerm effects —-- it has four loops. Also in

Japan we have the slab core test facility. 2000 rods.

Full height. The interesting thing is that it/- full

radius. A full radial slice. The U.S5. contribution includes
development of advanced instrumentation for these Jazilities
and analytical work at Los Alamons using TRAC.

Through the program we hope %o bSe able to develop
information and understanding modeling large breaks, small
breaks, natural circulation and core uncover. Also
indicated ECC penetration, steam binding and flow blockage,

(Slige.)

RES The aceomplishment so far in fiscal year 1379

includes completion of construction of the cylindrical

core test facility in Japan and a number of shakedown
i,

tests have already oeen run on the cylindrical test

facility.

The preliminary design of tne slab core test
facility had been completed., #e hope to nave tha: osserational
in early 1981,

The air water locp tests in [gdaho have Deen
completed on the instruments which they are provided, A2

have already completed installation of a number cof the

278 051
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instruments in the cylindrical core test facility and
PKL. TRAC calculations have been run cn PWs as
part of the program and to identify test facility design.
(Slide.)
Dr. Plesset mentined in the opening the effect
of the different programs on licensing. [ indicated on
this viewgrapgh some of the effects w~e think the 3D program
will address the rteam binding effect and its influence or
temperature.
Downcover behavior and effectiveness of different
ECC systems. We intend tc look 3t small breaks andg
natural circulation discussed in the various facil.ties.
Secause these are larger scale than what we have felt within
som2 areas, this will help us in th2 computer code checkout
and extrapolation to a full sized pressurized water
reactor, o
.. (S11de.)
ne have :een‘lookin;*into what we can do t2
address guestions which have come out of TMI. Dr. Tzng
is going to be in GCermany the end of the month=legng with

Mr. Farmer, pgrogram manager, to 3Jiscuss with the Germans

w
O

and Japaness how we might aporopriately move the dirsction

of these prograns to address other concerns such as small

oreak tests, natural circulation %tasts, block bundle tests
and core uncover tests.,

ST D7)
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We are working on this now to exglere how we
can incorporate this into the existing schedule and jet
agditional information at 3 larger scale.

‘ (Slide.)

The budget is broken out here. [ & 2 in Lhe
handout additional information on the work scope of the
principal laboratcries. The 3003 naws is our budget is
going down in 1981, The 1980 budget currentlyunder
Congressional review is $15.,8 million. In 1981 it goes
down to $12 million. We are not involvea In the 1980
supplemental for the 20/3D program. The labs devalc>ed,
Idaho is developing pieces for facilities. 0ak Ridgze is
deVeloping =dvanced instrumentation to get thickness
measurements, and s» forth. Los Alamos 1s providing the
eng{y:ical support to tie the various facilities together

e e—

and eventually scale them to larje-sizes plants.

In agqii}on they are providing stereo lens2s,
————
basically periscopes, for lookinj at these fislds., a2 have

a number of support groups helping us who are involvag in

preparation of specs and general technical sucport.

So the progra=n peaks in 1980, The oudg

[y

currently being considered by Congrass starts dcwn d2ginmning
1"\ 19810
: .think from the schedule charts whicn you have

you can see the technical reason for i{t.

278 053
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oy | (Slide.)
{ 2 Most of the activity starts In this pericd. 3ecause
: 3 a large part of our instrumentation has to be delivered In
4 1976 780 periond, that is when we expect our peak fundinj,
| 5 and then we will start ramping down. A lot of the
. 5 instrumentation will be in place.
7 As we move out to 982 to 934, it wilil ber
8 preliminarily analytical support on the part of the U.S.
3 The cylindrical core test facility is currantly
10 undergoing shakedown tests and the sladb core will undergo
| J1 shakedown tests in 1981. This indicates th: need the
| 12 laps have for providing suoport to the Japanese program.
13 (Slide.)
14 Similarly, you can see the Germa. program. PKL
15 is not formally a part of the 2D/3D program.
16 However we are using {t to test out our
17 instrumentation. We arevqsttin;‘igggszgfipn from PKL.
18 The pi'incipal German facility here. Hers is
19 our schedule. Most of the instrumentation we nsad to De

20 delivered {n 1981,

2l Now the handout has work scopes for [canc and

22 (ak Ridge and Los Alamos. [ nave viewgraghs on thoss,

23 if vou want to discuss them.

24 But that in a very odrief nutshell is the 22/30
23 progrem, and 1 am happy t© regort that we are on schadule,
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f ow | The Japansse and GCermans are on schedule. The
i 2 UsS. program {» »n schedule.
i 3 DR. PLESSET: Thanks very much. That s on
! 4 schedule. We aren’t. L?t’s have prisf questions on the
. 3 program,
E 5 MR. CATTON: Could you refer me to a document
| 7 somewhere that would give the detalls of these varlous
; 8 programs? What do you axpact to get out of the Japanese
v program, what m2asurements and runs will be made?
10 Then you can aveid using up the time of the
11 Subcommittee.
i2 MR, BENNETT: We hz e several documents. e have
13 a paper presented in Japan by Or. 500 which describes
’ 14 instrumentation. We have a3 baseline document. [ can get
: 15 you zopies of those. B
16 MR, CATTON: | ar particularl;_zaterested in
17 the physical processes we will know about after the test
J D, S
| 18 is run, -
| 19 MR. BENNE[T: we will send you copies.
23 DR. PLESSET: Let me make one comment hare.
2l Trere has been a lot of emphasis pgut on {nstrumentation
E 22 which will be adapted to  perating light water reactors,
? c3 particularly as a result cf Tul=2., You have a large
f 24 instrumentation cdevelopment program In addition to the
' 25 instruments we think of right off, levsl indicators and

355
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b | maybe improved pressure temperzcure Iinstruments, and
2 instrumentation to follow the course of an accident.
3 Now could your program make contributions 2s to
i those problems? | am speaking now of things we can put
- intc present type reactors, as well as new ones.
) SO there is &8 special requirement here that 1is
| 7 quite different from the instruments you had developed for
' 8 a research program. These things have to have life,
% ¥ requirements anc reliability requirements. Quite diffarent
| 10 from research instruments. It would be very halpful in
11 this large program {f some work could oe¢ done in that
12 area.
13 MR. PEINETT: We do t.hink that there will ce
14 some spin=off soth . om this program and others that will

15 be helpful. — ——

15 DR. PLESSET: [ want more than spin-off. !

17 want a real fard effort. In some sense [ would be less

T IR ——_—

18 interested in some of the irstrumnents you developed for

15 this program than [ am {n the instruments that might coms
20 out of it for LARSs in the nea, future.

21 R, SENNETT: DJr. Sc .alks to various people

22 gaoout the possibility of using some of thase (nstruments.
23 One cuestion is always?: can we get thnes Jtilities t2 use

24 some of the things tht come out of these srograms?

25 OR. PLESSESTs There ares othar ways of gett.ng the

278 056
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utilities to use them, if they are really good instruments.

DR. S00s About instrumentation, we Jo havz = up %o
now the ones we are having are for the research type. I
would »20int out =--

DR. PLESSET: We aren”’t criticizing.

DR. SO0Os We fully aopreciate that point. Research
type is not always appl icable to the power plant. But there
are some external ones that we used, unobtrusive ones, that
could be applied. We are going through verv detailed reviews
and we have submitted a memo to Jr. Tong on our
recommendations.

In Idaho they have 2 so-c2lled commercial clan
allication and that is second run. In July when we have all
instrumentatopms going th}ough the third total review, we will
have a2nother halfday review on wnich instrumeamtation could ___
be appliec for the power plant and which conditicn. ve
are going through this review. —_— N

Among all the one

n

#e have, there are quit: 3
few externally applied, such 2s jamma beam and so forth,
we can apply to the power plant toc.

M=

m
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petween the B&AN design and Aesting
find we will be anle to reobtain solid liguisd systams an
BN type design, because 2f the efficiency cf the venting

process.
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On the other hand, we won’t find that capaoility
on the inverted U tube steam jesnsrators and may well De
approaching an admission after viclent arguments about
it, that we may have to face permanent loss of natural
circulation on these types of ste2am generators.

All is not lost if that is so, if we can cnol
oy evaporative reflux condensation in the steam generators.

Do you have such a program accommodating the
use of borated water in that process?

MR. BENNETT: As a matter of fact, we have been
talking about the possibility of the reflux boiler.

Dr. Ton3 has been %talking aobout it in-houss.

Ne plan to discuss it with the Cermans and Japanese.

MR. EBERSULZ: I didn’t sse it.
MR. BENNETTs [ skioped over that guicklys— --
MR. SULLIVAN: Gar, could you draw & scenario
between the FLECHT=-3ET program and this 3D program in tarms
of the REFLOOD? We see lot of similar type cf work seing
done for both.

MR, BENNETT®* The jquestion there is mcre one of
scale. The 3D program allows us to look 3t additional
multidimensional effects. FL=CHT allows us to focus on
intrabundle effects. Both are impertant.

The programs will be

complementary. The people running the=n are down the hall
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from each other.
Nestinghouse has been involved in reviewing the

direction we are going in the 3D program. [ think the twe

compliment each other in terms of scale.

MR. CATTON: What kind of effects do you

expect %0 see in the Japanese tests?

MR. ZSNNETT: It have been postulated you may

have flow going one direction vertically and down elsewhere.

Chimney effect. Oh, you are talking about recirculation?

MR. CATTONs No. [ asked a guestion.

MR. BENNETT®: You are talking about the original

scope with the REFLOD.

MR. CATION: Ahat kind cf 3-dimensional effects

do you

may be

of the

expect to see?

MR. BENNEIT:

2 chimney effect.

core and coming

MR. CATTONS

Thara -

There may be cross flow.
lows going up in one location
down somewhsre else,

Nater up, water down., Recirculation

quench rod, is that what you are saying?

¥R. BESNNETT: [t may be.

M. CATION: s that what the chimney affact is?

M2, SENNETT: No. 1fou have a flow cne way and
ancther potential flow patitern elsewhere. (r vou ¢coulsd have
flow, you know ==

iR . CATIDHS wWould recirculation telow the
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guench == [ thought you meant the water would geyser up
in the middle and there would be steam on both sicdes of it.
That i{s not what you mean?

MR. BENNETT: No. Stan, you loock like yocu were
about to say something.

M. FA3: Stan Fabic. The way [ understand
chimney effect —-

DR. PLESSZT: The mike isn’t on.

MR. FAE: 0Okay. Ne may have a situation where we
are generating a lot of steam in the central part where we
have higher peaking factors and may be getting water coming
down from the tmper plenum around the periphery.

So you have a fall back around the periphery.

Ne have steam going up in the hot chamnels. That is one
forn. of chimney effact. And we have observed sven in
one~dimensional test facilities situations where flow is
coming from above while the steam is coming from below

in the same channel above the guench rod.
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DR. PLESSET: Any other comment? It is a big
program and I would think yvou might have some opinions with
regard to -- yes?

MR. ZUDANS: I like to come bacx to the guestion
Ivan asked before. I had a chance to think about it. Does
RSR have some sunmary sheet ‘nat shows all the information
that you looking to obtain from different programs and then
indicating from which of your facilities such information
is expected to come?

In other words, an overview picture. We have
been asking the gquestions all the time. We don't guite know
what they expect to get from one precisely. There could be
duplication. That was a good guestiocn.

I would like to see such information on a large
sheet or maybe two sheets.

DR. PLESSET: You might get a papyrus role.

{Laughter.]

PROF. CATTON: I would even buy three, but three
inches of paper is a bit too much.

MR. BENNETT: Over the years we have put together
ifferent charts.

For example, there is one which Dr. Tong shows
guite cften which shows scale and different phenomena plotted

against it.
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362
understand what we are talking about.

DR. PLESSET: Thank you.

Al, we are back to you.

MR. BENNETT: One thing I might mention. Since
we are not ccvering technical support, I asked Andy Bates
to pass out the research support branch of the technical
support activity and that will be coming around for you to
lock at.

DR. PLESSET: Fine.

MR. SERKIZ: What I would like to do is gquickly go
through two categories.

[Slide.]

One calleéd Model D.. That was primarily because
the guestion was raised where do we address basic phenomena.
I will give you examples. We have a funding subcategory in
separate effects research branch we call Model D.

In those particular programs we do have research
going on at universities and at scme national labs using
pecocle that have developed an expertise ancé are acknowledged
to have good credentials.

We use their data to develop basic correlations
or basic models.

[(Slide.]

The programs we currently have underway in fiscal

1979 == these we had for several years~-- I think many of the
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persons sitting around the table are familiar with them --

we have at

‘ob Hendry

locking at

developing

ANL transient heat transfer modeling. Under
and some of his perscnnel.

At Broockhaven we have Owen Joneés and his people
noneqguilibrium phase change.

We utilize a variety of staff ac INEL to work in

and benchmarking the heat transfer correlations

and verification.

John Chen at Lehigh, loocking at noneguilibrium

heat transfer.

Peter Griffith working with us in reflood

thermal hydraulics.

at condensation phenomena

Prof. Bancroft at Northwest University looking

to come up with right models to

model condensation rates.

Dick Haley doing LWR safety research as a

category we carry.

flow.

Long Island locking at

would be fuel rod type

Washington to come up an understanding

regimes.

two=-2hasea

Channel research on

we Or. Lee at Stony Brook University in

have
drocplet entrainment between what
assemblies.
We had work gecing on at the University of

cf two-phase flow

U6s

-
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1|‘ The point I would make here, what we are doing
I
21; here is many of these studies have been basic studies that
it
I
3‘ have concentrated on the large LOCA.
I
‘l All these programs are currently being discussed
x
3 ' with the principal versus an NR staff and others to see where
| . .
® | we can redirect the level of expertise and thinking into non-
? large LOCA.
o |
i [Slide.]
9: Scme examples of this, of the specific activities
10 | "
| that are carried out.
1 | L . .
| At MIT under Peter Griffith, he more recently is
12 | . : . .
2‘ looking at natural circulation between hot and cold regions
RN I . : : : A
- ; in a bundle using 2 x 6 rod sections. Studying hew liguid
} - -
14 ! 4
| moves between them.
15 | . .
;i He locked at steam generator modeling during
16 | . . .
. reflood, using a 4U tube steam generator. Studying flow
17 : ; . : " o
regimes as a function of air and ligquid velocities.
1 : = : :
: He did lots of work in gravity feed reflood
19 . .
cscillations.
0 )
: (Slide.]
21 S 8 & 2 i
: Dick Haley at RFPI has been working on these areas.
42 | Two-phase flow instrumentation looking at void fraction,
& distribution within buédnles, phase separation and distributiocn,
- parallel zharnel effects
ice-Fagersl Reporters inc | 2 Ly = ol .

He completeé a loop and is testing to look at steam

r ) |
| 2/8 064
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1
i
ars i
‘L binding in BWR type fuel assembly geometries. Has a parametric
|
i .
2'i test series planned.
Bii :
| [Slide.]
4& At Lehigh we have John Chen. John looked at
5, direct measurement in noneguality. Improved correlations of
& il post-CHF heat transfer. Worked on development of film
7e probes for measurement of ligquid film thickness.
8;% Dr. Lee at Stoneybrook has been studying droplet
9 T ,
| f£low, work tied in with the 2D/3D tie plate gecmetry.
0 . . .
Looking at effect of grid spacers on low and blockages on
1 ) ) .
| droplet distributions.
12| .
i [Slide.)
;
13 §i . . . o -
I Hendry at ANL is coming up with a best estimate .
t
Il . .
14 || : o ’
| model for transient CHF. Their report is scheduled the end
5
| ©of this fiscal year.
16 . . .
1 Alsc coming up with subchannel analysis for a two
17 4 . :
£lui3 model of transient two-phase flow.
18 : . : .
‘ Prof. Bancroft at Northwest University is doing
19 , - . ) . 4
parametric studies locking at condensation in horizental
20 " . .
and vertical steam water flow type gecmetries
21
Also getting into locking at plenum pool hold-up
22 : " L8 : . .
i ) experiments. He would like to do work with holography
| 23
| s to be able to discern the nature and édistribution cf twe-
24 oh . . _
e " . ine ~ Fhase £low type regimes.
25

The point I am making here is we utilize these
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types of personnel that have the _ualifications to look at
the fundamentals.

Our intent would be to continue utilizing them,
but perhaps redirecting them to look at problems more
clearly identified now than they might have been several years
ago.

We have another category called technical support.

[Slide.]

This again derives exactly from that, it providea
technical support to other programs. Some of the advanced
instrumentation, the film probes being used, for example,
in the 2D/3D program three years ago were looked at under small
effort in different places under technical suppdrt.

In that way they also assistea the model D work.

The pecple we have working in those areas, or labs
we have working there are in the handout I provided.

[{Slide.]

We have, for example, at ORNL always maintained
an advance two~-phase instrumentation effort. We utilized
under technical support, support on other programs, staff

a

ot

n

ANL are abkle to utilize libraries, et cetera, in heat trans

-
er

studies and coordination.

LOFT, all of the programs ultimately are des

-
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data in a data bank here.

At Oak Ridge they have a measured data repository
keyed specifically to the blowdown heat transfer program.
These two are interrelated.

Sandia has worked about a year and a half and
will in another year conclude their work on a pulsed neutron
generator which is a tool in cornjunction with the ANL work,
Paul Keeler at Argonne on two-phase flow tracers will be able
to come up with a system where we can pulse a two-phase flow
mixture and use it for calibration of instrumentation.

I believe the plans are to have it available
for the LOFT instrumentation in about a yvear.

For example, Sandia, this.particular program has
met its goals of coming up with being able to deliver the
reguired pulsing level and the frequency. This next £iscal
vear, fiscal 1980, will have several un.ts put together,
one of which would go out to the LOFT project. Our inten
is to maintain about the same level of effort in technical
suppert and in Model D.

[Slide.]

Some examples which are in the handout, I will simply

key on them. You can read them at your ccnvenience.

3
r
(8]
'

I menticned earlier we have the develccme

pulsed neutron generators at & Jia. We met our gcals in

¥

May. We are expecting delivery of the units for use by people

-
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with two-phase flow facilities in June of 1980.

I would like to give you an insight into our
thinking as to where we would redirect some effort in these
areas.

[Slide.]

These particular slides are intended to convey that
message. Currently ANL has been looking at transition and
£ilm bciling, heat transfer, oscillations on reflood. We
feel there is a need to reorient some of this activity to
pull tocethar a2 data base for natural convection and natural
circulatici heat transfer with steam and in two-phase flow
seXtures.

Jones and nis pecplc have been lyoking at flashing
vapor noneguilibrium at 3rockhaven. We are talkinc with .
them to look more close !y ato sclubility of noncondensibles
and discharge break flows with noncondensibles in them.

We are interacting actively with these people.

OQur target is by the end of August to have developed a
recriented program at about that level of ecffort.

The reason we say at about that level of effort,
we are drawing on fixed people, numbers of people, and simply
asking them to arply their expertise to other areas.

The INEL heat transfer, correlations and assess~-
ment, we >lan on using them to put together research informa-

tion letter on rewetting, work on ccre uncovery mcdels,
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we would postpone the post-CHF work.

The data bank is in a prelimirary state.

Can we use the in-place equipment to look at
setting up a direct data link between NRC and power plants?
We are looking at that. We are in a very preliminary
phase there. I have run through those rather guickly.

Qur current level of effort, as I indicated early
on in the slide -- let me come back to those areas.

[Slic=.

I would anticipate we would have to maintain a
level of effort on this order over the next two-three years.

Questions?

MR. EBERSOLE: O©One question:

In this small break category, we are in search of
heat sinks primarily to cope with the problem. The heat
sinks are two in conext: the break itself and transfer to the
seccondéary side.

Are we in need of additional knowledge about
the mass volume ané energy transport characteristics of orifices
such as broken down relief valves or a better understanding
about the relaticnship between mass, velume, and Btu
transpert through these orifices?

Furthermore, are we in need of new knowledge on
the performance of boilers under reduced pressure with much

smaller transfer surfaces than they wouﬁi.ﬂirﬁj;%y have?
fo UO
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MR. SERKIZ: With respect to your first two
guestions, that is a need for more or better information
on the flow characteristics or capability to predict them
through relief valves, the answer is yes.

Owen Jones, for example, has been doing work
on nonequilibrium £low in converging,diverging sections.

OCwen was in about a month ago and we specifically
said, okay, you are coming up with promising results on
being able to model that. What if you extended that work
to the type of geometries representative through the
internal zcne relief valves?

This, to me, represents a natural extension of
something that is already underway. Not primarily from
the viewpoint tc go out and test valves, but to utilize Jones
and his people where they are meeting with success in being
able to tie nonequilibrium two-phase flow models with the
data they are getting -- a simple experiment of converging
and diverging nozzles.

The information has been coming out in guarterlies.
Look at what the internals of a relief valve lock like. How
can we design simple analytical approaches and simple models
to get that uncertainty down?

Yes, we need more informaticon there. With respect
to experiments for that type ¢f relief valve, that's another

ball game.
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You can always test these valves and so on and go

24 back to a topsy-turvy world arguing is this the way to
3;3 approach it?
‘! With respect to the PWRs, I don't know if peorle
5 are looking at tha’. specific guestion that closely. I would
®  take that message back.

‘
7 PROF. CATTON: Ir redirecting particularly

8 the university programs, are you having any problem wit!

the sole sourcing of that work? Or do you have to go for bid?
il MR. SERKIZ: It is our intent wherever possible
at to go out on comvetitive bid. The mandates have been laid
12 |

“! on us from a variety of sectors. I don't feel that the

(' 13 ' :

| universities are at all inhibited or prohibited from competing

~ competitively.
|
)
]5;} Our plans are to, within this ~ext calendar year,
i
16 || :
. | to focus up our research needs in terms of the model D
171l ! )
r or the fundamentals and go out on RFP for it.
18 i DR. PLESSET: How wouléd ycu evaluate Professcr A
e A a
from Professor B?
i (Laughter.]
20

This is an interesting pcint.
MR. SERRKIZ: It would be based on credentials

anéd the program he submits.

24
\ce-Federsl Reporters, Inc.

25 |

[Laughter.]

MR. ZUDANS: All cfvur current programs really go
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tc people, not to institutions.

DR. PLESSET: There is a legal problem he is
concerned with. In getting these contracts placed.

MR. SERKIZ: I think if we have a work scope that
is well defined and we know what our end objectives are,
there are maybe three elements cone considers:

Une certainly are the personnel proposed, which
are an important factor.

The second is what comes along with it in scme
cases on available facility and support.

The third being demonstration of some sort on being
able tc meet your commitments.

.

I.think that is a fairly straightforward =--

DR. PLESSET: That might limit you to people with
whom you have already been working and would make it more
difficult for new blood to get into it.

MR. SERKIZ: No, because the RFP would be an open

DR. PLESSET: How would you get a demcnstration
of being able to meet commitments that are reguired if you
had no previocus experience with that university?

MR. SERKIZ: What ncrmally happens with offerers

that are bidding is they provide examples ¢f perfcrmance on

o

related programs. That is one way. That is a factor that

can be used.
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We are not trying to limit new blood. We are
encouraging new blood by that process, and new thinking.

DR. PLESSET: I see your difficulty and hear the
words.

PROF. THEOFANOUS: I see abrupt changes here
in direction of many of those programs, and wonder whether ycu
can tell us the implication. Either you were doing things
before that weren't valuable and, therefore, you gquit them;
or you feel that vou have to go with the fashion of the times.

Tell us more about this. What is the implication?

MR. SERKIZ: The implication is the cobvicus one that
was hammered around ?ere as well as discussions related to
TMI. All of a sudden we are that much smarter because it
happened.

The redirection is twofold, or multifold. In many
instances here the personnel we have been utilizing have come
in and said we shouldn't be working on this, but we should
be working here.

PROF. THEOFANOUS: What harpens to the other
things they were working on?

MR. SERIKIZ: We are concluding =--

PROF. THEOFANQUS: So theyv weren't needed in the
first place.

I am concerned because cobvicusly if there was a

program in place, a lot of thought went intc that. Let me
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take an example here.

Thé nonequilibrium change studies. I know these
pecple have been working on improvement of the probes and
parametric studies for a number of years. Investment went
into that. I am sure you must have given a lot of thought
to investing this money.

Suddenly I wonder what happens to this.

MR. SERKIZ: It is not turned off.

PROF. THEOFANOUS: That is what it says.

MR. SERKIZ: It was scheduled for completion
this fiscal year, mid to three-guarters through the next
fiscal year. We want Owen and.his people to conclude that
work and report on it. He has both model D work in it
as well as the Carson with the experimental data.

We want that concluded and reported. That is a
two and a half to three vear effort. He was running into a
natural conclusion in fiscal 1980, anyway.

PROF. THEQOFANOUS: I haven't seen results yet.
It is haréd to believe they will conclude without results.

MR. SERKIZ: I will send you the gquarterly reports.

PROF. THEOFANOUS: I receive them, but haven't
seen any results from that yet. Up until a few months ago
they were developing the optical probe.

MR. SO0O: The first batch came ocut.

MR. SERKIZ: I will sendé you the last two
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guarterly reports.

PROF. THEOFANOUS: I have them. Thank you. I have
the reports already.

PROF. CATTON: I hope a topical is coming out on
that.

MR. SO0: Yes, it is.

MR. SERKIZ: A topical will come out covering its
own program.

PROF. CATTON: The quarterly reports were a bit
terse.

MR. SERKIZ: Some contractors write terse reports
and others write verbose reports. L

PROF. CATTON: Some write none.

MR. SERKIZ: Yes, and I don't care to discuss that
here.

Laughter.])

DR. PLESSET: Thank you all. Yocu helped us get

through this. We do have ancther topic which I think every~-

beody woulé appreciate a very brief presentation.
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MR. MC PHERSON: I am Don McPherson.

I wanted to answer a guestion raised earlier about
the application of instrumentation to commercial plants.

We did have such a meeting last week. We called
together representatives of all five vendors at EPRI together
with asking EPRI to invite utilities so that we might
discuss the possible implication of instrumentation we
have developed in the LOFT program and other programs
related to ECCS work at INEL.

: During that meeting we asked the vendors and
utilities to discuss those instruments which they had heard
about during a week colloguium on instrumentation;which they
felt might be useful to their operations and off-normal
operations.

If I may summarize the response was generally
somewhat pessimistic from my point of view. The vendors
tended to find a number of reasons why it would not be very
useful to put any of cur instruments into their plants
principally because of the life testing that would be
necessary fcor these instruments.

In fact, the LOFT instrumentation meets pretty
well the same specifications in most cases as commercial
plants do.

Conseguently, there really is not any significant

problem there. Fcllowing the meeting we had a more
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optimistic reply which I guess is typical of such meetings
where utilities and vendors are askeé to speak openly and,

in fact, there was a suggestion that they would be interested
in seeing some of our instruments on their plants.

We suggested that we might be able to offer such
instruments to fund the application of those instruments to
their plants for checking out the usefulness of them.

I just mention that in passing. I found that
especially int2resting and pleasant. Okay?

[Slide:]

I will move right along in this presentation
because I do want to get &£o your interest, namely where the

.
funding in 1981 will be applied and especially related to
small breaks and off-normal transients.

Very briefly, the achievements to date:

We have completed our power range testing. We
issued a research informaticn letter on all non-nuclear
tests done in the L-~l1 series.

We performed the first two nuclear loss-cf-coclant
experiments in the large break series, one in December
and one in May.

On May 31, we performed an iscthermal small
break loss-of-coclant experiment with the cbject of providing
sufficient data for us to plan small break test series.

This data was locked up and is due to be released

278 077
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!‘ tomorrow. The purpose of locking it up was to terminate

prediction of that test as a significantly urgent test

3 | by our RELAP and TRAC codes.

li We are pulling out the central fuel assembly for
5:! replacement in preparation for upcoming exper.ments.

5 [Slide.]

7} This is a good time to break in between the past

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 vendors.,

it

1| The focus now is going towards tn:t of studying

‘25 system response tc off-normal cond%;ions, to natural

13!! perturbations such as opening and closing of relief valves :
or injection =-- high pressure injection, for example. And

15| the response to operator intervention such as purposely

‘6ﬂ closing high pressure injection system, for example.

17 | Another area of this focus is small break and

¢ transient cocdes in specific areas as oppcsed to the entire

19 codes wh:re I think the general feeling expressed here earlier

20 was that our small break and transient codes aren't that bad.

21 However, in certain areas where we get the system
a2 filled with steam or a mixture of steam and noncondensible
23 gases, there certainly are gquestions about how good our codes
4  are.

ice-Feceral Reporters. Inc.
25 It is those specific areas which we leave it to

| 278 078
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‘A licensing, our own code people, to point cut where we
2': intend to address the focus of our experiments.
351 We will alsoc study means of recovering from un-
: controlled situations, from small breaks whose flows may be
5! largar or smaller than the HPSI flow, for example, and where
¢ we might arrive at a guasi-steady state condition where the
7% two flows are equal.
8| As a byproduct of this new focus, we see the follow-
9: ing:
105 Assessment of conventional process instrumenta-
“; tion. We have already begun this work wherein we separate
]2? the inéormation the operators learn from conventional

(w‘ ]3r process instruments in the LOFT reactor while it is having
‘4i accident simulation and compare that with the special
15: instrumentation which is much more in depth and gives us much
lé? more information.
7 Ancother byproduct is that this apprcach will
. provide us data for code assessment through the
oy standari problem program. The standard problem nas been
e put under LOFT funding responsibility and we are now
bAl

more closely related to the standard prcblem and will be

22 - : -

‘ ensur.ng, I think, in this manner that the data we produce

will be used more effectively in evaluation of an assessment
24

ice-Federal Reporters. inc. |

25 |

£ various codes.

Assurance and understanding to the regulatory staff,
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to the technical community and by participation of media
personnel.

This will get to the public, we believe.

As a side comment, there is nothing guite so
convincing as to sit in the LOFT control room or visitors'
room and cbserve an experiment going on and see how the
predictions compare with the measurements in real time.

[Slide.]

This is a messy slide, but I only want to use it
as a demonstration that we are considering changing the LOFT
nuclear program. The column on the left indicates our
current program.. >

Theo, you will note we have not left out any tests
in the program being considered, but we have rearranged them.
Specifically those diagonal lines indicatz that we are
bringing small breaks up to the near future. We are not
doing this lately.

We are studyving the situation very carefully to
ensure we can get meaningful data, that it will be useful
for licensing, that we will be able to make the neasurements
we feel are necessary for our code assessment.

Inserted cn the right-hand column you will see scme

L=6 tests. That is the series intended to stuéy transients.

3

We have always intended tc study them. They hadn't been

fh

1SerT

b
»
({7

in the current schedule because we knew we could insert them
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11 petween major tests. That is the only reason they are not
2li on the left column.
3 They were always supposed to be there. Ycu will
‘E see we have those L-6 “ests interspersed with the large

|
5; black dots beside them. We have also added additional
®  small break tests, the L-0001, for example, and the cther

|
TEl is down the column with plus signs beside them indicate
8‘1 adéditicnal small breaks.

i .
' Fiscal years are indicated and you will see it
‘o.‘ simply tried to indicate to you we have rearranged the test
1| :

| series.

|
it (Slide.]

i
'3j Here is what we expect to achieve in 1980. Three

I
1 3 - . :
‘i| small break loss-of-coclant experiments. That would be this

I
15 | here.
16 |

We perform a large break loss-of-coolant
ok experiment, probably the L-25 experiment. The same as the
1 : X 2 .
8 past experiment, but with lecss of offsite power. We would
19 - : : X i
begin natural circulaticon testing and we would issue research
20
- information letters on the L-2-2 and L-2-2 and small break
21 1 ;
experiments.

“ | The work on that is half completed now. We
ot
2" expect to have it out September or October.
24

| frer1sa

ce-Federsl Recorters Inc (Slige.]

28 |l

Achievements in 1930. This is what we wouldéd achieve
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‘;i with the current budget we are discussing.
2!! We would complete the power ascension series,
3|§ the L-2 series we have been doing up until now.
‘i We would continue natural circulation testing,
|
5:' begin off-normal transient testing, and issue research
6;@ information letters on the entire large break loss-cf-coclant
7| experiment series.
35; [Slide.]
’ i I know you are not especially interested in knowing
‘oi' about how every dollar is spent in LOFT and I will very
!‘i briefly run cver that with the object of showing you the
12E kinds of ‘hings the money goes into,'and then address my 1981
(, '35: budget in terms of the current level of spendirg to show you
]‘fi incrementals where we go up or down.
lséi This list simply shows vou the breakdown that we
‘62: are using in our 189s on the LOFT program in 1980 and 1981.
7 I had this drawn up at INEL. We could have one
18 | program for 300 K at Hanford, so for a complete picture for
e the 1981 budget, you should add $300,000 to get $44.3 millicn
o in the right-hand column.
21

The following viewcrapls simply give breakdowns of

r
L% ]

2ach cf these 13%9s.

23 ~

~ (Slide.!
24

\ce-Faderal Reporters, Inc. |

25

The program is shown here. Let me poin:t out one

line on this viewgraph, namely electrical nuclear heater rod
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comparison. The guestion was raised earlier. We have had
this going on for cne year now.

1@ object is to study all the data we have from
electrical rods and nuclear rods, including the codes which
are used to relate the two, and come up w~ith this conclusion
as to how valid the electrical rods are in simulating nuclear
heaters and under what conditione.

Obviously under some conditions are better than
under others.

Steady statre, forced convection, obviously they
will not be that much different, but transients during
blowdown reflood, we expect differences and h;ve seen
differences.

A large part of this program rur: ng around $300,000
is in suppcrt cof the IFA-511 ex ~riment at Halden.

We are do:ng analysis on that test to suppert
the work going on. It is a test in which we run electrical
anéd nucle ir heaters under the same conditions in the reactor
and compare the results.

We will use the measured nuclear results toc zredict
how we would coperate the electrical rod if we wanted it to
simulate what we saw the nuclear do and run the elec:rice.
under those conditicons, and see how it matched up.

Possibly out of this task we will have some

conclusions as to improved cdesigns of electrical heatérs or
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possibly some con:lusions that under certain conditions

one simply can't simulate nuclear heaters with electricals.
PROF. CATTON: Do you have any results on this study .
yet?

MR, MC PHERSON: Our report is due out in twe
months. There will be the veport of the survey of all the
electrical heater/nuclear heater comparisons that we have had
done, and will include the codes which are used =-- a critigue
on the code used to compare the two.

It will also list the programs underway, the intended
way in which the results from those different programs will
be used to (ome to some conclusions.

DR. PLESSET: I want to make a remark. Every
minute you speak now takes a minute away from Fabic.

I am scrry, that is the way it is.
PROF. CATTON:

Would you see I get a copy of that

resort?

MR, MC PHERSON: Yes.

DR. PLESSET: Maybe you can accelerate a bit.

MR. MC PHEERSON: I will simply suggest you leaf
through the next six pages, because each cf them is a break-
down of the vari~as 189s and is intended to give you a
viaw of the kind of wor.: which each 189 incl-des.

Ve.y briefly, the test reactcers typically require

about 20 million a year to cperate without any analysi ,
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without any fuel.
If you add those extra things we do in LOFT
together on top of the $20 million, it comes out to a
reasonable number. That is about all we can really address

here.

278 085
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kds | Let’s try to look at increments.

2 (Slide.)

3 The 1978 dudget, President’s budget, was $40

4 million. On the second column from the left I am going

5 down the intended President”s budget. (n the right-nand |

$ am trying to give ==

7 DR. PLESSZT: President’s intended budget.

3 (Laughter.)

J MR, MC PHERSONs (ur intention for the Prezident”’s
10 budget.

1l (Laughter.)

12 MR, MC PHZRSON: So we compare 40 with 40 here.

13 ODbviously the President’s budzet was 40. We spent 40,

(_A 14 in 1979 the President’s budjet was 39.1, iacluding

15 the DOE funds. I am trying to give you the whecle picture

18 as opposed to a split.

17 We were required to purchase 2 portion of 2

18 special spares inventory out of the 1979 bucget, leaving

19 us with 2 relative budget this vear of 73.2.

20 Let me go into the special spares a2 bit more. The
21 total speclal soares inventory, which i{s Zifferent fro=m normal
22 spares, came to $3.7 million. It had been intanded *hat ths
23 total special spares budget for LOFT be $5.7 million.
24 Out of the 1980 budzet  we have to complete the
25 purchase of the special spares whicn are already in
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existence, and we have to increase the special spares
inventory to bring it up to the full requirement.

In addition, in 30ing over to NRC full supsort
of LOFT in 1879 = through 1979 and now 1980, we have
been required to go on a budget authority acccounting system
as opposed to an oglibational budget accounting system,

which means when ycu place an order you have to have as much

ot

money as is required to fulfill that order, whether you

wl
«©

the eguiprent or services this ysar or three years from now.

We have oesn required oy DOZ, who runds the progran
for us, to 3o on that system.

Now we can’t do it this year with the 1580 budget.
Ne had to go partially that way with $2 million assizned hers.
You will see later in 1981 we have an additional $3 million
which gets us on to the 3A budget.

If you consider that total of $5.,6 million as an
increment over what we have been funding subtracted from
the 42.9, you end up with 2 relative oudjet for comparison
of 3741,

Now the 1980 oudzet has 2 sucsplamental that was
referred to. Ang we (ncluded in the LOFT case hardwars
changes to accelarate small brz2ak and transient tests: ths
kind of thing there is lower the zump seal.

Ne also have instrunentation to cemmercial pla

o |

T
Wi

-

1 already alluded to that. That is an additiconal s$2 million
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If you subtract the 2 — and 5.8 from the 44.9, you have
our relative budget of 39.1.

(51ide.)

Ne have our minimum and current budgets. wWe have
a requested budget and supplemental budget. So I had to
show these three different budjets from left to right in
the right=hand column in terms of what would be
accomplished.

[ laid out {n the left column the plans which I
addressed in my second viewgraph. Then accerding to which
of the budgets we are given, we would accomplish varying
numbers of experiments.

So you can see with a minimum — and current, which
we are combinnit in the LUFT case — we would accemplish, one,
off normal transients two, large breaks, which would complet2
the large break series.

One, off normal transient. The additional funds
of 84 million would give us one additional test off normal
transisnt, small pbreaks and the suoplemental would give us
another small break.

(Slide.)

Nith that {n mind, we 30 on to the 1981, and the
same method [ adcressed the 1338C budget. The minimum and
current request is shown at tns togs. The new responsioiliities

over what we are doing now would comgclete the change over to
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the budget authority accounting system. $2 million was in
the 1930 budgets $3 million in the 1981 budget.

Now we have new facilities operations to take over.
We have hot shops and hot cells which are being cons:iructed
and are going to be put into operation. WNe must fund the
operation of them. We have not until now done that.

There is a8 twe phasa calisration facility which
will have the capacity of calibrating our instruments, flow
instruments up to the full — essentially the full flows in
full size pipes.

There is no such facility in existence that we
know of in the world, and we dadly need that facility. It
is scheduled to be finished this spring, so we will ce
operating that facility then witn 198! money.

So that is the minimum. If you subtract that,
you get $39 million. That {s in 1981 do..ars. This
compares with the earlier numoers of, say, 37.1, witnout
supclemental in 1983,

The reguested budget has the adgdditional $4 million
over and acove the new responsioilities in the minimu=
current. 1That is the top list. These are to increase special
turn=around time by 25 percent.

That means doing one more test. Inftiate
instrument agplication to comercial plants in the event we

don’t get the sucplement in 198303 and init
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fault diagnostics. That is tne diagnostic computer work
discussed earlier.

The flat 54 million added together with ths
$5.3 million, subtracted from the 43,3 gives us &
relative budget of 39.

Finally the supplemental oudget for 1981 would
have an additional si million, and with that s! millicn over
and 2pove wnat I already describe for the current level,
we would have two TWI=2 related experiments, small off normal
transient and small break.

He would continue the instrument applicaticn to
commercial plants we will have begun in 1980 if we et the
suppiemental budget, and continue the operation of fault
diagnostic work begun in 198C if we get the supplemental,.

That is the whole story. [ am pleased to =nswver
questions now.

DR. PLESSET: ] think we will have to have a very
brief discussion because of time, but we will definitely
stopP at 12330,

You mentioned this instrumentzcion. [ want to

8}
W

sure my point was clear. | was not thinking of adaptinag
instrumentation ceveloped in the research program 22/30

necessarily at all. [ was thinking of a fresh aoprozch to

ot

he instrumentation needs as had bsen expresssd oy ACRS and

others from a new point of view, noct taking an offshoot or

~o
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spin=off or anything like that.

I was thinking only of what you were discussing,
but using some of the funds in the 23/3D program =- that’s
a large instrumentation program.

Now I think Mr. Ederscl2 has a comment in this
general direction that he passed to Dr. Catton., He had to
leave.

PROF. CATTON® Jessie incicated that he had not
heard any mention of use of audio type detection devices,
not like the second. [t seems you could use various
microphoness and patter~ reccognition is a very ch;ap type
of instrumentation as ignoring it.

MR. MICHELSON: Yas and no. MWnen I first came on
LOFT | attempted to have a loose parts monitor installed, 2nd
for a variety of reasors {t was not approved and is ~ot on.

I have raised the guestion again, We anticipate --
we are discussing that now. de may put on 2 loose parts
monitoring system.

In addition, we have just sent cut a directive to
augment our instruments Iin such a2 manner that we would have
a subcocling temperature device which should be in

operaticn on our next experiment.

So while w

0

are going through our small bresak we
would have the operators able to have this cesr

M. 3

i

NN

i

TT* In total programs, the cdlagnosti-+
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program. we have a loose parts monitoring system, and we
aer looking into that.
PROF, CATTON: I wasn’t referring just to loose

parts. For example, recognition of the onset of boiling

with an accoustic monitor.
YR. MC PHZRSON: (One of my programs Is that of
monitoring the ncise on tne neutron detectors. W2 bhave been
looking at that data and have a man actively involved in {t.
That {s one area that comes under your —-
PROF. CATITONs It is not visible in your program.

MR. MC PHERSON: [ am sorry. dy program is sc

extensive. [ would like to speak for three days on it, but
half an hour i{s all I had.

‘MR. LIPINSKI: Westinghouse had dons work on
accoustic monitoring several years back,. their own in-=house
work. There are reports on those subjects.

PR0OF. CATTON: I don’t see it as any part of the
NRC instrumentation development program.

¥R, MC PHEZRSOH: We have some within the LOFT
program.

PROF. CATTON: What about within the 3C

some of the programs under Dr. 39207

MR. S0O0s

(8]
[
W
pe |

Ne don’t have ongoaing, but we co pl

to do more {n that area. W#Ne do plan to look into

ot
o |
i
ot
4
O
|
W

At current, we have not used that, mainly because when we uUS2
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kds ] two phase, accoustics are always a problem.
2 Ne did look into Westinghouse. There is a problem
3 {nvolved in that.
< MR. ZUDANS: [ have a very simple guestion.
5 You flashed a slide showing considerations in
6 reshuffling the nuclear development program. There was
7 another plece of program discussecd before, improved risk
3 assessment, which will study differences in areas and
g event trees.
10 How flexible {s your considered program to
b include scme cracks they may find in the other program?
12 MR. MC PHEZRSON: As flexiole as has been ingicated.
i3 trong efforts to change it in the past two months. There
(, 14 is “thing set in céncrete. As long as we have the suoport

5 of the community, ACRS, NRC, N3R, w2 2re able to altsr that

16 program to the degree LOFT is capable of responding %o

17 questions.

18 PROF. NUs As a follow-up, [ fully support this

Iy accounstic device. Perhaps in the piaing flow, I am hagpy
20 t¢ hear from Dr. S,o that we have this direction.

21 I wonder if it might also b2 extended to tne

22 iting of the flow ncise for the transient and the

23 two phasa type of situation. It can Se very useful.

24 PROF. CATTON® And fairly cheap, which I think the
25 commerc ial people will like.

278 093
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Mk. SO0t We do plan to recommend that be put
right by the safety valve and use that to tell whethar we
have flow or not.

MR, MC PHERSON: We are already learning & great
deal about noise kind of information. Preliminary
indicetions are that our isn champbers and self-powered
neutron detectors do see the two phase flow down the
downcomer and lot of level in the core.

MR. SHUAWAY: You are shifting to simulating the
TIMI type transients. (One of the most difficult items to
calculate on that transient is the water level as it comes
down off the top of the core, the froth level, and uncover
the core, and the heat transfer coefficients above this
froth front which may be in the range of one or two =nglish
units. And RELAP now has 2 minimum of 5§ but that can be
changed, of course.

You have a short core in LOFT and the
instrumentation has been arranged for the large breaks.
Nhat is being doing to eliminate these problems?

MR. MC PHERSON: wWe find our instrumentaticn is
adequate to tell us when we nav 2 loss . .svel, decreszssec
level over our instruments.

The clad thermocouples and the coclant
thermocouples which are scattered through the core as well

actually certainly indicate = and our ligquid level detectcr

278 094
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kds | certainly give us a strong indication of where the water
is, what condition {t is in, what quality It has.
DR. PLESSET: Thank you.

(Nhereupon, at 12:30 p.m, the meeting was recessed
X XX
e=12

2
3
4 We will recess for lunch now until 1330,
5
8 to reconvene at 1330 p.m. this same day.)

-
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$13 arl AFTERNOON SESSION [1:30 p.m.)
1 DR. PLESSET: I think we can go back into active :
2| session.
: For this afternoon, Dr. Fabic will lead the dis-

-~

cussion for the analysis development branch.
MR, FABIC: Mr. Chairman, I have two handouts.
51, It is clear I have far too much material than I can present
7? in any reasonable length of time.
8?' I thought you may appreciate using it at your leisure
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 vou want to

12| see.

DR. PLESSET: We will try not to have "'too many

|
|
14 | interruptions. At each segment of your talk, if you could

'5‘5 stop, we could have gquestions then. That will make it more
|

'64! efficient, I think.
|

17 | MR. FABIC: I am Stan Fabic, branch chief of

18 | Analysis Development, Reactor Safety Research Division.

® [Slide.]

20 I thought it might be useful to very briefly go

21| through the perspective that made .s y~ the way we have been
22 | going for the last few years.

3 In 1572 we had RELAP available a° Idaho. There was
24 an advanced code developed at that time. In 1974 a fairly

\ce-Fegeral Reporters Inc.

25 | gignificant event happened. The American Physical Seciety
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! study was conducted which recommended more phvsically based
¢ ! codes be developed. That prompted RES to take another view

i
3;‘ at code development and we decided to keep fixing up the code
‘% we had and develop advanced codes that do indeed have better
sf physical bases.
6 The advanced code development was divided into two
75[ parts: detailed advanced codes and fast-running advanced codes.
8| We started off with development of the THOR code at
9: Brookhaven as the fast-running code. Later on RELAP-5 came
105 along.
1‘1 In 1978 we had three candidates for fast-running.
]23 In December NRC management decided to develop the fast-running

w '3'§ track at LASL. ;

"ff INEL was going to take care © “rgsat.ion to
]55. BWR issues.
]6j In March 1979 the first detailed version of TRAC,
W TRAC-PlA, was released to the public. In the same month we
. had the T™I-2 accident. The only conseguence as £~ as our
i present plans are concerned would be to accelerate the
@ fast-running TRAC development that we already had in the

‘
21} plants.
22‘ What we are now hoping for is tha. .. the end of
2| this calendar year there will be a first version of a fast~-

A — 5: running TRAC applicakble tc PWR available.

25

By that I mean much faster running than RELAP, yet

278 097
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‘!l ac¢ 7anced.
2E% [slide.]
3;‘ Now we have perceived unhappiness from virious
‘E sources with number crunchers. Why do you have these large
53} complex codes to look at phenomena like small breaks,
é TMI, 8o on.
7 I am saying that complex codes are unwieldy for
3., extensive mapping of great variety of postulated accidents.
4 Equipment malfunctions, operator actions, and so on.
Lt Here I have two suggested courses of action which
|
]'; are in addition to the current plans to do all I just described’
‘22 a while ago. There are two possibilities. |
( laﬂ Maybe we. ought to dc one or both. One is to take
"; a good look at hybrid. We have been doing that very recently.
]57 It does look very feasible to have a good physically based
- ? code, ocne-dimensional, with nonequilibrium thermal hydraulics,
7] plus noncondensible gas, with neutron kinetics thrown together.
Ll In computaticnal space they are faster than real
i time. So the operator ~an do a great number of studies in a
2C very short time, s cp the calculation in the middle, change
a1 the parameters, see what would the future course be if
o something happened.
23ﬂ Operatcr action, for example, or malfunction.
‘aiu_‘.q”nntiit Now, the way we have scoped it out is that if
25

you have, for example, 100 computational cells and each has
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‘!; five field eguations to be solved and so on, all the
2‘} necess: ry eguations are presented by electronic circuits
4 and can 4ll be on a card.
4; So cne card per cell, including the function
generators for equational state. Each cell has its own.
: But that hardware has to be built. It would take four years
7| maybe to build it. One year to prove everything works fine
B’; within the acceptable errors.
95 Then it would take a number of years to build the
]oi‘ hardware. .edicated hardware. That is a drawback.
]‘; On the other hand, this is really what NRC needs in
12? the long run.
(_ lsh MR. LIPINSKI: Are you aware of the U.S. Army
1‘}§ program to develop an advanced type computer? This goes back
'5;5 four yeérs ago when we were developing the transient code
‘65§ for the Clinch River reactor.
17? They sent invitations to all government agencies
]81 to see if they wanted to participate in the program.
- Their plan at that time was to have three machines develcoped
L in parallel, Electronics Associates, Applied Dynamics
# and a company called Dentell Corp. in Denver. They were
* different because they proposed to develcp special digital
9 eguipment to replace the conventiocnal analog and solid state
~_$¢.,.q”""l3:‘ type eguipment.
25 |

I think it was ERDA or AEC at that time, but the

‘ 278 099
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lead engineer I dealt with attended one of these meetings
and recommended that -- we will call it DOE now =-- not
participate in the program. They wanted a contribution of
$200,000 from the agency to become a full participating member.‘
I don't know that anybody ever contacted NRC to se2
if they had interest at that time. They had a three-ycar
program. I don't know where it stands because I have not
maintained any contact with these people.
| MR. FABIC: I think this is useful information.
We also had some experience -- Idaho had some experience with
Trunk Associates a few years ago in the LOFT project, but I
think they went around about it in a different way than we
would do. : . .
The hardware is developing at such a hard pace
that three years Ago the hardwa~-e is prehistoric compared
to what you have today in the way of combining the effective-
ness of digital circuits to switch and direct the flow of
information between the elements.
The electronic speed of analog hardware, where
you can solve all these equations simultanecusly without
numerical problems, without instability, with their own
function generators, without switching back and forth to --
that is the way it used tc be dcne. NOt any more.
There is a gweat pctential there on tap and it

could be used.

0U

o
oo



aré

-~

s

i
4

Acw-Fecers Reporers inc.
: 28 il

401

MR. LIPINEKI: A fourth machine we locked at was
ILIAC-4. 44 parallz:l digital processors. Except you have
to write your own programs to fit that particular machine.
That is another possibility.

That gives you the ability to solve equations
in parallel at high speeds.

MR. ZUDANS: Additional comment. I am sure you
are familiar with microprocessors and parallel processing.
Computations are done ==

MR. FABIC: We have done it faster.

MR. ZUDANS: The microprocessors now with circuite
or digital =--

MR. FABIC: They are digital processcrs. I talk
about that »n this side. Thank you. I will look into this.
In parallel, we are locking at the visibility of developing
very fast digital routines. I am not even talking codes.
Routines. With intelligyent shortcuts. Possibly in-house
development using microprocessors.

I have an example here. I will leave a copy with
vou. I have done in my own spare time, I developed a
natural circulation routine that solves the damaged core BW
natural plant circulation in less than two seconds.

That may not be the most intelligent way tec g¢
about it, but this --

DR. PLESSET: Let me ask, would any one of the
70 1
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consultants like a copy? It is fairly thick.

All right. May we make copies?

MR. FABIC: Of course.

DR. PLESSET: Thank you.

MR, FABIC: That is tre other part that we are now
looking intc of possibly doing something in-house where we
can go to a lot of analysis in a simplified way, taking
shortcuts where we think they are defensible, and looking
at the type of accident phenomena that hasn't been looked at
before.

Certainly in the case of small break cr some of
the non-LOCA transients, you can do a lot of things to
simplify the analysis. We are aware of those and can take
account of them.

[Slicde.]

Now I have a lot of material that I could piesent.

[Slide.)

I am sure you don't want to hear it all. I would
like to leave it to your discretion. If you can tell me which
particular topic in this list would you like me to concentrate
on.

Here, for example, I will be giving you a list of
codes that have been completed. We are always being accused
about plans and never achievements. We have done something.

I can show yocu what we have done. I can show you what we are
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developing.

I don't think you are interested in where the
bills will come.

I also have two viewgraphs that show which
codes we have now in hand to address which generic issues,
including T™I, and which codes will have, when we
finish our business, to do the same job. That is this part.

Then I have on a few viewgraphs where we are applying
these codes. Quite a few viewgrarhs on code assessment.
This may not be the time to go through it, but I can show you
a copy on that.
4 One viewgraph on statistical studies, conclusion
of some studies that was finished.

Cne viewgraph on budgets. Perhaps I ought to
start with budgets because it is very short.

DR. PLESSET: I am sure we will see that, anyway.

MR. FABIC: After hearing the LOFT budget, this may
come as a shock to you. This is small change.

[Slide.]

Okay, I broke it down intc the following two
categories:

Code development anéd code assessment and
applications. I am showing here the S3B levels. Level 1l
is the minimum level. The red line shows the supplementary

103
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'I‘ Here you see three levels :nd so on. You can
2i; see here the systems code development is going down at a
3il fairly fast pace and will end up hopefully ia 1984 with just
‘i maintenance activity.
5; The component codes are gquite low, anyway.
6; They will end up at just about the maintenance activity
7i with one code we want tc keep maintaining where we are
Bt{ learning about the start of two-phase flow -- we will do the
9‘ best we can just to keep abreast.
10% DR. PLESSET: How do you justify your request
‘] for th. supplement? Briefly.
‘2‘ .MR. FABIC: Okay. The primary -- this one here?
( '3§ DR. PLESSET: Yes.
]‘;! MR. FABIC: Okay. The primary =-- there are two
‘slf categories. One is acceleration of the fast-running --
]6‘@ acceleration of development of the fast-running codes.
{
i That is a sizeable part. And then application of codes
Ll to analysis that just aren't being done. The thing someone
swes " ought t- do with codes we have as well as codes that will be
20 finished at the end ¢f this year, we think we can use
21!

these advanced codes toc look at the operating reactors, the
issues that haven't been lcoked at yet.

I tiiink the code that we will have at the end
. 24 |
Ace-Fegeral Reporrers Inc.

25 Y

of the vear will be guite fast-running.

We can do guite a2 few analyses. We should spend the

”» 278 104



arlo0

—

w &

24
Ace-Faderal Reporters, inc

-

405
money in doing these analyses. These are the two main topics.

DR. PLESSET: Thank you.

MR, FABIC: Now I also =-- yes, what we had toc do
in the fiscal 1980 budget is consider the case we have
no supplement. How would we recrient current priorities
because of TMI?

What we decided in that case is to take guite a lot
of funds from the code assessment, independent assessment, and
put it on accelerating development of fast-running codes.

What I alsc wanted to do with the supplement is
to remove that ~- I think we should strongly continue the
code assessment progfam. We are learning a great deal from
that activity. We shouldn't delay and push it aside.

Now the becttom part, you will see again various
levels. The code assessment program is gaining in magnitude.
It will reach scme kind of plateau during 1981 to '83 and
then we hope in 1985 we willi not only have assessed codes,
but we weculd have done a sufficient number of statistical
studies to arrive at what we call marginal safety evaluation.

How safe are we with respect to scme EM or Appendix
K type criteria, for example?

That, I cculd talk in terms of a large break.

Now we are emphasizing other kinds of accidents and we
don't even know what -- well, having done this part, I

wonder whether I ought to give you == you will £ind that
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codes keep changing names all the time. So I will give you a
new nomenclature after I show you this generic viewgraph which
shows what codes exist today to address what phenomena.

[Slide.]

First column shows EM, licensing code. Best
estimate and advanced best estimate.

Across the row you see headings large and
intermediate brsak LOCA, PWR, BWR. Small break LOCA, the
same. Steam line break only PWR. Anticipated transient
without scram, both types of reactors. Other transients --
by that I mean none of those -- others that don't fall into
this category.

.

There are gquite a few. All right.

The EM ccdes that we -- green means we are finishing
end of this calendar year. Black means it is available.

It can be used already.

BWR we can address some -- do some EM calculation.
Not yet verification. That will take time. 3But they are
available.

IRT is a code that Brockhaven has bee . improving
for NRR and it has been designed £o look at no LOCA, mild
transients. It can dc twe-ghase two but homogencus
egquilibrium without moment'mm eguation.

Iz can't do natural circulation. No phase separation

80 you can't look at small breaks, either.
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‘!l RELAP~-3B has been in existence in Brookhaven
2§1 for some time for ATWS calculaticns. Both. i
3% Again other transients, IRT is a possibility.
‘% Best estimate, we have RELAP~-4 MOD6 in cperation for some
51 time. MOD7 coming downstream at the end of the year.
|

6‘[ We may or may nrnt be able to do some LOCA caiculation with
7! BWR with that .
’ i Small breaks, we think we will be able to do with
9;% MOD7 a variety of small breaks.
‘°4 Steam line break, IRT, RELAP-4 MOD6.
“f RETRAN is a code developed for EPRI and we are
‘2; getting it now under license from EPRI and will make it

w '3;‘ available at Broockhaven and Idaho. This code can be used
]‘:? for natural circulation studies in addition to some other
‘S;E codes.
15{! Advanced codes, we have issued to pablic TRAC~-PlA.
B That is a detailed code, slow running. And the fast
" version cf TRAC we hope tc have the end . I this calendar year.
2 I call it TRAC-PFl. P for PWR. F for fast.
20‘ RAMONA is a ccde we impecrted from Norway. Fairly
2lf advanced thermal hydraulics. Fast-running. Thre2-dimensional
# -= you can seélact =-- neturon kinetics coupled. What we are
23

doing with that code is making it applicable to U.S. PWR
24 i
Ace-Fegeral Reporters, Inc.

I
a5 i

plants. It is possible =-- I put a guestion mark because we

don't have it yet, to put critical flow routine there sc we can
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‘! even do small breaks for BWRs using that code.
2:| The purpose of this graph is to show we don't
3;[ have many holes as to the capability of doing analysis.
‘! I am not claiming we have the best and most economical
5!; analysis, no. But we have the analyses technigque.
6.‘ MR, ZUDANS: Can any of these codes handle the
75' entire primary and secondary system?
8é] MR. FABIC: These are all systems codes. I think
91! in the end we will have a different picture. Let me show you
'oi' the new’' nomenclature we are trying to get familiar with,
1‘; ourselves.
12; :

»313

14 ‘!
15 |

6

17

19

20

22 :'

23

. 24
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(Slide.)

This shows somethinj adout the time we expect
these versions. You see now there is a generic PAR and BAR
version of TRAC. P stands for PAR. Each is now diviced
into detailed,((low running, 3-dimensional and fast
running code. The 2lack stands for the time wnen the code
will 2e avajilable at the contractor for NRC use but not
released to public, Released tc pudlic is rea. That is
shewn in red here.

30 the end of this calendar year we eapect tht
the next de:ailed.version of the PAR code called TRAC P D2
will be available to puolic gnd the first fast version will
oe available for NRC use,-

The last zode in this category [s P C3. Known
later on as B D3. That code will have not only
thermohydraulics but also neutron kinetics coupled with
3-dimensional neutron kinetics.

If you really want to spend time with bencnmarck i
classifications, you can with that version. The fast
ruaaing versicns PF2, that is the and of the fast running
version line, 0Okay?

Tnat will have the kinetics feedback. The first
varsion will not have that. This one will have neutron
kinetics one-dimensional feedback as well.

You canmnot justify small LOCA but also anticipated

109
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i bu} 1 transient without scram.
2 Now in tha BWR sector her2 we are showing some
3 detailed code availability, our best guess i(s today, and
E on the fast running version you will see the name Lavy
5 in brackets next to the code name. This is based on some
4 discussions we had internally.
7 If Levy and his associates were involved
3 extensively in helping out, we could meet those deadiines,
? what do we mean by fast running PWR code?
19 (Slide,)
11 That is the thing'we have today. Maybe somebody
‘2  would like to comment. Thels a jeometrical representation.
13 Not one-~dimensional. It can be madhe so by choice of the
\_ 14 user. But the plena, for exanple, will be one=dimensional.
i3 The core, you could have 2-dimensional. You
16 could use concentric amnuli which do communicate radially.
17 The downcomer can be as detajled as it (s today
18 in the detaled code, or you can have completely
: one=dinensional. You can choose the amount of detail.
22 Ag feel {f yocu want to agply nis code to large »reaks
el irn PARs, it woulc make no sense tc use one~dimensional,
22 This allows us to go when we want to go wher
23 we want to or a little bit more detailed.
24 MR. CATTONS You nave the varsatility tec st the
23 dimensionality in various 2arts independently?
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}308.14.3
| bw ) . MR. FABIC: Right. That (s what | was trying
| 2 to show here. Zverything outside the vesssl would be one
3 thing. This the vessel,
- MR. CATTONS You can select the downcomer ==
5 MR. FABIC: We can have the downcomer 2D. I[t’s
5 only 20. There is no definition cross trickness. 1D
7 e/erything else.
3 MR. ZUDANSs Ahat is the purpcse of having
? downcomer 2D, when you connect to 10?7
19 MR. FABICt It doesn’t matter once it gets into
11 the downcomer, Sut the penetration or.liquid into the
12 downcomer from the nozzles in the first place does very
13 much depend on how you treat the downcomer. -
\ 14 MR. ZUDANS: These are kind of Soundary conditions.
- 15 They will force it to readjust somewhat.
16 MR. FAEICs The opoundary cornditions from tne
17 lower plena will not be quite accurate but will still
18 affect delivery cof water. [sometrical downfall can oe
19 handled this way. One of the bdDijgest problems that
22 licensing people have with the applicants today is how to
ra regresent the downcomer with the cne-dimensional codss they
22 have. If you use one string or two, Now you connect them.
23 What do you get? How phvsical is it? This way | think we
cd car. be as complicatacd as we can afford and as simple as
25 we want %o oe.
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MR, ZUDANS: | assume if you want to, you zould
make & couple of size two-dimens.onal on the reactor plenum
as well,

MR. FABIC: We have detailed codes for that which
we can benchmark simple. things ajainst. Let me at this
stace show you this graph that ta)ks about final systems
codes. When we are through with all the development,
we don’t want to continue any further.

(31lice.)

This i{s the picture. [t shows the fast running
TRAC and detailed TRAT and BWR and PWR version Lith neutron
kinetics and without. [t will cover the whole spectrum.
This bottom note shows what kinetics dimensionality will
be contained in what codes. Shown in green {s hybrid as
a possibility for very, very fast rumning classifications
which we haven’t decided on, but it’s a possicility. There
is another possibility to @0 much simpler classifications,
much simpler additional classifications with manv shortcuts,
which is not shown here at all. |[nstead of telling you
which <odes we have finisned, which you can rzad in there,
[ have now the following options. [t’s up to your
discretion which way [ go. I could stiow you a couple of
viewgraphs on corparisons of TRAC, on how we can go abuut
doing the incep 'nde/t 2ssessment, WNhat key indicators we

are looking for in a couple of comparisons. Or [ could tell
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you the work we have done on the TMI accident scenario.
It’s up to you.

DR. PLESSET: What s your preference? We have
to cut something out, I think.

MR. FABIC: It’s too much material here.

DR. PLESSZT: I think we want gquestions at this
point.

MR. SULLIVAN: [ know from your chart that at
the end of calendar 30 you will be competed witn the PAR
versions of TRAC.

MR. FABIC: No.

MR. SULLIVAN: [t says TRAC P3 --

MR. FABIC: Yes. That is the planned version. -
[ am sure you will find this is not quite right from an
investment. You want to improve and adjust. We mignht
i ssue another update of the same code.

MR. SULLIVANS Then on your slide it showed all
the areas which the TRAC would be applied to. Do you
think that {s optimistic, to say that they would be through
with that code tc the extent that it would pe an =M?

M3. FABIC: Very good guestion. [ dign’t want

b 2

to bring a viewgraph [ had prepared which shows from the
beginning of develcocpment until today how apglications changed,
how the namas changed and the dates changed, and {t keeps

b 4

going on. [ don’t think it serves much purpose. In view
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ow 1 of all that and experience, you may pe right that we are

2 optimistic. I think in our game we have to be coptimistic.
3 M. SULLIVAN: [ see that TRAC is scheduled to
4 be a lot of things. | am not sure it’s very realistic

5 to think that roughly a year from now they will be through
6 withe it, the PWR version.

7 MR. FABIC: think there will be a PWR version -
3 with neutron kinetics a year from now. Okay? Ahether

7 that will be the last word and we ere going to stop right
12 there depends on what we learn from code assessment. I[f
11 we find we nave to improve physics, we will improve it

{2 without changing the name of the code. WNe reep doing

13 assessment until the end of 1934, until the last 2D/3D

(: 14 experiments.

13 MR. ZUDANS: In these codes do you provide for
18 operator actions?

17 MR. FABIC: Very good guestion. No. You will
13 notice that my second viewgraph in the beginning, I said
19 that a lot of people perceive these codes as number
20 crunchers. You shove something in and eventually get

ezl something out, and you have to try to digest what it tolid
22 you. Okay? Yocu can“t stop the classification midstream
e and change something in the middle and s22 what the
24 consecuences ares. You can’t change things in the middle.

r
W

You do restarts, but that (s again Jdelays.

[
~d
co
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o
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ow 1 MR. ZUDANS: There are other ways. You could
2 preprogram.
3 4, FABIC: You can do that toe.
B 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 such and such time.
3 MR. FABIC: This we can do even today. e
7 can tell when the valve will open and when some pumps will
13 stop. We can do that now.
I MR. ZUDANSt You want somebody to go stop it.
12 MR. FABIC: That we don/t have. Anat we are,
13 therefore, nlanming is — rememoer that simple route even

(J' 14 [ talked about? These are ones where we will be on the

B microcomputar. We can stop the classification any time,
i8 change the parameters, see the change in the results as
17 they are going being gererate. The same thing you can
13 dc more efficiently with the Aydbrid. Much faster. fou
19 get 2 lot more information.

o
<)
-
o
=
n

is the way we ought to be going.
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bw I also quite a few graphs on assessment. Does application

2 fall also under your responsibility?

3 MR. FABIC: Yes.

4 PROF. THAEOFANOUS: | haven’t seen anything in

5 that area. Except for the TMI. [ don’t mean TMI

5 application. [ am talking about generic application.

7 MR, FABRIC: Tnis a viewgraph that shows tnat

8 we have ongoing cocde applications. The first is on TMI.

? [ have the whole other sections.

10 (Slige.)

11 Then there is this viewgraph on applications.

12 (Slide.)

13 This shows first some TMI work at LASL. But

14 then == this is s.ill TMI. There is another application.
15 Okay. Here we go.

16 Ne have analytical support to the 2D/3D program.
17 We have to do a lot of design classifications, as well as
i3 pretest, posttest predictions, many of these classifications
|9 scheduled. Here is the list of those. We will be
29 conducting similer 2analytical support to ti.. 22/3D program
21 and that will be done with the BAR varsion TRAC at INEL.
22 he will see a lot of tnese here. Looking 2t
c3 the operating reactors issues. U=ing these codes to lock
c4 at the transients or accidents that we haven’t be analyzing
25 pefore, bSut tc this detail we can do today.
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PROF. THEOFANOUS: I am interested in that
part. Can you tell us what you are planning there? nhat
is the extent of the program?

MR. FABIC: 1 con’t nave plans today. I can say?
"L_ook, we foresee there will 2e so many hours of computer
time, so many runs we might be doing. This much money
I think I will need.® 0Okay? rrom past experience. When
we get requests urgant, tell me right now —-

PROF. THEOFANOUS: Aho will do the request?

MR. FABIC: For example, TMI came. We had to
do all the changes at INEL. It cost us $200,000. They
are not lengthy.

PROF. THEOFANOUS: My gquestion is aimed at a
slightly different target. What you tell me is helpful,
but I want to know whether it’s under your branch or any
other branch under the Office of Research —

m2. FASBIC: The funds are under my branch.

PROF. THEOFANOUS: Excuse me. Let me explain.

[s your branch responsible or is it some other branch that ls

aiming at aoplying thes codes to learn something? will

(B

l2arn something? #Wno will bDe responsizsle for learning
something?

MR. FAEBICs Now [ understand. We have In fact
recently discussed this particular issue. We haven’t been

doeing that in the past. We have decided to dc it very

™o

~d

o
—
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seriously.

PROF. THEOFANOUSs Who?

MR. FABIC: Our branch.
PHOF. THEOFANOUS:
plans?
MR. FABIC: The .second slide
development of ccdes and applving them
develop them. [ think only people who

are being made can intelligently apply

418

Ne will be developing —

Nhere don’t you show us

showed in=-house
by people who
know what shortcuts

them.

PROF., THEOFANOUS: [ am talking about what you
are taiking about here.

MR. FABIC: The number crunchers will be asking
our contractors to perform calculations per NRC specifications.
We will tell them consider such and such plant with this
and this boundary condition, such and such accident
sequence. And they will come to us with the arnswers. We
don’t have those number cruncher machines.

M. ZUDANS: [ would like to hear about
suantitative assessment.

¢ The independasnt asssssment.

4]

Nhatever you are pregared to say.

e will leave out 41 scuss {ons

the
of TMI. All right.

Mi. FABIC: | am delighted. I[t’s not a very good

Story.
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DR. PLESSET: We will leave that out.

PROF. THEOFANOUS:s [ was going to vote the
other way.

DR. PLESSET: We can have a show of hands.

Ahc wants to hear about TMI?

PROF. THEOFANOUS: Maybe some —

MR. CATTON: Only one small part of TMI is
of interest. That is near the point that the core dried
out.,

DR. PLESSET: [ don’t think they got to that.
Did yqu get to the core dry=-out regime?

MR. FABIC: No. But we have gone up to 110
minutes of the transient. #We haven’t seen the core
dry=out. We think we know why. [ could say a few words
about it just very briefly. About why we think we haven”/t
gotten this yet. Ne think we should have, but we didn’t.

DR. PLESSET: Briefly then. We will talk 2
cit about the « ssessment program.

MR. FABIC® First or second?

DR. PLESSET: Do TMI now.

M. FABIC: All right. [ will skip a number of
items which have to do with gquite a few classifications th
were ir support of natural circulation studies and variou.

aspects of the transient. HER nas oeen asking for all

these classificaticns in the 1irst place. Whe are resorting
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ow ] the results. What we are told by both labs doing these
| 2 classifications — this can be locked at partizlly as
| 3 excuses = is the fact that the number of boundary conditions
4 yoU have to know to do the classification are not known.
5 (Slide.)
6 There have to be guesses made. Ahen they
7 make guesses, they find disagreement with data, so they
3 change guesses. [f you have encugh of these to play around
v with, sooner or later you will get agreement. 3ut [ am
10 warning you about it.
11 M3. CATTON: You are having the same problems
12 as B&W have been having.
12 MR. FABIC: [ must say it’s true they are not
- 14 well defined and you can put different assumptions and get
15 different answers.
15 This is part of our weakness. [ will talk
17 adbout another one which is more of a technical weaknsss
13 the way | see it.
1y (Slide.) That i{s our representation of 3&x
r i steam generator. [ find that there is something called
2l aspirator in the main feed line inlet which brings in
22 the steam water mixture {ntoc the feedwater, the downcomer,
23 Lo preneat it.

ny
(59

-

5 g
M

ot

_ ) - .
didn’t play any part in Tikl, but it’s

T

not = it may be impcrtant whan we look at natural

o
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circulation. [t’s not in our codes.

MR. CATTON: Not in their codes either.

MR. FABIC: The otner part which is connected
with TWl has to do witr the aux feedwater supply. My
understanding is that tnis supply comes to some kind of
header and sprays onto the tudbe bundle itself, onto the
tubes, and there is a perforatsed baffle underneath +wnich
nas a tendency to spread that lijuid cross the whole tubes.
Okay?

Therefore, then it will fall down through ==
now I am not sure. It will fall down through annuli around
the tubes or separate holes. That I haven’/t checked out
yet.

MR. CATTON: [ understand it wets pretty much
the outer parts, but does not penetrate to the center.

MR. FABIC: That is my assumption tco. [ am
showing it this way along this tubes. This is certainly
not treated in either RELAP or TRAC. The heat transfer
on the secondary side due to 3ux 12edwater coming in
I don’t think is rijht. Okay?

This is prooasly the main reason why our
comparisons sc far are not very jocd.

M. CATTONS How important do you think the

g ]

aspect the first 110 minutes 18?7 Do you think it’s

O

) L
impertant?

~2
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ow i MR. FABIC: Yes. HWhether that is the one or

-~

something else. In TRAC classification we had the wrong

W N

flow rates for the feedwater. They have assumed that the

i~

aux feedwater flow rate is equal to the main feedwatar flow
rate. [t should be about one-third. They told us in

just weekend.

N O wm

Here is the results of INEL analysis, using

C TESLAP.

o
Lo

na
(9 1}

2

N

278 |



r
308.15.1
kds

4 w N

W ~ o w

3] n r
i (9] A

V]

n

o

PROF. CATTON: We heard yesterday how unimportant

the steam generator is. 1 am kind of in agreement with you.

I am pleased to ssze this.

MR. FABIC: [ don”“t understand why they would say

that.

PROF. CATTON: | didn’t either.

MR, FABIC: Red is measurements in TMI. Oreen is

the first calculation at INZL., 3lue is the Latest

calculation that shows here, after about 52X seconds =—

this is the first 290 minutes of the tran:

e " == that the

calculation doesr *t predict the pressure dropoing.

It is not dropoing oecause 2f the wrong heat

removél. There should have be2en more heat removal to drop

ore

Saturation pressurs calcuated stays

(L
(8}

-
.

pping down.

Ne have seen a report. I[INzZL

he temperature. [t should be saturatiocn pressure hare.

$ it should be

told us what next

stepcs they will take in tryinjy to resolve that problem, one

of them Seing look at the steam sener:

a2 better way,

measure. B3ig discrepancy. Here i*

peing removed by the steam generator.

ouit. The same thing on the code.

p—— o ey ",
PROF, CATIONS Could 1t have

haet transfer in

ures versus
Not enough neat

Temperature nanging
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__kds 1 that was a little out of whack?
2 MR. FABIC: 0Of course it could be. Wnhat we are
3 not sure of there again is what was the — when the valve
4 stuck open, it stuck fully open or halfway open or
5 three-guarters? Ahat was the opening when the valve stuck
6 open? We are not sure of that.
7 Even more important, however, is the fact that we
3 don’t know how to model that orake flow to that kind of
- valve from =— [ don’t think we will ever do that., WNe will
10 put in some reascnaocls model which has a chance with
i appropriate multipliers that are empirical multipliers coming
12 from mythical test data. Then you will have a chance to do a
13 good job.

L 14 'Righ: now we don’t know what the multipl iers are
15 when the valve s discharging two phase mixture rathsr than
14 sincle phasa.

17 . ZUDANS® Cculd you make some judgment from the
18 tanks that were filled in the basemnent and overflowed?

19 43. FABIC: [ will show you some of the

29 calculations. [ think that is & good point.

2l PROF. CATTOJs [t was early, though.

22 ME. ZUDANSt Twenty minutes. That would give you

ro
(o

some indicaticn what you discharjed through that valve.

This was sarly also.

r
i

18]
u

4. FABIC: Good point. [ had no way to campare

-
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calculated discharge with measurements. That is 2 way.

MR. ZUDANS: At least for some time.

DR. PLESSET: But the valve had been leaking into
that tank quite a bit before the acc_dents quite.a long time.
Yes. That is what the operator’s testimony stated.

4R. ZUDANSs They still have level indication.

DR. PLESSET: So they could tell what haospsned
after the accident began?

MR. ZUDANS: Yes.

DR. PLESSZT: 0Oh, in that case that is soma2tning
else,

MR. SULLIVAN: That is being done now.

DR. PLESSETs [t is?

MR. SULLIJANz Yes.

M. FABIC: The last viewgraph has to do with
Idaho calculations.

(Siide.)

This shows five calculations performed fo- a time

eriod after twentvs min 'tes. Various 2ssumgtions were made

as to liguid levels in a _team j2nerator where th

w

on or off, and when tre acc imulator was on or 9%¢.
They 2li came with unaccentadle conclusions. Like

there is no core recovery at all or ter eratu

3
14
(=

ength <o

1 bad

)

2400, That is surprising. S3 [ think these w

w

r a

Uy
r
W
i |
ot
wn
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What Idaho finally decided is they would like to
get 8 jood calculation the first 20 minutes before they
attempt anyfurther long-term time.

(Slide.)

Now, at LASL we only have the detailed code, trying
to make this simpler. This shows you loops. [ don’t think
this is very interesting.

(Slide.)

However, the vessel ==

PROF. CATTON: If we will carry it very far —— would
you put that slide back?

MR. FABIC: Don“’t lock at the pressurizer.

PROF, CATTON: If you don’t handle the candy cane
right == noding wouldn’t do téat.

MR. FABIC: What you see is eacn one of these
segments is subdivided into mesh. There is a finer mesh
goeing through. It doesn’t mean only one control —

MR. SHOTKIN: In this calculation, that volume .|
i{s just one velumes but their calculaticon wouldn’t be used
for natural circulation studies.

This is just going to be used for thes core
uncovery at TMI, up to about 120 minutes. Let’s say the first
3 hours, 130 minutes.

TI¢
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1308.15.5
kds 1 MR. SHOTKIN: Up to core uncovery is two hours.
. 2 Maybe they will extand another hour. For natural
3 circulation they neac the more detail Stan is talkin; about
4 which wasn’t in this calculation.
5 PROF. CATTON: The first pump went off at 70
8 minutes, the second at 110. You will have tc stop at 110
7 minutes.
3 MR. FABICt The reason we are doing this calculation
¥ 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 cf the primary loop? w: have to continue with the
13 calculation until we finc out where the inventories were
l4 .going. We don“’t want to do 15 hours, but we should oe
S finding out whether we wire accumulating steam in the upper
16 head or tha.candy cane, at what time, according to
17 calculation.
13 MR. SULLIVAN: When the transient goes two phase,
1 ¥ you will need more detail. It should be twec phase much
20 before that.
21 iR. FABIC: Yes,
22 (Slide.)
23 This is the vessel. [t shows in the current
24 version we are stuck with the fact that we have to have at
25 least tweo circumferential definitions, all the way up anc

278 1217
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wowr the vessel.

Ne are using the minimum that can be used with this
kind of analysis.

Here is a good esxample of current restrictions
with the code to describe the control of the relief valve,

(Slide.)

Here are the cells within the pressurizer itself.
Then you have to use many fine cells to get the critical
fiow calculated from what we call first precipice, not
using correlations and not using some other models which
are ccapatiole with the code.

There, of courss, also we pay some penalty for
that. In a2 fast running code we wil. Jo away from that
constraint and adopt simple techniques to calculate zritical
flow to relief valves. However, we had fairly cood success
with that.

I Jjust found yestercdiy calculation results that
Broockhaven has done as part of an intarest assessment
Jsing TRAC from their own clinical control studies, special
studies, with fairly good comparisons as tc pressure versus
spaces and I think they were surprised to see the first time

we applied the code to = 2thing new it worked.

In Thl, it didn’t work. Here is the TMI TRAC

comparison, pressur2 versus time for the first 110 minutes
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or s¢. These are minutes now, not seconds.

Red is data from TMI. Blue is TRAC calculations.
I taink here we are not sure how fast this dry-out cof the
secondary side really occurred. That could have changed the
level in nere of that first undershoot.

The sacond very fast decresase in pressure is
attributed to instantaneous discharge of — first thes
core models the suxiliary feedwater as being added at the
pottom. not coming from the top. It is added instantaneously.
When it comes on, it comes on full blast.

It probably didn’t happen that way. There are
valves tha2' have to open over some time. You can get it in.
They think this is the reason wny it came down too fast.

.Then in this period of 12 minute to 15 minutes, )
they used the 2 HPI pumps operations. Now they think there
should have peen only one. That is the reason why they have
a fairly st2ep increase in prassure. They had one HPI pump
after 50 minutes.

The fact that this drop here is too steepg, the droo
in pressure, is attributed to another code input err2r which
says the auxiliary feedwater flow used in TRAC was equal
to the main feedwater flow, which is about three times the
amount that the auxiliary feedwater should have had.

That is tne respons2 for that. They con/%t want %o

keep defining this, but this i3 playing around. What trey
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will do is repeat the calculation with corrections done from
the time it reached this plateau, and go until complete, and
beyond.

This early part doesn’t play any role here. They
will reach a start here and go to core recovery.

PROF. CATTON: Couldn’t you maintain the evel in
the steam jenerator at the point it was measured to De
to separate whether your protlem was with the primary or
secondary sic:?

MR. FABIC: Because the boundary condition like
that is not available in the core. You can’t separate a
liguid level as a boundary condition. The liguid level is
calculated by —

PROF. CATIONs The.feelin3i we have been given in
the past is that this was a relatively unimportant part.
If you veered the heat transfer in the steam generator
plus or minus 50 percent it yields very little change in the
final results.

I got that from B&WN yesterday. It may not be
true, [ understand.

M. FA

m

IC: The heat transfer coefficient plus
this area.

M2. SULLIVANs [ agree with Ivan., 38W did
{indicate to us yesterday that — | p~."*ed out yesterday I

thought it was., It looks like they are from even the TRAC

™D
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calculations. I think Ivan is right. It should be pursued
with BANW,

PROF. CATTONs The TRAC code runs could collect
some of that out. I[f they input the measured secondary side
conditions and things fell on line, maybe we would begin to
separate the pheromena.

MR, SULLIVANS I wish it was that easy. The
secondary side is not numbered. Very little we are sure of,
identically sure of at even the levels in the steam
generator, thare are questions about them, the measurements
that are made, the ranges they were on, and.when they
switched ranges.

There is 2 lot of questions abcut what actually

happered on the secondary side of the steam generator. It is

not black and white.

MR. MICHZLSON: How do you know what the auxiliary
feedwater flow rate is, for instance? You know the level of
the generator rema2ined constant for long periods of time,

like at ten inches. You kncw that auxiiiary feedwat

W

1
x
o
n

coming in. But ycu don’t knew how much.

You know you are evaporating all that came in
because the level remained constant. You don’t know how
much less than that might have besen coming in.

PROF. CATION: You know temperature and pressure.

M. MICHELSON: 3ut you don’t know the mass that i

278 131
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involved.

MR. SULLIVAN: The only thing you can do is assume
it was full flow.

MR. MICHELSON: You can tell on the back of an
envelcp it couldn’t be that.

MR, SULLIVAN: That is what we did. The energy
balances aren’/t very good.

DR. PLESSET: I den’t want to spend the rest of our
time on this, if we can avoid it.

ne more comment.

PROF. THEOFANOUS: Ahat about phase separatior:

MR, FABIC: | want to tell you something about it
right now.

(Slide.)

This is a breakthrough through the relief valve.
It indicates, for example, high flows here and here. That
is when we have a heavy fluid heating the well, either ligquid
or a very dense mixture.

A low flow is where you have steam or very low

The reason thes2 density differsnces are tnere is
because of the phase separation calzculzted inside the
pressurizers. How Jood f{t {s, we haven’t yet ==

PROF. THEOFANOUS: BAN told us ten days age that

they calculate and assume 2and think i{s reascnadble that the
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system was completely homogenous.

MR. FABIC: [ can’/t understand that.

PROF., THEOFANOU3s [If “hat were, the TRAC results
might be useful to them.

MR. FABIC: Wnen we like them and believe in them,
I think we will,

PROF. CATTON: They don’t believe the steam

generator is very important.
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b i DR. PLESSET: We can go to your next topic.

2 M3. FABIC: All right. I will be very brief.

3 DR. PLESSZT: s certainly worth some of the

- criticisms in some people’s minds. That is good.

5 MR. FABIC: Later on you will see that [ talk

5 about gualitative anc gquantitative ways of assessing the

7 code. | will not spend much time on gualitative at 211,

3 except to show you one plot that shows L-23 results cf

Bl temperature profile along the hot rod as a function o1

10 time. What we show here in rad is data and green is

il TRAC results using ILOEJE correlation.

12 (Slide.)

13 It shows the core is not doing bad. The

14 flat temperatures are gocd. Final quench is here.

15 Qualitatively, it’s not that at all. Other words that

16 are not hot rods are also -- for quanfitiative assessment
17 we can’%t use time == there is no way to have these rasults
138 digested in a format where you can extrapolate what vou

17 learn from different scale faclilities.
29 I will briefly t2lk about intesgraters we are

1 using here.
22 10 describe present =-- first of all, in using —
23 N assessing the code, integral test facilities, our primary
2¢é purscss is to s2e how well do we represent cynamics of the
23 system. 1Inhe cocde. Is *he feedoack between component right?
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308.16.2

ow | 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 time history. And the present time history itself
3 could be characterized with certain types of occurrence.
5 For example the time to empty the rods, no matter what the
7 facility. The time for accumulators to come on. The
8 time the pressure rsaches one —= [ will show you how
7 we use these indicators. The other indicator i{s what {s
10 the inventory of fluid here? Here we show the time after
1 reaching the minimum when you just start to refili, and ==
12 there is a formula here like |0 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
: 15 core reflood started, you might have a numder of oscillations,
16 out the final core oscillation sustained REFLECHT started —-
17 this is indicated with a double asterisk. [ will show you
13 one more viewgraph to indicate this.
13 (Slide.)
29 ihe time to get zers flow at the ore inlet
2l after the first reversal, these are the times we can pick
22 for different facilities. That indicates something about
23 dynamics of flow inside the reactor vessal.
24 The next two may look like too much heat transfer
25 oriented indicators. They are really not. All thess

PO
~~4
O
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' 308.16.3

ow ] gquench cycles really tell us is that there is a flaw going
2 on there. 3ursts of flow are responsible for guenching.
3 If we agree with the times of these guenchers, that means
4 the hydraulics is also okay.
e (Slide.)
$ Here I show time for the first and last quencher
7 and time for second gquencher, if it exists in the facility.
8 In different facilities we only have one guencher, showing
7 the last quencher. 0Of course, we are also showing the
10 value of the pesk clad temperature as the last indicator.
11 Ten of them altogether, we thought that was enough.
12 Certainly you are supplemanted here. WNe have
13 great detail how well it does overall without quantitative
14 band here.
15 (Slide.)
16 Ahat we do with these indicators is plot them
17 on @ predicted versus measurement scatter plot. Everything
13 lies on a2 45-degree line., We will have uncertainties in
12 orediction and {n measurement that will exolore
22 sensitivity studies. When our crosses lie outside tne
2l 45-degree line, it means we have errors in the code or
22 inadequacies in the formulation, errors in numerical
23 analysis. wWhatever.
24 We think that with such plo*s which have — this
25 all for one indicator. Everyone of these crcsses is
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crosses is for one of those ten indicators. But has
different test facilities, different test conditions.

Ne might extrapolate the arrocw« for that into
full scale. We have to come up with a criteria for
what is acceptable. We don’/t have that. The last
viewgraph here is to show you, instead of having only
one indicator plotted on cne graph, all we had so far
on LOFT is enough inforamtion there, which is all the
indicators for one graph for one tst.

(Slide.)

This shows that we are not doing badly. Green
is the TRAC-PIA without ELOGI correlation.

Read is with the ELOGI correlation. It says
without ELOGI we ares way off on a quench. We don”’t
predict first gquench. Our last on2 is delayed.

dith SLOGI :t’s much closer. It shows that all
the other indicators [ talked about are fairly good. Our
peak clad temperatures are within a few degrees. That
will be luck. We have to do a lot of that, On many
exceriments we gqualified a plan which shows which tests
or what facility we want to oo ject, which measurements
will be taken, where and what time. We have done this
for PHR. WNe might have to change some of those, Decause
we didn’t consider the importance of chese tests. We

are changing some of cur tes

ot

facility plans. We have

273 137
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to cnange some of .this he''e. That would be Lhe end.

DR. PLESSET:* Thank you, Stan.

We appreciate your condensing some very interesting
things. Now we can ‘have some gquestions.

MR. ZUDANS: Very gquick question. In . first
shelf in T¥l here, isn’t that because they actually had HPI
from 4 to 8 percent.

MR. FABIC: What haopened before that time is very
confused 3s to how many were actually on, whether thare was
one or two, and in what time period. [ do have a paper
that shows what they assume. Those assumptions are not
the same as [NEL“’s.

MR. ZUDANS: [ was tickled by the remark you
saidt since these points are coming from different sized
facilities, you may have 2 chance to extrapolate. In view
of the fact you have facilities that are small scale —

MR. FABIC: No. You have some full scale.

¥R. ZUDANSs TMI.

iR. FABIC: No. 2D/3D. Full scal

W
“
)
0
tb
~y

ot

O
O
1
g
e 3
“h
b
P
3
.
(8%
ot
-

plenum, downcomer, lower plena, full heigh

-
ile

core == half width, but fullescale wid

ot

There ars four high=-steam generaters in the test

facilities. Enough to get measurements. I think we have
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MR. ZUDANS: 0Okay, as lonz 2s you have that kind
of information.

MR. SULLIVAN: In the TRAC code {t“s almost
conceivable to me the small break may be even harder to
model than a large break. Surely the fluid dynamics are
going to be eas.er. You shouldn’t pass them by either.
Now you are working with small delta Ps and the fluid
dynamics will have to be very good. Separation will have
to be good. I was thinking more in terms of the heat
transfer from the system. It will poe critical vou Jet
those right because the transisnts ars so long 2nd you are
integrating them over such lonj periods of time.

MR. FABIC: Can | digress a oit to answer
his point? Somﬁfhzng I learned recently from experiments
done at MIT with jlass nardware. Looking a2t three loops
in smaller scale oriefly, air-water, okay?

That was the purposes of the experiment. They

learned something else. They learned — may | take this

by

off and go to the blackooard? I[f a steam jenerato
represented before U tubes and they are nested insids
each other, and add manifold sugply inside, 2nd they had n
air-water mixture, droplets of water, coming frcm here.

[f the flow rate {s low enough as a natural

eir

o

ulation of the type Dr. Michelson looked at, reflux

poiler, you fingd there is 2 very nonuniform distrioution

-~
N

w
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'31308,16.7
ow 1 for fluid. In fact, two 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 instability.
.4 Ne can define a recion of flow where there is
- instability in his squipment.
é Now we have to seriously take a good look at
7 that.
3 [ don’t know the consejuences when you have
B many, many tubes, to the Jjust four, but we have seen even
10 in PKR tests with the Westinghouse steam gcnerator there !s
11 a small distribution because of centrifugal action alone in
12 the plant. What this will do "o heat transfer, because {f
13 you were starting some. regions of that bundle, the heat
( 14 transfer, that would be d%ffereﬂt.
15 How will we handle that {n fast rumning or
16 slow running situaticns? de will have to loock at that.
17 DR. PLESSET: Any other guestion or ccmment?
18 (No responsz.)
1y Evidently not.
20 Thank you very much. ANe will nave & ten-ninute
2 break and come back and have a srisf summarization.
22 I want to thank all the Staff for their
23 presentation.
24 (Recess.)
g\s 25
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308.17.1
~ kas I DR. PLESSZT: wWhat [ thought we could do for the
; 2 next 15 or 20 minutes is [ will just go around the table
| 3 and ask if ycu have comments you would like to cirect to me
4 recarding what we had presented today.
3 Ahy don’t | start — who wants to lead off?
8 Harold.
7 MR. SULLIVAN: | forgot who made the presentation,
8 but he showed SEMISCALE data for ore of the transients run
? to simulate TMI. The SEMISCALE facility was to mecdel the
10 Trojan plant which is a ANestingnhouse plant,
11 And the pressurizer also stayed full in that —-
12 during that experiment.
13 S0 not only it seems to be the U=tube in the
- . 14 B&N system, but also a Westinjghouse plant may give a false
15 indication of liquid level. [ don’t know whether that was
16 prought up or not.
17 DR. PLESSETt | don’t think it hass but I think {n
13 one of the bulletins tc Westinghouse they were directed not
19 to consider the pressurizer level as an indication of core
20 covery at all times.
21 It is covered in that sense, but people still may
22 not have. a feeling {t applies.
23 Why did it say full?
24 MR. SULLIVAds I will nass the guestion alang to
25 our chief consultant on SEJLISCALE.
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DR. PLES3ZT: That means ¥Mr. Shumway.

MR. SHUMAAY: Magic.

(Laughter.)

MR. SHUMWNAY: The opening of the system was at ths
top of the pressurizer, so th2 only way the pressurizer could
drain was through countercurrant flows and it did. That is
all I know.

DR. PLESSETs But their relief valves are no
different from those on — not much different from 3aN
plants. You have the same kind of opening.

Right?

MR. SHUMWAY: We modeled that opening, that’s
right. B&W plant’s pressurizer on TMI-2 stayed full, and
also on SEMISCALE. The low pressurz point of the systenm,
except for the gravity head part, is at the top of tne
pressurizer.

The water can only jet out Ly countercurrent Jlow

against the steam that i{s beinj Jenerated in the ¢

1

g, that

is the high pressure point, that s tryinj to esc

pe from

the system through the dbreak.

w
-
ot

DR. PLESSET: I think that is 2 very pertin
ooservation to all we have teen ne2ring.
Do you think that SZMISCALZ {5 really gsing to give

you & good handle on things like this? [

L

ss vou think it

t
-

L ¥

does.
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MR. SULLIVANs I would think with that indication
and that experimental result, if a code disagreed with {t,
! would like to know the difference batween the two cefore
I would stop an operator from taking that as ths ligquid
level indicator.

Most of the indications I have Jotten is tnat a
Westinghouse pressurizer would emnpty during 2 small break.

DR. PLESSET: S0 the U=tube locp is not necessarily
the fatal element. Is that what you are implying?

MR. SULLIVAN: Right.

And also I think that {t would be weorth [RC
warning the utilities that own Westinghouse and
Combustion piants that that did occur.

PROF. CATTON®: That is a very small pipe you have,
isn’t (t?

M. SULLIVANs Alsc a very small leak.

PROF. CATTON: Tne surze line is typically ten
inches or larger.

MR. SHU4NAY:s [t is fairly 2ig in THl=2% and that
line wouldn’t drain the water.

PROF. CATIONT It w2s 3 loop ss2l there. [f [
nad a straight vertical pipe ——

MR. SHUMWAY: [n SZMISCALZ we didn’t change the
pressurizer. It is modeled after wastinghouse. But we digd

change the loop seal design. The surje line was changsd, the

278 143
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TM] surge line.

DR, PLESSET: | didn’t understand that last
statement.

MR. SHUMNAYs The surge. line in SEMISCALE was
piped to match the loop seal in TMI=2.

DR, PLESSET: So it was not like a2 Westinghouse
plant?

MR . SHUMWAY: [t was like 2 MNestinghouse (n the
volume, pressurizer volume.

DR, PLESSET: B8ut it had a locp seal which
Nestinghouse plants don’t have.

MR, SHUVMWAY: Yes.

DR. PLESSET: That may be the way they would get
out of that.

MR, SHUMANAY: [t may bet but ! don’t think that is
the key issue. I think that water would oe in there {f you
didn’t have the loop seal, personally.

PROF. CATTON: Even though the pipe (s guite
large.

MR. SHUMNAY: Yes,

DR, PLESSETs ilow that i{s not stacle. To try ©2
maintain a column of water with steam pressure on the
bottom ==

PROF. CATIUNt Ten inch Ziame

r

g |

-

cipe.

DR. PLESS=T: That i{s not stable. You can trv it
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* 2 PROF. CATTONs Wnat was the size of your pipe?
] 3 MR. SHUMWAY: OQuarter inecn.
| 4 DR, PLESSZTs That would be stabilized because of
i 3 surface tension effects.
E é How hot was {t? It is getting pretty small.
g 7 PROF, THEOFANOUS: Zven a guarter of an inch? [
E 3 don’t think it would be small enough to make it stable.
§ 2 DR. PLESSET: 1[It is getting close to stability,
13 yes.
' 11 PROF. CATTON: About an inch.
| 12 DR. PLESSET: [ think that’s right.
13 PROF. CATTON: The candy cane being 36 inches in
( 14 diameter in the B&W plants, it would ue damn tough to
15 simulate in small scale like SE4ISCALE. [ am not sure it
15 would have meaning.
17 DR. PLESSETs nWhat i{s the pressurizer heignt in
— 13 SEMISCALE in the model above that?
1y - MR, SHUMWAY: Much lower than the T4l pressurizer.
29 OR. PLESSETt How hign was it?
2l M2. SHUMAAY: Abcut saven feet, comparead to live
| 22 forty feet.
23 DR. PLESSETs Seven feet of water column is whas
24 you are supporting.
2= MR. SHUMANAY: Somethins like that.

278 145
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. kds | PROF. CATTON: [ used to use that method to
| 2 ole~ ry brakes, and 2 quarter=inch pipe held the orake fluiad
3 w A no problem at all,
PROF. THEOFANOUSs Quarter=inch or three-quarter?
5 Fine., I thcught three-guarters you said. [ take
6 it back. [ am with you now,
7 DR. PLESSET: That may be really the difference.
8 M. SHUMWAY: Between what and what?
v DR. PLESSZET: The fact that you had a
10 pressurizer and {t held up.
11 MR. SHUMWAY: They did the same thing in the
12 drainage pipe.
13 PROF. CATTON: No.
( 14 MR. SHUMWAY: At TMI.
15 DR. PLESSET® Diffe:ent reasons. It was a
5] manometer seal and the pressure on the gas sice was high
17 enough to majintain a8 column. Certainly that nigh, or higher

=18 evan,

19 Sut now ==

29 MR. SHUMNAY: WNait 2 minute., Mass i{s going out
21 that line.

22 DR. PLESSETs Right.

23 MR. SHUMWAY: Why wouldn’t the water olesd back
24 against the effluent out?

25 OR. PLESSETs 3ecause it is held up by the loop
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seal?

MR. SHUMWNAY: Are you sure it is not held up by
countercurrent flow?

DR. PLESSET: It is a stable loop seal. [ think [
am right.

PROF. CATTON® That’s right.

DR. PLESSET: The fact that you have steam bubbling
through that loop isn’t significant so far as supporting
that column goes. If you have a U-tube, ten _Iches J{ameter
or ten feet, or whatever, it can be supported if you have
ei~.gh gas pressure. [t is stable.

If you don’t have that, if you have 2 straight
column, and {f it {s then enough it can be held up by
capillary, without the loop seal.

MR. ZUDANS: The loop seal goes like that in the
pressurizers, correct?

DR. PLESSETs At Bdd., That is the only on2. The
others are not_2 manometer type seal,

MR+ ZUDANSs _You could have one beginmning 3t this
end and go all the way up and hold {t.

PROF, CATTON: Some have a rather long run,
40 or 50 feet.

DR. PLESSETs [ don’t think it matters
truly level. It will run out.

Nell, let’s go on. Harold, do you have another
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] nickel?
2 Theo?
3 PROF. THEOFANUUS:s [ don’t know exactly how to say
R this. [ am very disappointed and disturbed with the
5 response | see that the research is taking to the TMI=2
6 accident.
7 DR. PLESSET: Which part of the research?
8 PROF. THEOFANOUS:t The focus in all of it. 1
? don’t see there — | think as a result of TMI=2 there are
10 certain lessons we must have learned and certain actions
11 we must take,
12 There are other urgent actions, [ think, and I
13 don’t see lesadership in taking any of those actions.
14 [ pointed out some of those things in the letter
_15 [ sent.
16 DR, PLESSET® You didn’t give any prioritiss. You
17 have to have priorities.
e,
i3 PROF. THEaFANQgS= [ only discussed one togic in the
Iy ietter. -
20 DR. PLESSETt Which one i{s that? Let the other
2l pecple hear.
22 PROF. THEOFANOUS: [t is very difficult to say in
23 & shor't tin-. The letter is two and 2 half pages. [ wculd
24 rather make reference to that,

n
wm

I1£ you want me t0 say i{n a nutshell, | feel tnat ==
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kds ] again, scmething ' mentioned many times throughout meetings

2 is that | don’t feal we have paid enough attention to the
3 accident analysis and accident seguences, not only for small
4 LOCAs, but all LOCAs.
- In order to — if we did our homework on tnat,
8 procably TMI=2 might not have happened. The way to find
7 out the kinds of cracks that are evidenced in what happened
3 in TMI=2 is work through the accidents and work through the
- system interactions, study the results of the computer
10 codes.
11 Stan mentioned the computer codes are thers2 and
12 they are avajilable to be used. The problem {s nobody is
13 using them. They have been there for some time.

(; 14 In order to use ther effectively in that respect,

- . 15 you can’t take 3 casual effort — [ don’t want to accuse
16 people in terms cf casual efforts, out ! am thinking of an
17 ___order of magnitude of different consideration to that as

D

13 being the tocalApoint.ﬁ-

—

1y DR. PLESSET: Right. 3ut I think we have to do

20 this in an orderly way, separate it from the paric ascroach

21 to 8 lot of activities as a result of TMl-2.

22 PROF. THEOFANOUS: That {s tie point. [ s2e 2 lot
23 of things coming out of Tial-2, and [ don’t see the systematic,
<4 orderly way of geoing through the acsidents.

25 DR. PLESSET: They are nct srzanized, right. I
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agree.

PROF. THEOFANOUS: All the activities, our
response to TMI=2 ought to oe orgjanized. Starting from that,
I describe we have several line of defense. One is
prevention, miticating, establishing consequences, 2and so on.

That really ought to> poe the order of priority of
research., The way ! read the Staff’s proposals is they say,
well, Uup to now we have been dez2ling with the two ends of i,

design basis accidents. We have been ignoring the space in

between,

| 4

I think that is putting it in the wrong focus. The
order ought to be from preventing, next to the intermediate

stage, next to class 9.

How you will put the threshcld has to come from 2

more systematic study of the different accidents. Tnat is

L p——

why | keep saying that everytnhin3 has to start from there.

I don'g_ggg it happening, and [ feel very disa;pointed with

\‘_
it. -

—

~—

DR. PLESSET: | think they are ;oin¢ to _make an
effort on the experimental side. [ would like your respenss
to the a2pplicasility of the program with the small break
tests with LOFT end the small break seguences with SzMISCALZ=.
That is on the experimental side.

Are you in agreemant this is reasonable?

PROF. THEOFANOQUS: H5, I am not. [ don”t think 1%

-

O
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is the right place to start. [t is good to think in terms
of some LOFT small scale tests and SZMISCALE, though with
quite a bit more reservation.

_ However, to what extent LOFT and SEMISCALE tests
will give us the answers we want or the answers to
understand how small breaks behave, that we have to "hink
very hard i{n conjunction with the ki d of siudies ans
calrulations | am talking about.

One approach would de to outline a number of
tests. The facilities are there and there s nothini much
we c2n do about that. ne have to use the facilities that we
have.

However, | think we ought to have some i{dez of
whether those facilities are adeguate or not, and in what
respgg}.ire they inadegquate, and see how we can cover

o —

ourselves if we find any inadeguacies.

He will not know the answers to those guest fons

\‘
unless we went through the calculations and_through anything

about those accidents.
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ow ] DR. PLESSZTs [ think you have a very gcod point.
2 I would hate to see us arrive at some additional facility
3 needs without real careful thinking. [ am including 23/3D
4 as no facility to date which {s really without serious
S criticism. [ think you have a very good point and [ think
5 you are right. They are not approaching this prédlem in
7 this way.
8 M. ZUDANS: [ rememoer when they discussed risk
assessment. They Iinsisted they would 3o back and set up
139 a very extensive study where they would look for other
11 cracks, so tc speak.
12 That might affect all the programs, all the
13 test setups. I insisted they join those two things. rHuman
(_ 14  factors and event trees. [ thought this program covered what
15 you are addressing-here. It may have to be made mors

15 specific.

17 PROF. THEOFANOUSs—Let me respond to that. !

i3 am disappointed. [ think this is 2 token. _;hec this

17 program was presented to the TAI-2 ten days age, there was
29 only $400,00C allocated to the activity. [ raised sericus
el doubts then and they increased it by 2 small facter. On

22 the other nand we go to Stan and near his whole progran

23 outlined, and he doesn“t nave anything to say atout tha

cd sub ject that is crucial. He sgent 2ll his time on

25 development, @ lot ¢f time and assessment and didn’t s2y on2
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| cw 1 word ~= | asked the gquestion about whather this was 2
; 2 possipility or not. He said he saw this as a gossibility.
| 3 Sut he had nothing to say about it. They should be 20ing
- those thi~gs already. Net plannin; three years f-om
5 NOwW.
5 MR. CARLID: | wanted to second what Theo was
7 saying, hut in a different sense. [ think the arguments
3 for what they are doing in modifying the experiments they
- have are rsasonadble and very persuasive that they can do
19 some Lhings. In a way it goes back to what Carl
i Michelson did, where he investijzated something that
12 according *¢ him was pretty much on his own time and
13 discouraged a2t the time and now that it turned out ts D2
(; 14 an event verv pertinent to that investigation, reports
15 are given a lot of attention. It seens to me what the
16 Research Staff ought to do is someho ~»rient the corzanization
'7 to encourage this kind of thing. —— e
13 [ don’t see any of that in the fiscal 481 cudget., —
12 Soms jtems are mentioned in the fiscal 730 budget.
29 23, PLESSETs Thank you. HNow Ivarn,
21 MR. CATTOWN: [ think that the program that was
22 mentioned, tha 1"isk assessment and so far it fills tnat gap.
| 23 I don’t ajree with Theo as far as it being 2
24 token sffort. | don’t think it {s., [ heard Roger Matson
25 with his lessons learned jroup. He s paying 2 lot of
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| DwW | attention to that area. Almost everybody we hear from
| 2 is at least giving it lip service. I think it’s too
3 premature to say they won/t do anytq}n;. unless you know
. B them setter than we. Maybe you do. —
; > PROF, THEOFANOUS: I knew you would disagree
; 8 with me, dut since you did, let’s take that further.
| 7 First cf all, ! think already they ought to be
3 doing it. [ don’t see it anywhere.
J Secondly, even ten days ago w2 heard that
10 the budget allocated for this particular item was one-third
11 of what you saw today. You saw {t three times bigger
12 tecause | was arguing witn Sullivan on the TMI=-2 supbcommittes
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 thinkin;t_zpat
16 ought to be there before in the first place. |
17 Wnat | am trying to say is tnat I like to see that
s
13 trhe pecple are responsible for ZJeveloping those plans, |
V2 like to se2e that somehow they bezome convinced themsalves,
29 Not do something because they hear somecody say scmethning
2l about it. This should be something that has to be Ztne.
22 Unless they become convinced, you will no*t have the
23 aopropriate leadersnip. This ne2eds leadership. That is
24 where [ find fault. I[t’s a matter of first convincing the
25 people responsible for these activities {n orier to >rovide
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the right mechanism, The mechanism is not there yet.
[ guarantee that. [t“’s there only for analysis. [ used
that word in my letter. There is no mechanism there for
synthesis and a lot of cracks are present., TMI haopsned
as a result of us not having encugh time with the synthesis.
Some of us have been talkinjy about this for years
now. ESven today there isn’t a concerted effort to precvide
the synthesis in order tc make sure no other cracks 2xist.
DR. PLESSET: Do they have the personnel tc
undertake this kind ef synthesis?
PROF. THEOFANOUS: Absolutely.
DR. PLZSSET: Where?
PROF. THEOFANOUSs All over the place., Pecple
in the Naticnal Labs.
DR. PLESSZTt You mean outside NRC2 __ o
PROF. THEOFANOUS: Including NRC. Stan Faoic and

Lou Shotkin. These people have peen with these plants.,

Dr. Teng. They work with the plans. They know the systems.
There are people on tne Subcommittee. Carl Michelson,
for example, knows the system.

They have to De hHouzht tojether uncer some
unified leadership to address this in a3 systematic
down-to-earth fasnion. Pragmatically, realistic and urgent
as it is.

MR. SULLIVANS | agree with Theo. [t’s going to
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take quite an effort. [t will be a very painful effort,
because [ have only looked at systems in a very general way.
Nhen you start looking into them and looking at interac;ioa
of all the secondary steps, it will be a very painful process
to go through and it“s going to take gquite a while to see
what an operator can do to a8 plant and to make an accident
either better cor worse.

I am not sure [ even understand what happened at
TMI to make it better.

DR. PLESSET: [van, do you have 2nother comment?

MR. CATTONS forget it.

(Laughter.)

DR. PLESSET: Geod.

PROF. THEOFANOUS: There are significant resources
of people through the review Jroups that have been acle t¢
draw together people from all walks of life and different
backgrounds. There are a lot of people in the National Labs
that are very much involved in that. There is no guestion
of lack of people.

- v

DR, PLESSZT: | just wanted to hear veu sav it.

=
=
ot
- &
fos
-d

Anat you have to do is zet some of this counsel to me
a few days, because what s bei{n3 considerec is 2

supglementary budzet. The basis for {t is, say, T¥l-2.
ODtherwise they woulin/t have the audacity te propose such

8 thing.
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Ivan, you remempbered what you wanted to say?

MR. CATTON: My view of what happened at T.l is
a little different. [ think what it jets down to is how
a plant i{s acminstered. Some of us are on the LER
subcommittee. Straightaway, you see LER is very nics.
You learn a lot from them, But the route back to the
plant was nonexistent. The people coperating the plant dicn’t
know about things like Davis-3esse, (cocnee. They hardly
knew about what went on in their own plant. [ don’t care
how much research you do or how many smart people you have
doing it. Unless something is done adbout that part, the
rest doesn’t make any difference.
Somehow that has to be straightened out.
MR. LIPINSKI: An automated plant.
MR. CATIONS Maybe that is the direction.
MR, LIPINSKI* The ultimate, {f vou 2liminate
the people, you end up with a totally automated zlant.
Having automated the plant [ have to worry about the naxt
level, the guy who keeps {t working and automated.

DR. PLE3SSZT: The maintenance man, 0Okavy,
Prof. Wu had a comment.

PROF. WJ: [ wanted to follow up a little lecnger

b

along this line., [ understand th

g8 {5 not much time znd

@®
“\

I don’t know the situation, as wall as Theo.

MR, PLESS=T: liobedy does.

2rg |

>y
i
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 bw | PROF. WUs And I don“’t know [ can say in the
i 2 same meaniny 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 future off this industry.
5 Surely we have a jood case on hand from which
8 we hope to learn as much as we ¢3n. So perhaps in tnis
7 postmortem see if we can extend the scope 2 bit in the
3 investigation and use the highest imajination as we can.
? Already we have brought other than the engineering
10 and technical side facets of the matter, should we concentrate
11 on the human factors. Error in decisionmaking under very
12 difficult circumstances.
13 Furthermore, look into into what way we can
(_ 14 avoid the future hazardous situations ancd see {f there is
15 any design that can be improved. This woulc almost take
16 a game theory type of approach. [t’s like glaying chess.
17 There is no time and space to do the role of
I8 elimination approach, but to spot a few (mportant arsas where
19 the engineering design plus the human operation can ce
29 carried on with the least possicle doing of anv hazardous
el situations such as the U tube type checks arnd so forth.
22 =ven the nathematical aprroach of the dynamic
23 programming. See if there i{s anything that indicate1 3
24 mistake. #hat would de the consegquances? Lock to tne

(S 1}
3
‘.
O
S ]
w
m
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improvement of the

n
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ineering desizn and avoid an)
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abuse of speration. [: may take 2 different work task
force from what we nave,

You already named good names of experts already
familiar with the engine~ ‘ng side. [ think it might take
a bit broader scope to learn == to enrich the lesson as
we can. That is, on this TMI=-2 case. Then if | may take
a couple of more minutes, I want to talk about the future
research srogram, and specially for some of those basic
proclems to enlarge the capability of the very scphisticated
system codes, 2D/3D, and so on, phase transition, transient
flow and others.

Now the possicility of the last example is an
excellent one that 5tan Faczic mentioned.

There is a flow instanility and flow separation
and so forth, secondary flow, and all this seems we can
come to a very solid foundation and improve the understanding
as we track some of these basic problems and study it in
full.

In such cases, conservation of mass, momentum,
energy, they might have 2 considaragle dezcarture from
original assumptions based on w~hich these system codes
were developed. Once w2 learn some of the gocd lessons

in these basic lessons in thes

W

basic problems they =ignt

h

nave a very good utility i{n the th

uture to imd

i

oV

w
W

existing system code by saving if

an ang
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such is important, there might be an easier way, mucn
more simplified, but on the physical oasis, well-based
assumpt ions, by putting some of the energy sink, in order
to continue on & much more simplified basis in the system
approach.

Then also along this line, see if {t is worthwhile
tC keep a very close c:ntact and collaboration with the
efforts put in by the Japanese and the Cerman team (n what
is developed in due course.

If these are the desirable ways to move, then the
next thing is see if the budgstary maciter is sufficient
to inhance such a stepped up activity.

Thank you.

M3. ZUDANSt This pertains to the same subject
of Theo. I want to really make it understood that in
oprinciple, ! agree with Theo, except that my interpretation
wa2s they were going to pay attention to this subject.

We asked very clearly. [ think mayce we should take a position
that any Supplementary budget lead item would be this

particular {tem, and any changjes to a facility or

9]
o
wn
Pt
i

or analysis tocls should be based on findings on this risk
assessment. Looking for new cracks. Then there would
be a8 good reason for it.

If TMI {s interpreted in avary which way bv

different groups in giffsrent fashions, evervoocdy fincs
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Dw | something he can do. There is no unified purpcse. Unified
| | 2 purpose is in what Theo states. Thct, we could amphasize
| 3 That is all.

4 DR. PLESSZT: [ think we have used up our

3 time, unless there is some really excruciatingly

- important remark, [ will consider the session adjourned.
7 Let me add one nonagenda item. Tom Murley

3 suggestad we have our next meeting in Idaho Falls. we

? usually do have a meeting there about once a year. +hat
10 is the sentiment of our distinguished = | know what
J1 those two would say.

12 (Laughter.)

13 PROF. THEOQFANOUS: @Ahen are you thinking aoout?

(T‘ 14 OR. PLESSET: Sometime this year.

15 . PROF. THEOFANOUS: August or July?

16 DR. PLESSET: July i{s too busy. Late summer.
17 PROF. THEZOFANOUS: More like August.

18 MR, ZUDANS: Early Septemper? | am not here in
19 August. Not until the 9th, but then [ am in Zurope until
20 the 3ith.

2l PROF. THEOFARNOUS: Combine it with a meeting in
22 Seattle.
23 OR. PLESSET: 4Anhat meeting?
24 M. LIPINSKI: The 203th to the 24th is the
25 International Fast Reactor Safety Meeting in Seattle.
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bv | The week of August 28,
2 PROF., THEOFANOUSs If you can combine with
3 that, it would be helpful.
4 DR. PLESSETt After that, to just follow {t.
5 MR. LIPINSKI®* The 27th.
5 DR. PLESSET: You mignht lose a meeting.
7 MR. ZUDANSt [ would like not to loze {t. I
8 nope you won”’t be able to make up the schedule that guick.
? (Laughter.)
19 DR. PLESSET: Thanks agjain. We will nave to try
11 to arrange this meeting well in advance.
12 (Ahereupon at 3:00 p.m. the meeting was adjourned.)

»
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£Y_1980

(PRES.)
SEMISCALE 6.700
BD/RF HT 6,215
3D 15,800
ECC BYPASS 900

MODEL DEVELOPMENT 1,915
(ADB) (615)

(SERB) (1,300)

-

SYSTEMS ENGINEERING

(Twousanps ofF DoLLARS)

LY 1981
(B! !" )

10,150

9.390

12.000

900

3,510
(2,010)

(1,500)

JAN
5,050

3,175

_31800

1.595

(1,395). )4

(200)
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FACILITY UPGRADE T-OR SIMULATING
PWR SLOW TRANSIENTS AND OFF-

NORMAL OPER,: ALSO TMI-RELATED
EXPTS, IN CURRENT CONFIGURATION

TLTA UPGRADE FOR STMULATING BWR
OFF~-NGAMAL OPER, & SLOW TRANSIENTS:
ALSO USE OF EXTSTING FACTLITIES
FOR TMI-RELATED EXPTS,

CONDUCT CONTAINMENT INTERCOMPARTMENT
FLOW TESTS,

BROADEN DATA BASE FOR STEAM/WATER/
GAS SEPARATION

ADDITIONAL CONSULTING RELATED TO
TMI PHENOMENA



SYSTEMS ENGINEERING (Cowtp,)
(Twousanns oF DoLLARrs)

FY 1980  FY 1981 VAN
(PRES.)  (REQ.)
0P SAFETY 1,600 9,950 8,350 FULL-SCALE REPLICATION FIRE TESTS
EXAMINE TMI CLASS IF SAFETY EQPT.
BROADEN NOISE DIAGNOSTIC WORK
T0 MORE PLANTS
PREPARE TEST FACILITY FOR SAFETY
VALVE TESTS
TECH SUPT, 1,670 2,620 950
(SERB) (1,000) (1,030 (30)
(RSB) 6700  (1,590) (920) FULL SUPPORT FOR CODE CENTER AND
R NSIC,
TOTAL 311,800 48,520 13,720
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.

SYSTEMS ENGINEERING

273 165

FY 1981
MINIMUM PROGRAM
$32.1 MILLION i
SEMISCALE o SIRETCHOUT FACILITY UPGRADE BY 6-12 FONTHS, LIMITED TESTNG,
BD/RF HT o CONTINUE PWR BDHT AND FLECHT-SEASET, AND BWR CCFL.
TLTA EXTENSION LIMIGED BY FUNDING CONSTRAINTS.,
5-D ¢ SUPPORT 3-D FLOW EXPERIMENTS IN GERMANY AND .'“PAN

- FABRICATE INSTRUMENTATION FOR UPPER PLENUM TEST FACILITY
IN GERMANY AND SECOND TEST SERIES IN THE CYLINDRICAL
CORE TEST FACILITY IN JAPAN,

- PROCURE DATA ACQUISITION SYSTEM FOR UPPER PLENUM TEST
- FACILITY IN GERMANY

- PERFORM PRE- AND POST-TEST ANALYSES FOR-CYLINDRICAL CORE
TEST FACILITY AND SLAB CORE TEST vACILITY IN JAPAN,

£CC BYPASS o TERMINATE SMALL SCALE BYPASS RESEARCH IN FY 1980

MODEL DEVELOPMENT o CONTINUE ONGOING EXPERIMENTS NEEDED FOR BASIC UNDERSTANDING
OF STEAM/WATER INTERACTIONS AND FLOW-REGIME FORMATION.

“/ /d‘g
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OP, SAFETY

IECH, SUPT,

(SERDB)
(RSB)

TOTAL

SYSTEMS ERGINEERING (Cont’D.)

(THousanns oF DoLLAR..

FY 198:

MIN, CURRENT

- 2,570 2,850
1,720 1,910
(800) (800)
(9200 (1,110)
32,100 33,470

\/:

280

190

(190)

1.370

o CONTINUE SIMULATOR
STUDIES OF REACTOR
OPCRATOR RESPONSE .

o PROVIDE FOR LEVEL-
OF-EFFORT ON PUBLIC
RELEASE OF COMPUTER
CODES AND NUCLEAR
SAFETY INFORMATION
CENTER
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PROGRAM PLANNING
AND ANALYSIS

FUEL

OPERATIONS
INSTRUMENTATION
FACILITY SUFPORT
ENG, & PHYSICS
ADV, FUEL INSTR,

TOTAL

LOF

(THousanDs oF DOLLARS)

MIN/CURRENT
4,000

8,300
8.600
7.500
9,500
6,100

300

44,300

REQ,
5,000
8,300
8,900
8.000
11,300

6,500
300

48,300

JAN

1,000

300
500
1.800
400

4,000

o ACCELERATE TEST PROGRAM

BY 207

INITIATE PROGRAM TO TEST
-INSTRUMENTATION AND
-DIAGNOSTIC COMPUTER

-

i

1/

s

- “’
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(4 ]

I

CODE. DEVELOPMENT
FY 1981
MINIMM PROGRAM

r

Va

$9,7 MILLION

SYSTEMS CODES * UPDATE RAVDNA 11T FOR BWR TRANSIENTS
* DEVELOP FIRST VERSION OF TRAC FOR RIA
* DEVELOP TRAC-E1 (FOR BWR LOCA)
* ASSESS BEACON VS DATA ON INTERCOMPARTMENTAL FLOW

COMPONENT CODES * APPLY BASIC TESIS TO DEVELOP LOCAL MODELS,
* VERIFY HYDROELASTIC CODE USED FOR ANALYSIS OF SUBCOOLED BLOWDOWN LOADS 0N CORE BARREL

TRAC ASSESSMENT * ASSESS FIRST VERSION OF TRAC ATWS

AND APPLICATIONS © ASSESS FAST-RUANING VERSION OF TRAC-FYR BASED ON AVATLARLE DATA
« APPLY TRAC-PWR TO LOFT AND TRAC-BWR AND -PWR TO LARGE SCALE REFLOOD TESTS
* LIMITED APPLICATION TO CASES OF INTEREST TO NRR



SYSTEMS CODES

COMPONENT CODES

TRAC ASSESSMENT
AND APPLICATIONS

MIN
4,100

1,120

4,000

9,220

CODE DEVELOPYENT

(THOUSANDS OF DOLLARS)

1981
CURRENT A
1y, 600 500 .
1,550 130 .
1y, 850 850 .
11,000 1,780

ACCELERATE DEVELOPMENT OF FAST RUNNING TRAC
IMPROVE. TRAC-TAR, IRT, AND RETRAN

VERIFY TRAC/COBRA LINK
INCREASE TRAC ASSESSMENT (DEFERRED FROM

FY 1980 DUE TO HIGHER PRIORITY TMI RELATED WORK)
SUPPORT TRAC USERS



ODE. DEVELORYENT i
(THOUSANS OF DOLLARS) . 5y
981
CLRKENT KA '
SYSTEMS CODES 1y, 600 6,330 L 30 * ACCELERATE IMPROVEMENT OF RAVDNA 111

FOR BWR TRANSTENTS

* EVALLATE "HYBRID" CONCEPT

COMPONENT  CODES 1,550 1,650 100 * APPLY COBRVIRAC LINK-UP TO SEMISCALE AND
PHR-HT ANALYSES

TRAC ASSESSMENT 4,850 6,450 1,600 * APPLY FAST RUNNING TRAC TO NON-DESIGN-

ND APPLICATIONS oIS ACCIDENTS,  EVALUATE CONSEQUENCES
OF ACCIDENTS THAT WERE NOT POSTULATED
IN THE PAST,

* START DEVELOPING TWTA BANK ON COMERCIAL
MICLEAR POWER PLANTS 10 FACILITATE LSE OF

(ODES TO ANALYZE SAFETY 1SSUES ON SPECIFIC PLANTS
T0TAL 1L00 14,430 3,430

9
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FUEL CODES

IN-PILE (OTHER)

IN-PILE (U,S.)

FUEL MELT

)

FUEL BEHAVIOR
FY 1981
MINIMUM PROGRAM
$22.3 MILLION

MRBT 8 X & BUNDLE EXAMINED AND ANALYSED. REPORTS COMILETED

on Two AppitionaL 4 X U BUNDLES

STRESS/RUPTURE OUT-OF-PILE TESTS COMPLETE, START IN-PILE TESiS

FRAPCON-2 STEADY STATE CODE WILL BE MAINTAINED,
FRAP-T-6 TRANSIENT FUEL CODE WILL BE MAINTAINED
MATPRO-12 MATERIALS PROPERTY CODE UPDATED

FRAPCON-2 anp FRAP-T-6 IMPROVEMENTS VERIFIED

NucLEAR TESTS BEGIN IN NRU

HALDEN MEMBERSHIP MAINTAINED

5 PBF tests 1N RIA anp OPTRAN SeErIES

PBF FACILITY ENGINEERING ANN OPERATION CONTINUE
CONCLUDE FULLY INSTRUMENTED VAPOR EXPLOSION TESTS
MoperL cONTAINMENT F. P. TRANSPORT IN TRAP

F. P. Vapor eRESSURES MEASURED To 1N00°C ror TRAP mopEL
CORCON MODELS FOR LONG TERM CORE/CONCRETE INTERACTION

A
< & J



CLAD AND FUEL
FUEL CODES
IN-PILE (OTHER)
IN-PILE (U.S.)
FUEL McLT

FUEL BEHAYIOR

FY 1981

MiN. CURRENT D

1,950 1,950 0

1,486 1,486 0

4,215 215 0
14,465 14,465 0

1,200 1,800 €40
23,316 23,956 640

-

TIME DEPENDENT F. P,
RELEASE MODELS

SOURCE TERM CORRELATIONS
SENSITIVITY STUDIES

ON INTEG. CODF

CORCON PROGRAMMER

VAPOR EXPLOSION MODEL
DEVELOPMENT

LARGE SCALE STEAM
XPLOSION TEST

CORE RETENTION MATERIALS
TESTS



FUEL BEHAVIOR "

CURRENT REQ. D

CLAD AND FUEL 1,950 2,750 200 - EXAMINE TMI FUEL

FUEL CODES 1, 486 1,490 i

IN-PILE (OTHER) 4,215 4,210 0 e eemeee

IN-PILE (11.S,) 14,465 16,280 €15 -~ EXPERIMENTS OM CORES BOILING DOWN
FUEL MELT 1,840 3,970 2,130 - 7™ FISSION PRODUCT DATA, HYDROGEN

PPOGRAM, COOLANT CHEMISTRY
_ COMTAINMENT LOAD SOURCES
23,956 28,700 Iy, 745

/PO



CLAD & FUEL

FUEL CODES
IN-PILE (OTHER)
IN-PILE (U.S.)
FUEL MELT

£Y 1980

3,080

1,400
3,992
16,260
3,968

28,700

FUEL BEHAVIOR

FY 19¢]

AMEND . o
2,550 -530
1,486 + 86
4,215 +223

16,065 -195
4,140 +172
28,156 =241

I

REDUCED BASIC PROGRAM, COMPLETE
CREEPDOWN, LOWER COST TMI EFFORT
ESCALATION

ESCALATION

- LOWER COST CORE BOILING EFFORT

REDUCED BASIC PROGRAM, ADDLD
SPECIAL ISSUES IN "CURRENT"
BUDGET

/7D /



FRACTURE MECHANICS

OPERATING EFFECTS

NON-DESTRUCTIVE
EXAMINATION

J101IAL

%*HARY NIEGRI
HOUSANDS OF DOLLARS

e ety
3,250 5,480
3,350 6,330
2,000 2,900

8,600 14,710

i - .

2,230

2,980

900

6,110

HYDROGEN EMBRITTLEMENT AND
STRUCTURAL RESPONSE T0
H2 EXPLOSTONS

INTERACTIVE PIPE SAFETY
ASSESSMENT CODE

PRESSURIZED THERMAL SHOCK

189

70
(AR

2

STRESS CORROSICN CRACKING (SCC)

IN BWR PIPING

TOUGHNESS LOSS IN CAST
STAINLESS STEEL

REAL-TIME, TMPROVED
FLAW DETECTION

/) 2



FRACTURE MECHANICS

OPERATING EFFECTS

PRIMARY SYSTEM INTEGRITY
rY 1981

MINIMUM PROGRAM

$6.58 MILLION
FABRICATE INTERMEDIATE TEST VESSEL FOR LOW-SHELF MATERIAL.
VALIDATE TEARING INSTABILITY CONCEPT FOR ELASTIC-PLASTIC ANALYSIS
OF VESSELS AND PIPING USING AVAILABLE DATA.
COMPLETE THERMAL SHOCK TESTING OF UNPRESSURIZED CYLINDERS.
VALIDATE TWO-PHASE JET AND PIPE WHIP PREDICTIVE CODES - QUICK
REFERENCE DATA FOR LICENSING.
COMPLETE FRACTURE MECHANICS EVALUATION OF MOST LIKELY PIPING BREAKS
AND MECHANICAL PROPERTY MEASUREMENTS OF PIPING STEELS.

COMPLETE DUCTILE SHELF FRACTURE TOUGHNESS CHARACTERIZATION OF LOW-
SHELF WELD METALS TO UPDATE THE K;p CURVE AND 10CFR50 RULES.
PROVIDE DATA FOR CGDE AND REG. GUIDE ON REACTOR VESSEL ANNEALING.
COMPLETE TRRADIATED CRACK GROWTH RATE DATA TO UPDATE ASME CODE.
MEASURE MECHANICAL 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 CRACKING IN STEAM
GENERATOR TUBING.



NON-DESTRUCT IVE
EXAMINATION

- ESTABLISH PROBABILITY OF ULTRASONIC TESTING FOR FLAW DETECTION

PRIMARY SYSTEM INTEGRITY
FY 1981
MINIMUM PROGRAM (CONT.)
$6.58 MILLTON

C~

CO
I~

od

CONTINUE CONTINUOUS INTERNAL FRICTION MONITORING OF INTERGRANULAR

STRESS CORROSION CRACKING (IGSCC) AND GENERAL CRACKING IN
LWR COMPONENTS.

BEGIN RESEARCH IN ACOUSTIC EMISSION MONITORING OF IGSCC AND GENERAI

CRACKING IN LWR COMPONENTS.
COMPLETE FIELD EVALUATION OF SAFT-UT,

IN FERRITIC PIPING AND BI-METALLIC JOINTS.

Y
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FRACTURE MECHANICS

OPERATING EFFECTS

NON-DESTRUCTIVE

[0TAL

P

CURRENT
3,480

3,730

2,700

9,910

SRY_SYSTEM 1

HOUSANDS OF
FY 1981

REQ.

5,480

5,330

2,900

14,710

.

2,000

2,800

290

hy, 800

278 194

HYDROGEN EMBRITTLEMENT AND
STRUCTURAL. RESPONSE TO iy EXPLOSION,
INTERACTIVE PIPE SAFETY ASSESSMENT
CODE.

PRESSURIZED THERMAL SHACK,

STRESS CORROSION CRACKING M BWR
PIPING AND CARBON STEEL.
TOUGHNESS LOSS IN CAST STALNESS
STEEL COMPONENTS DUE TO THERMAL
SHOCKING.

REAL-TIME, IMPROVED FLAW DETECTION,
ELIMINATION OR REDUCTION OF OPERATOR
ERROR.

7))
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StrucT. ENGR,

MecH. ENGR.

SITE SAFETY

EQuiPMENT

PRES.
Y 80

$2.28

$2.64

$5.08

$0.2

SEISMIC, STRUCTURAL, MECHANICAL AND SITE SAFETY

REQ,
FY 81

$5.70

$5.80

$6.50

$0.6

FAY
37,42

$3.16

$1.42

$0.4

($ MILLIONS)

196

<O

Od

EXPERIMENTAL VERIFICATION OF STRUCTURAL FAILURE
MODES AND SAFETY MARGINS

VER'FICATION OF COMPUTER CODES

o INITIATE Phase I1 oF Seismic SArety MARGINS

ReserncH ProgrAM (SSMRP) RELATED TO STRUCTURAL
AREAS .

o CONTAINMENT BUCKLING
¢ DAMAGE ASSESSMENT OF PLANT STRUCTURES.

N //}

INITIATE Puase I1 oF SSMRP RELATED TO MECHANICAL
AREAS

ExXTEND LOAD COMBINATIONS BEYOND LOCA pLUS
EARTHQUAKE

START EXPERIMENTAL PHASE OF PUMP, VALVE AND
SNUBBER PKOGRAM

CONTINUE PRNGRAM TO VALIDATE MECHANICAL
COMPUTER PROGRAMS

INITIATE ASSESSMENT OF ASME CODE REQUIREMENTS,

MAKEUP AND INFLATION FROM PREVIOUS YEAR
(FY 1979
THROUGH-PUT INCREASES IN REGIONAL SEISMOLOGY

of NortuwesT U.S., CHarLEsTON, AND New MADRiD
AND IN EARTH STRESS MEASUREMENTS AND
METEOROLOGICAL DISPERSION FiELD PROGRAMS,

INSTRUMENT AND RECORDING EQUIPMENT FOR
EXPERIMENTAL PROGRAMS,

~N
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SEISMIC, STRUCTURAL, MECHANICAL AND SITE SAFETY
FY 1981
($ MILLIONS)

MINIMUM CURRENT JAN
STrucT. ENGR. $3.20 $3.90 $0./0 o ACCELERATE DEVELOPMENT OF REALISTIC
SEISMIC MODELS

¢ STAFF POSITIONS FOR WATER HAMMER EFFECT
AND SHORT-TERM SEISMIC DESIGN CRITERIA

FRAGILITY CURVES For SSMRP

278 198

MecH, EnGr $3.20 $3.80 $G.50

EXTEND ASSESSMENT OF LOAD COMBINATIONS

CONDUCT EXPERIMENTS TO DETERMINE PUMP ,
VALVE AND SNUBBER RELIABILITY

® AvoiD DELAYS IN SSMRP

® DAMAGE ASSESSMENT TECHNIQUES EXTENDED
TO LOW LEVEL DAMAGE

SITE SAFETY $6.20 $6.20 $0.0 ® CURRENT ACTIVITY SAME AS MINIMUM



SEISMIC, STRUCTURAL, MECHANICAL AND SITE SAFETY
FY 1981
($ MILLIONS)

278 199

CURRENT ~ REQUESTED VA

STRUCT, ENGR, $3.90 $5.70 $1.80 ® VERIFICATION OF COMPUTER CODES
¢ EVALUATION OF NEW CONCEPTS
e DAMAGE ASSESSMENT OF PLANT STRUCTURES
o ENHANCEMENT ofF SSMRP

MecH. EnGR, $3.80 $5.80 $2.00 MORE ACCURATE ASSESSMENT OF SEISMIC

METHODOLOGY UNCERTAINTIES

DEVELOP FRAGILITY CURVES

IDENTIFY ADDITIONAL LOAD COMBINATIONS

DEVELOP SEISMIC RESTRAINT DEVICES

Assess ASME Cope LimiTs

ADDRESS SHORT-TERM USER REQUESTS

SITE SAFETY $6,20 $6.50 $0.30 ® STUDIES OF GEOLOGIC STABILITY OF
WASTE LISPOSAL SITES

¢ ADDITIONAL GEOPHYSICAL PROFILING IN
EARTHQUAKE ZONES

¢ MORE COMPREMENSIVE ATMOSPHERIC
DISPERSION TESTS

® MINIMUM METEOROLOGICAL MONITORING
REQUIREMENTS



SEISMIC, STRUCTURAL, MECHANICAL AND SITE SAFETY =

($ MILLIONS) 53

FY 80  FY 81 ~

AMEND  AMEND VAN ™~

Struct. ENGR. $3.00 $6.00 $3.00 ® EXPERIMENTAL VERIFICATION OF STRUCTURAL FAILURE
| MODE S

® ACCELERATE PROGRAM OM CONTAINMENT SAFETY
MARGIN AND EFFECTS OF HYDROGEN EXPLOSION

o VERIFICATION OF COMPUTER CODES

o INITIATE Puast Il of Seismic SAFery MARGINS

ReseArcH ProcrRAM (SSMRP) RELATED TO STRUCTURAL
AREAS

o CONTAINMENT BUCKLINC
o DAMAGE ASSESSMENT OF PLANT STRUCTURES.
MecH. ENGR. $3.92 $7.40 $3.08 o ACCELERATE ANALYSIS AND EXPERIMENTS ON PUMP
AND VALVE OPERABILITY

® ACCELERATE PROGRAM ON DAMAGE ASSESSMENT
TECHNIQUES FOR MECHANICAL COMPONENTS

® INITIATE EXPERIMENTAL VERIFICATION OF
MECHANICAL COMPUTER CODES

o INITIATE PuAse 11 oF SSMRP RELATED TO MECHANICAL

AREAS
o ExTenp LoAD comBinATIONS BEYonD LOCA pLus
EARTHQUAKE :
o INITIATE ASSESSMENT 0F ASME CoDE REQUIREMENTS
S1Te SAFeTY $5.08 $6.50 $1.42 B ??$E?a7a?o INFLATION FROM PREVIOUS YEAR

® THROUGH-PUT INCREASES IN REGIONAL SEISMOLOGY

of NortuwesTt U.S., CHArLESTON, AND New MAprID
AND IN EARTH STRESS MEASUREMENTS AND
METEOROLOGICAL DISPERSION FIELD PROGRAMS,

T /ih
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FY 81 LMFBR PROGRAM

ASALYSIS $ 7.8 M

B [SSUE CONTAIN-11, BIFLO AND SSC-S CODES
o  COMPLETE 2-PHASE COMMIX-2 AMD BODYFIT CODES
e COMPLETE PHASE-2 OF ACCIDEMT DELINEATION STURY

e  CONTINUE CODE QUALTFICATION PROGRAMS

SAFETY _TEST FACILITY STUDIES $ 0.7 M

@  REACTIVATE NRC PROGRAM

202

O
I~
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