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(8:30 a.m.)

DR. PLESSET: Good morning. This 1s the second
day of our subcommittee meetirg, and our agenda today is to
go into the LOFT program and some information about the LOFT
tests.

Let me first see if there are any comment+s that
our committee members would like to make before we begin.

(No response.)

DR. PLESSET: Consultants, any comments you would
like to make before we begin?

(No response.)

DR. PLESSET: They are going to save them for
later.

I think we will turn to Mr. Kaufman, if he is
prepared to give us an overview of the LOFT program.

"MR. KAUFMAN: Good morning, and thank you.

I consider it really an honor and a privilege to
give you an overview of the LOFT program today. I think it
is very important, because LOFT as a program has been evolving
and changing very rapidly, and I think sessions such as today
give us a chance to highlight what that program is like by
giving you a few presentations that are designed to illustrate
the various parts of our program.

The point that I hope when we're done today I can
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illustrate is that LOFT was originally of course conceived to
be a program or a proiect designed to study the large-break
loss~-of-cocling accident, and particularly to take thermal-
hydraulic data related to that.

The program has since evolved very rapidly into

a program no longer confined to large-break LOCA, or LOCA for

that matter. Indeed, we are trying to loock at a full spectrum

of accidents of the sort that are postulated in the FSAR. Our

data taking is no longer confined to thermal-hydraulic dat.

or measurements. Indeed, we are trying to measure what happens

in the pipe, inside the plant, what went on, but we're also
trying to study how the sensors that are typical in a PWR
measure that pnenomena and how the operator interprets what
those sensors see,

Additionally, we have moved into the area that
becomes very esoteric, where in fact we have questionnaires
and psychologists, and human factors people working with our
-+ 2rators, reviewing our methodology of display to try to
assess such immeasurable things as frustration and goodness,
arcas where we really are without good tools and techniques
for measurement.

(Slide.)

Now the LOFT program as we see it today has

evolved to a program wherein we take a nuclear reactor, we

intentionally place it into conditions that are characteristic
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of an accident in order that we can measure what happens,
test techniques for recoveries, assess methods for accident
recognition. We hope that these data can be used to improve
predictive or anticipative tools. We hope these then could
be used to gain some perspective of the balance between
operator actions and the actions of automatic safety systems
such as the ECC system.

(Slide.)

We have come a rather long way in a short period
of time. It is hard to remember that LOFT became a nuclear
testing facility only in December of 1978, less than two
years ago. Since then, we have performed two large-break
loss~of~-cooling experiments simulating a double-ended break

to the main cooling line. We have run four small-break

experiments, two each, looking at simulations of four-inch and

one-inch equivalent line breaks. We have run four operational

transients.,

So we have run experiments that span a spectrum
from the most probable to the design-basis sort of event.
I call your attention particularly to the transition that
occurred in the program associated with the accident at TMI
and the issues that were raised by TMI, and also the early
successes that we found in the program wherein we saw margins
as a result of hydraulic behavior that were significant

relative to the predictions used in the licensing process.
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At that point in time, at that juncture in May
of 1979, we accelerated the program by over a year-and-a-half
to begin small-break testing and begin operational transient
testing.

Since then, we have a record wherein we've been
able to modify the program in .-~ time on fairly short notice
to add experiments, as we did in the case of test L3-7, and
to delete tests when we thought they had limited value as we
did in the case of test L3-4.

Today, we view our principal program orientation
to be essentially two-fold: One is the more traditional
development of an experimental data base that can be used to
address issues that confront us in the licensing process;
but a very heavy emphasis in our program currently is to use
and to evaluate the methods by which accident conditions and
acciient phenomena can be recognized, can be controlled, and
the plant stibilized and recovered.

Vow the other speakers today will illustrate some
of these aspects of the program. They will talk particularly
about our augmented operator capability program which is a
program designed to develop methods that can be useful to the
operator in recognizing and responding to accidents.

We will talk to you about some of the perspectives
and observations that we have obtained in our small-breaks

program. And, most importantly I think, too, we want to
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introduce you to some of the issues and things we have seen
in our anticipated or operational transient testing program,
a program where in fact we are looking at a different class
of insights and gaining some new perspectives.

(Slide.)

To illustrate the value and the need, I think,
for this sort of orientation, I have selected examples taxken
from the NRC Action Plan. I am not sure that it was entirely
recognized at the time, but the NRC Action Plan created a
rather extensive need for data, and for information, and for
experience,

In other words, the items that required response
presumed the existence of a basis of knowledge and information
which would allow us to improve the operation of the plants.

What we have done is gone through the Action Plan
to try to identify those issues =-- and I've cross-referenced
them == in which we feel that we can make a contribution by
provid.ng a data base and an experience base.

Now the data that we're obtaining -- the data
base that we're obtaining == among other things, is important

to training of the shift technical advisors. Indeed, what

do we train the advisors and the operat s to? What perspectives|

and what insights do we give him or teach him? What requirements|

do we demand of him?

Of course the next issue, we've talked here about

ALDERSON REPORTING COMPANY, INC.
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small-break LOCA, the issue of inadequate core cool.ng, and the

need for experiments and analytical technigues that allow us

to address that issue.

Another that again we'll talk about this morning,

Dr. Lienbarger will, is an understanding of coolant inventories,

mass inventories as a function of time, what plant aspects

significantly affect those things, and the stability and the

effectiveness of natural circulation =-- all information

required to respond to these referenced items in the Action

Plan.

(Slide.)

The plan goes on and requires the development of

emergency procedures aqd their upgrade. It then requires the

NSSS vendors to review those, and for the NRC to review those.

them.

All of that presumes that we know how to upgrade

All of that presumes that the vendors have an under-

standing of their plant, and that NRC has a body of information

that allows them to do that upgrade and review.

There is a requirement for training for the

mitigation of core damage. In fact, the mainstream effort of

LC7T aurrently is to look at techniques by which the operator

can intervene into the longer term, longer duration kinds

of accidents and effectively take the plant to a cold shutdown

state.

The Action Plan further requires the development
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of instruments for monitoring of accidents and accident
conditions, and for the determination of inadequate core
cooling. That requirement leads right to a mainstream effort
of LOFT wherelin in fact we have been measuring accident
conditions, and learning about the effectiveness of various
devices for that purpose, and in fact the efforts currently
are heavily focused on instrumentation for the assessment of
liquid level, one component in adequate core cooling.

In fact, the test that we ran just last month,
we allowed the ligquid levels in the plant to decrease to just
slightly above the top of the core. We ant.cipate very soon
to perform an experiment where we allow the liquid levels to
reach and in fact penetrate into the top of the core =--
experiments which place a very high reliance on our ability
to determine liquid level in real time.

(Slice.)

The Action Plan goes on. It requires considera=-
tion of the installation of coolant system vents =-=- vents to
release noncondensibles. It presumes that we have the data
base to know where those noncondensibles will accumulate anc
enough understanding of the conditions to kriow that we can
appropriately relizve them.

It requires the development and the location of

post-accident sampling systems. Aqgain, a mainstream effort

in our planning for tests wherein we expect to release £ission
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products.

We are in the process of developing instrumenta-
tion, building on the experiences of PBF for real time
sampling of the fission product inventory in the plant in
various locations for both during-accident and post-accident

sampling.

We have been looking extensively at the interplay

between the secondary cooling system, and hence the feedwater
in the coolant system and the control valves, and the plant,
to gain a perspective as to the kinds of accident conditions
under which the feedwater system, the feedwater initiation
systems and the scram systems are important. and indeed,

we know there's going to be degraded core rulemaking. Where
LOFT can contribute there is the development of the thermal-
hydraulic conditions associated with the entry intc = ‘e
damage. These then can be built upon by programs at PBF to
look at severe core damage. Sc¢ again I think we can contri-
bute to that aspect of the Action Plan.

(Slide.)

Now the items in the Action Plan, alchough
extensive and I think related very heavily to the kinds of
work we're doing, I think there are some other important
utilization of the data base that we're generating.

Specifically, we can use our plant to resolve

specific lirensing concerns, specific issues that come up in
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the regulatory process. And I think the pumps-on/pumps=-off
issue is an example of that kind of participation.

We believe that we can use the data that we're
doing to improve the methods by which we characterize plant
accident response. I think that that is a point that in one
sense seems obvious, and vet in another sense 1is perhaps
subtle.

We have found, that as you move into the regime

¢
of trying to assist the operator, as you move into the area
of tryiﬁg to improve control systems and training, it becomes
necessary to more and more cnharacterize what actually happens
in the plant, rather than to bound the conditions that will
arise.

The safety analysis process very heavily is
focused on assuring that we've bounded or enveloped what
happens in the plant under transient conditions. 7Training
requires you to know what actually happens. And as you move
into that philosophical area, or into that issue, you find

that the codes are still wanting, our analytical techniques

are still wanting, and indeed our understanding is still some=-

what wanting.

So although in the one sense certainly we have
shown that the analytical tools used in the safety analysis
process are likel; to produce significant conservatisms, we

are finding that when challenged at the level of actual

ALDERSON REPORTING COMPANY. INC.
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prediction, there is still scme room to go.

Finally, as you are well aware, throughout the
world thers are separate effects components tests going on.
Qur facility can be used to establish boundary conditions to
provide some perspective as to what's important to study and
what not. It is through this area that we are very closely
tiegd to the Semiscale program that you heard abou: yesterday.
Indeed, Semiscale has the flexibility to study parametrically
many sensitivities and many issues. We can use Semiscale in
conjunction with LOFT to try to focus in on the issues of
concern to try to complement the importance of the nuclear
side of LOFT, and the greater flexibility inherent in
Semiscale.

(Slide.)

Now in addition to efforts associated with data
ba e, I wanted to highlight some of the activities associa*ed
wi:h the development of operational methods, operational
techniques, and indeed to focus on the operator operating a

nuclear plant under an accident condition.

Again, the Action Plan has a lot to say about it.

The Action Plan requires us to assess control room staffing
requirements which presumes that we know what instrumentation
is important as a function of time, what controls are
sufficient as a function of time, and how operators inter-

react with the process and react to what they see on the

ALDERSON REPORTING COMPANY, INC.
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1 3 consoles, and how they can put the puzzle together.
2%’ Again, we're required to develop emergency
|
3; procedures in an operational sense, and to train to them, and
. 4 l to review to them. Ag2in it presumes a body of information =-- a|
g 5& body that I think LOFT is uniquely suited to provide.
N i
% 6\5 It also requires upgrade plans for control
% 73 rooms and NRC audit of those plans. Again, that presumes the
2 ,
§ = existence of a body of information and a body of experience
i 9i on what 1is good and what is not good. Certainly there have
; 10 been many studies of control rooms since TMI, but I think in
g ‘]i fact the practical body of experience of what is important and
g ‘2; what 1s not important in coping with an accident condition is
§ 13‘ : W :
= | sorely lacking.
g 14 And in that area in order to try to assure that
g 15 2 our program is integrated with the activilies in the rest of
i lb; the industry, we have participated in the industry groups, and
g 17 } in fact with the aerospace industry as well as the human factor
z 185! societies, and on and on. I am sure Mr. Meyer will talk
; ‘9:{ mcre about that.
20‘? We have moved, in the course of one year, from
ZIi almost a st. ding start in the area of advanced diagnostics
22 and advanced control rooms, to literally a position where we
23 are recognized internationally as being a center for those
24 kinds of studies.
5 (Slide.)

ALDERSON REPORTING COMPANY, INC.



JWB 12

J00 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, L.C. 20024 (202) 554 2345

10

1

12

13

15

16

17

18

19

20

21

22

23

24

25

293

The NRC Action Plan goes on to talk about training
of oporators to cope with core damage and to mitigage the
consequences.

It again r~quires the development of instruments
so that the condition of the plant can be monitored.

It requires developing and upgrading of emergency
support facilities. Again, another area that LOFT has moved
into, we recognized early on that we had an opportunity to
look at things like technical analysis centers, technical
support centers. So very quickly we set up an operational
technical support center, and had it manned and operating as
we conduct these accident tests. We are learning a number of
things that I think have value. For example, how you qualify
personnel to man such a center; what requirements you place on
those personnel for knowledge.

The difficulty of developing a meaningful techni-
cal support center which uses aua.anced computer technology,
and yet confronting the requirements for safety-relatedness
and for coming up-to-speed in the technical emergency in a very
rapid fashion. Our center today doesn't meet all of the
regulations and requirements on safety-relatedness, but indeed
it has forced us to confront a great many of the problems, and
I think our experience is of high *alue.

Incidentally, when we hosted the Utility

Technology Transfer Meetina last week, that was an area where

ALDERSON REPORTING COMPANY, INC.
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interest. Tae problems that we are confronting in terms of
selecting .nformation to be displayed in the technical support
center I think are also of high value. They're the same
problems that the industry will ‘iave to face =- they get hidden
under various names: safety~s*ate vectors, and so on =-=- but
fundamentally it is the selection of parameters that permit us
to follow in a technical sense, and to cope with abnormalities
on an accident condition, These are the same problems, of
course, that are going to be associated with development of
emergency response centers.

(§lide.)

But in addition to these items from the Action
Plan, I think our efforts in operational methods have
additional value. We are ‘n fact looking at ways in which
vou can collect information to recoqgnize that an accident is
in progress, and to help give the operator some feedback as
to whether the situation is getting better or not.

We are trying to look at methods by which
information can be validated in real time. The worst thing
we can do is to focus the operator on a display of information
about the state of the plant, and then put wrong information
into that display,.

We are trving to take tae techniques that have

been Jdeveloped here at INEL for the validation of data --
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techniques developed in Semiscale and LOFT and PBF == and
apply those in real time to qualify data provided in those
displays. In other words, this signal is believable hecause
I can verify it in certain ways; this signal is of questionable
believability; this signal, by a certain series of screenings,
is likely to be failed -- to provide, in real time, that kind
0. advice. And incidentally, we do have some prototypical
regimes running now in real time in computer hardware.

Finally, we are looking to say: How can we take
what we know, both in terms of operator actions, in terms of
planning, and in terms of plant responses, and develop new
ways by which the operator can respend to accident conditions?
Is there a way that we can simplify the controls? Are there
preferred responses such that we can simplify the training
and the technical knowledge required of the operator? Becaise
indeed the operation of these plants is becoming extremely
complex; the amount of information we're requiring him toc know
&S a result are becoming higher and higher; and I believe that
there is a strong need to look at new ways and preferred ways
of responding to accident conditions tc¢ simplify the process.

(Slide.)

Now the fact that we are a nuclear facility, the
fact that we're looking at some of these thinegs, has forced
us into developing what amount to small programs within the

larger LOFT program. I wanted to give you a brief introduction
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or overview to some of those.

0Of course for years we have been heavily involved
in the development of instrumentation and commercialization =--
that is, teachinoc commercial industry how to build these kinds
of instruments so that they would be available. I think you
are gquite familiar with those kinds of activities.

But in fact, we are developing equipment to cope
with and clean up from severe fuel damage. LOFT, in its
overall plan, has tests wherein we expect to damage fuel.

That means for us tnat that 13 not a contingency situation; it
is a situation for which we have to plan, an plan to effec-
tively conduct. Therefore, we're developing techniques by
which the plant can rather quickly be re-entered, cleaned ué,
and turned around so that we can run these tests again.

As a result, we have developed equipment covering
a range. For example, we have a unique system on waste gas
cleanup, a system that both filters gaseous fission products,
as well as cryotraps. We've had to worrv about all of the
problems with safety analysis, and so on, that goes with such
a system.

We have had to worry about isolability of our
control room == the abi..czy to continue to man the control
room under design-basis accident conditions. That data, that
information I know has high value to the utility industry

dealing with the same problems. They have expressed that as

ALDERSON REPORTING COMPANY, INC.
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recently as iast week's meeting.

Because LOFT is required to meet the same kinds
of codes and standards that are typical of the industry,
because we then design our plant to withstand seismic events
an”? to withstand the severe desian loads associated with
accident conditions, we have a tremendous number of snubbers
on our plant, and pipe restraints, and all of that. In fact,
that has led to a mini-program where in fact we are building
snubber test equipment and testing an extreme range of kinds
of snubbers, both by manufacturer and by size.

So in fact we are developing information that
we are finding is of high value to the structural people in
NRC. We are also developing facilities, building on the LOFT
test support facility, and in fact have begun testirg of
relief valves at 1000 psi =-- characteristic of our secondary
side -- and have been able to conduct full-discharge kinds of
tests.

So we agailin are moving into a new regime of
information -- information that right now is very relevant
and of high value.

Another one I think 1is important 1s we are
performing routine field utilization of ultrasonic =--
automatic ultrasonic methods. Automatic ultrasonic inspection
has been develoned in the labs for some time -- developing in

*he labs for some time. It is very important, if we're going

ALDERSON REPORTING COMPANY, INC.
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conduct; the performance of the plant equipment, I think is
an important statement about the viability of the design codes
and the margins implicit in those codes.

The emergency systems have in everv case worked
as they were expected to work =-- and I think, again, there is
a powerful statement of that experience.

We are looking at new instrumentation. We are
looking at new operational methods. And we are trving to
refine our analytical techniques in order to keep up with the
changing kinds of experiments and the progressive change in
severity of the events that we're studying.

And finally, I think we have shown that indeed
there are some significant conservatisms in the assumptions
and calculations used in the licensing process that the safety
conclusions are underpinned by. At the same time, we are
finding new perspectives every time we run a test. We have
gained new perspectives about what is important and what is
not important, and are finding that we still have a ways to
go if we are going to characterize what actually happens if
we're to use that characterization to build simulators and to
train our operators.

Well, I think that 1s a conclusion of what I
would like to say. The other speakers today will highlight
some of the test series, and some of these other operator=-

assisting techniques,
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DR. PLESSET: Well, thank vou. Would vou be
willing to have us ask you some questions?

MR. KAUFMAN: Oh, certainly.

DR. PLESSET: Yes, Theo?

DR. THEOFANOUS: Just very brieflv, what were the
significant conservatisms that the data have shown?

MR, KAUFMAN: Well, I think the largest one was
the one we reported to you at some Jength at the last meeting.
Specifically, that there are hydraulic processes that we
observed in LOFT that resulted in significant core flow in
following a large-break loss-of=-cooling event, which led in
LOFT to some quenching of the fuel long before the ECC systems
operated.

Our calculations which characterized the behavior
in LOIFT when applied to a PWR == and we look at only one
PWR == show that that hydraulic phenomena should also occur in
a large PWR. Therefore, I think that that is significant and
important in savinag that the techniques used in the licensing
process for that class of events are conservative.

I think what we're also seeing is that, in the
small break particularly, that the secondary cooling system
was extremely effective over a fa.rly wide range of break
sizes in controlling the pressure in the primary system; and
that an operator can in effect take hold, or control the

primary system pressure from the secondary when the plant 1s
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in sinale-phase as well as natural phase circulation conditions

that we have studied so far. I think that that is important
that we have assurance and c¢confidence that we can handle that.

DR. PLESSET: Are there any comments =-- Yes?

DR. ZUDANS: In your prev.ous nuclear tests, I
understand you already had your technical suppnrt center
manned.

MR. KAUFMAN: Yes.

DR. ZUDANS: Have you come up with something %hat
would be considered a good list of parameters to be displaved
in that particular environment?

MR. KAUFMAN: Yes, we have come up with a list
of parameters that we've found useful for small-break and for
operational transients. I wculd not presume at this point to
say that it is a sufficient set. We have identified some
necessary parameters for those classes of accidents, and in
fact we have found some things that are to be voided, parti-
cularly in terms of displaying correctly to the operator what
is going on.

For example, as I think I mentioned to some of
you the other day, the interpretztion of limit switches is
very important. What do I say about a parameter once it has
reached its limit, once the limit switch is actuated? It
raises a whole series of questions about the believability of

the signal in the first place, and :hen what can I say about
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We are finding certain areas of frustration
because we can't follow the event beyond the normal range of
conditions.

DR. PLESSET: Go ahead.

DR. CATTON: Have you made any contribution to
Reg Guide 197, or its ANS countervart?

MR. KAUFMAN: We have Teq Guide 197 in review.
We are reviewing that and will provide our coinments, as others
will. Whether that will make a contribution, I don't know; I
am hopeful that it would, because in fact the movement into
a sophisticated "following," if you will, of these kinds of
events generally steers you in the direction of a computer.
The introduction of computer technology into the safety
process is a very difficult bridge to cross =-- not only in
terms of how you buffer and how you address the question of
redundancy and diversity, but the guestion of how you control
the configuration of the software, and in fact the configura-
tion of the hardware.

Now we have done some limited research that way.
le have had contracts: with Georgia Tech to look at the
application of some military concepts in terms of hardware
hardening. We are trying to draw on their data base of
software configuration control that we use to set up our

data acquisition computers, and we will respond tc 197 based
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on that experience.

DR. CATTON: This is going to be reviewed November
Sth.

DR. ZUDANS: Yes. It is interesting that you
really have an appropriate environment, because vou create the
accident and you expect to proceed in certain ways. And then
certainly you follow with the information that you get in the
control room and otherwise that accident.

Now have you come to some specific opinions with
respect to 197, and particularly with respect to following the
course-of-accident instrumentation?

MR. KAUFMAN: I would not like to comment on
that, because I don't think that my comments at this point
would bc well enough thought out.

DR. ZUDANS: But you think you will be able to
contribute to that?

MR, KAUFMAN: I think we can contribute not only
in the initial review, but as we learn still more. I will
give you an opinion, and the opinion is this: That 197 raises
a class of issues and problems for which we really don't have
a lot of the kind of experience base we really wish we did.

I wish that we were anothei year <head in our program of
where we are today because I think we could then say something
a lot more powerful than we can do today. I am not plcased

with the degree that we'll be able to comment by the end of
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DR. ZUDANS: Let's forget 197. Let's just think
cne of your accidents. I am sure that you have a very strong
opinion about what you really have to know.

MR. KAUFMAN: Yes. And it turns out that the
parameters that we found are of value for following the
accidents. The best source of those has been the operators.
So we have been through the business of looking at the biases
of engineers and thelir conceptualization and understanding of
accidents, and find that =-- ani we think once you say it, it
is obvious =- operators have a different conceptualization and
characterization of an accident. And their process by which
they put together various pieces of information to draw

.

conclusions are different than an engineer or a safety analyst

might come up with.

|

|

Our operators have been most precise in terms of ==

have been the best able to anticipate what the conditions
were, and have found a fair amount of frustration with the
kinds of things engineers cooked up. We don't have time to

go into it in great length, but we do have e:amples of
displavs that we have come up with our colorgraphics that were
developed by engineers, that when the operators looked at 1t
they frankly thought it was totally garbage, and it was
absolutely unfit for them to follow an accident condition.

DR. ZUDANS: True.
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MR. KAUFMAN: And they have modified it and come
up with alternatives.

DR. ZUDANS: So what you are saying is that you
don't design such things unless your operator is involved in
it?

MR. KAUFMAMN: VYou oet.

DR. ZUDANS: Good. Are you ¢oing to give us more
about your color selections?

MR. KAUFMAN: Yes, Mr. Meyer will talk for about
an hour sometime tcday.

DR. PLESSET: Gerry, you =-

MR. RAY: I would just like to comment that your
overview this morning and your visit the other day to your
facility was very enlightening to me, to the effect that your
facility is not just one that is designed to answer specific
questions of accident scenarios, but is one of potential =--
significant potential as a resource t. development, and for
development, to benefit the industry as a whole, and not just
the regulatory process.

Now vou mentioned vour meeting last week. Was
this a first with industry in general?

MR. KAUFMAN: The generalized meeting last week
was the first of that size. Prior to that, we had contacted
for example, NPOV(?) and asked them to send us some

operaticnally oriented people to witness the test, and we had
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about a half-a-dozen.

On other times with specific utilities we've
had a few contacts. Frankly, last week was an effort to try
to get past some of the problems we've had before in trving
to reach the utilities., We've had difficulty with 1it.

MR. RAY:; Well, vyou're not restricted are you, in
any way?

MR. KAUFMAN: ©No, we've not been restricted. The
difficulty is crossinc the barrier of interest to help the
utilities recognize that in fact we have something that may
be of value to them, and that in fact it isn't downside; that
LOFT isn't a threat to an extend that we'll find something
that will be bad news to them, that will lead to some new
requirement or regulation or whatnot. We have to break down
that feeling.

MR. RAY: I understand that situation. Has NSAC
and NPO shown any interest to continue this narrative?

MR. KAUFMAN: NPO, I think our response there
was very good. We've had limited contacts with NSAC. Our
contacts wi*h EPRI have been through LOFT review group meetings
and participation in our meetings generally as observers. But
in fact, to date it has been confined to limited task orders.

It is an area, again, where we are actively
trying to establish a dialogue. Our program has evolved very

rapidly. Our techniques to disseminate information, frankly,
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| we're still developing. How do vou get this kind of informa-
,
‘ 2 " tion about operatcr behavior and operator performance, how do
3 | you reach people with that? The traditional forms of technical
. 4 1 societies, research information letters, guick=-look reports,
3 s; and so on, don't suffice because we're not reaching the right
§ 5" audience, and we're trying to learn.
g 7i MR. MATHIS: Nick, have you worked at all with
g &f the people that are trying to develop the nuclear data link
J
a 9 and that system?
z ‘
é 10 | MR. KAUFMAN: We've had limited contact with
z
g 11 those people. We've I think opened the door with th people
2
g 12 . at Sandia. On the other hand, I think we have a good deal to
g |3: contribute. This is an issue we have raised in NRC Research,
=
g 14 and have indicated very rtrongly that we felt we had something
=
g 15 that we could contribv .2
: lbg DR. PLESSET: Well, I also want tO express my
; 17 appreciation for your presentation, but vou won't mind if I'm
-
; 187 a little bit negative just for playing the devil's advocate.
i 19E I would like you to come here sometime and
= ‘
201@ start out a meeting discussing LOFT in which the atypicalities
21f and flaws in LOFT were listed first, before you talk about what
22 g a useful facility it is.
23 I think that to have an explicit presentation and
24 ; discussion 0of the atypicalities and the flaws in the facility
25 are very refreshing and helpful, because there are flaws. It

! ALDERSON REPORTING COMPANY. INC.
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is not a PWR, and it has a lot of important differences from
the PWR that we're all aware of == but ycu're more aware than
we are, and it is up to you to tell us about them, and what
you think you might be able to do about them. That is one
comment that I would like to have you reflect on. You don't
need to tell ne your answer today.

MR. KAUFMAN: Just briefly, we have cbviously
thought quite a lot about our atypicalities and our problems.
One of the things that we're seeing as a result of the program
is that there is no unique list of atypicalities for a parti-
cular phenomena that we would like to make comment on, or a
particular kind of transient condition and for a particular
kind of conclusion, and there are a different set of

.
atypicalities.

Indeed, I think certainly I have encouraged, »nd

|

I think all of our managers, that in fact the evaluation of that |

is an essential part of making any conclusion about our test.
One of the difficulties, however, to have a simple single
list is == for even a brief presentation is that indeed the
atypicalities are virtually a function of the zonclusions
we're trying to draw and the kind of tests we're running.

DR. PLESSET: Well, that may very well be., I
haven't seen them in your reports. I suspect that they may
be there, but not as evident as some of the optimistic results

we hear about.
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I don't mean to imply that vour results are
useless, but they do have limits and bounds which it seems to
me you have to emphasize if you're going to have an important
influence in the technical community in this business. I'm
Sure vou agree with that.

I take it that your answer is that these are
presented and discussed?

MR, KAUFMAN: I believe they are. In fact, with
our utility meeting, lest our utility folks feel that == not
be sucked into something that they don't fully appreciate,
our first presentation at our utility fair was a review of
the atypicalities of LOFT, and a comparison with PWRs, to
highlight the degrees to which we were not a PWR == lest the
conclusions that we presented be inappropriately interpreted.

DR. PLESSET: All right, let's accept that then,
and we'll move on,

MR. RAY: May I ask a question?

DR. PLESSET: No, I'm not quite finished vet.

I was listening to your presentation, and I think that it has

a lot of interesting value in your discussion about the Action

Plan and what's required of the industry. But it seems to me

that almost all of this is unrelated to the fact that you have

a kind of limited nuclear facility, for I would say a large
part of the program you discussed -- you know, control room

design, and operator training. ©One could do a great deal of
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this and not have a nuclear facility. And if that is the
case, you might say: Well, how can one justify the added
complication of having a nuclear facility? It might be one
that's electrically heated, cr it might have a very elaborate
simulator and computer, or even have little boyvs running
around behind a panel with a lot of lights and cathode ray
tubes and the like.

(Laughter.)

DR. PLESSET: Now that might be unfair, but there
is an element in that that I would like you to reflect on.

Also, it seems to me that the Action Plan was
directed not so much at research; it was directed into two
different directions. One is the NRC itself, and the other
was the industry.

Now if you trv to play a role in this dual thrust
of the Action Plan, I think you have to do it with considerable
care and, again, ask yourself the question: Can my nuclear
facility contribute to either one of these important aspects
of the Action Plan?

I think the Action Plan is a great thing. 1It's
going to cost the industry billions of dollars. If you can
save them just one of those billion, you're home free it seems
to me. Or if they're not gcing to listen to you, then forget
it.

Now that might be a harsh way to describe the

ALDERSON REPORTING COMPANY, INC.



300 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

|
!

——

3ll

situation, but let me go on and express some more na2gative
ideas.

If you have a role to play =-- maybe it's with
the Action Plan, with the industry, or with the NRC == again
it seems to me you have to specify very clearly what is the
necessity for having this particular machine to do that? Can
I do most of it with another device? Can I do most of it
with an electrically heated system? Or do I need any kind of
facility at all?

Development of control rooms does not require a
reactor; it seems to me vou can do that without a reactor.

s

Operator training doesn't require a reactor for almost all ol

it. The question is: What is the responsibility of the HNRC

in subsidizing control room development and operator traiming?

After all, these are functions of the industrv.

If you are doing this, the industry should
support it. There is nothing wrong with that. Actually it
would be a very good idea if the industry would support your
program, becauzte it might be difficult to get this support
from the NRC alone.

Now this is just a thought I had. Maybe some of
our consultants or members here have different ideas, but I

think that it is worth discussing these and not just keeping

them buried in the back of your mind and not facing up to them,

because these are realities.
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MR, KAUFMAN: Can I address some of those?
DR. PLESESET: Yes.
MR. K.JFMAN: I think the first peint that you

raised is the value of the "nuclear-ness," if you will, of the
facility. In my mind, the issue of nuclear-ness is much
larger than just simply having fuel pins that have decay heat.
It's the rigor, or the discipline that is forced upon us
because we have an operable nuclear reactor, because we are
required to select and train people to do analyses against,

to have technical specifications against -he rules and
regulations that a nuclear facility must go through.

Now one can make the argument that: Well, I
could have a non=nuclear facility, and I could require all of
the same things of the organization or the operation
associated with that non=-nuclear facility. I could put them
through the same drills in terms of limiting their operation
to only those kinds of operations that they would do if the-
were a nuclear plant.

But in fact, I think if you do you wind up with
the same kind of cost, and the same kind of constraints that
we fact at LOFT; and as a result, in the practical world we
are all threatened with cost pressure and whatnot, and I think
1f we had a non=nuclear facility we would start off with the
objective of trying to pretend that it was a nuclear facility

and subject to the same constraints, and vervy quickly under the
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realities of budget pressure we would abandon that.

So when we run an accident condition, and when
we recover, we operate in a set of constraints or trajectories
that are characteristic of the kinds of things that a PWR has
to confront. Our operators have =-- to use a word I hate, but
it's conventional =-- a "mindset”; that they and our engineers
have the same mindsets as people in PWRs. Because in fact it
is a nuclear reactor.

So there is a value to that kind of activity.

Secondly =-

DR. PLESSET: So that point is regarding operator
training?

MR. KAUFMAN: Yes.

DR. PLESSET: Have vou mage an impact on the
need of the industry for operators?

MR, KAUFMAN: I would like to make an impact on
the need in the industry for operators, and in fact my
concern -- and 1t relates to one of these points here -- 1is
that we have nct had a good data base by which the industry
can go to NRC and say: I don't need those operators that I'm
required to have, and I don't need them because in an accident
situation these are the conditions that arise on a control
console, these are the controls that need to be used, and
therefore I don't need them.

I have a data base, then, or an experience base
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of responding. Now what we se: in LOFT, for example, is that
when we go into a small break experiment, normal redundancies
in instrumentation ro longer exist. You i.eve instruments that
typically read the same thing; once you're in an acciiint
condition, they're reading much different things.

You get into the gquestion of what is believable
and what is useful. We are not seeing those kinds of
disparities in our smaller facilities, because indeed vou have
to anticipate their existence to some extent in order to assure
that they're present. In fact, I think you need an operating
facility, an integral facility, you need at least one in the
world someplace that shows what presumptions, what redundancies
no longer exist.

And in fact, we have seen several. I think
another kind of thing that we will hear wrhen we look at the
operational transients =- and in fact we have seen when we
looked -t the small breaks =-- rather small, routine plant
issues like the fact that a sceam valve dcoesn't purely close,
big valves don't absolutely close. Our models tended to
assume that thev did. Our computer models tend to exist in
a very absolute world where things work or don't work, or they
wcrk to some precision, What we see in a plant is that, ves,
we always have some leakage in the plant =-- our plant, as well
as commercial plants. We have steam valves that open and

close with varying degrees of perfection.
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One could say: Well, let's build a facility as
large, and make it non-nuclear; but again I would submit the
costs are about the same, 1if you're going to maintain it, if
you're going .0 build against the same kinds of codes and
standards used in the nuclear industry.
So we are finding what I think are significant

perspectives about the value of presuining that our analytical

technigues correctly chara~terize even the most benign
transierts that we typically troin our operators to.

So again, I think we are getting perspectives
that are unigue. I think you will see that when you look at
some of our operational transients data.

DR. PLESSET: Yes, Ivan.

DR. CATTON: I woculd just like to comment on the
training asmect. ‘I thinlk y~ have an excellent facility for
that. But I don't know how you're going to get the information
into the hands of the utilities, or I'm not even sure the
utilities care.

I think for the most part don't they believe that
what they're doing themselves is the best way the business
should be handled?

MR, KAUFMAN: Well, I can talk to discussions I've
had with them. We have, for example, developed what we call

"alteraate action procedures and methcds" that are patterned

on the aerospace technigques. They are the techniques and
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methods that allow us to, with confidence, enter an accident
situation. Obviously we're extremely vulnerable ==

DR. CATTON: HYow is the fellow at San Onofre
benefiting by that?

MR. KAUFMAN: Well, all right. What we're
trving to do is to tell the fellow at San Onofre, there's a
better way to write ,.ur procedures.

DR. CATTON: I guess I would like to hear how
you are going to do that.

MR, KAUFMAM: Well, I will tell you three
approaches that we've got.

One was to try to get the fellow from San Onofre
here last week, and to give him a presentation on alternate
action procedures.

Another is to go tc the AIF forums and the ANS
forums that are operationally oriented and give papers about
what we do. We are trving to travel as much as our budgets
will permit to these plants. In fact, we call the plants and
offer to come to their plants and give them presentations on
what we know., In fact, we have done that.

We have been, most recently, in fact two weeks
ago we were 1in the plant in Sacramento. We have been to
San Onofre in the last month.

MR. PDOINTER: They're there now.

MR. KAUFMAM: Now? Okay.
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CR. CATTON: Well, but they =-=-

MR. KAUFMAN: So we're trying to travel to the
utility and then find == there's a third point. That is,
we're feeding evervthing we know, our insights, into the NRC.
I hope that is another vehicle by which they are reached, or
at least their existence is appreciated.

DR. CATTON: Well, there is a lot of paper between
your feeding them information and it being fed to the
operator level.

MR. KAUFMAN: Yes, and that is why we are going
directly now to the operators.

MR. ETHBRINGTON: What is the level of education
and training of your operators?

MR. KAUFMAN: Our operators are all ex-Navy,
ex-Nuclear Navy. They came to LOFT generally with experience
on two plants with the Navy. They are generally -- well, all
of nur operators, I think, are non-degreed at this point

MR. POINTER: No, we have a couple that are not
tect nical degreed,

MR. KAUFMAN: UWe have two without technical
degrees. Our shift supervisors, of those we have one non-
degreed and three degreed -- three non-degreed and one degreed.
We don't have a simulator, and so we had to look at technigues
to get the people ready to do these unique things without

simulators. So we had to develop technigues for dry runs in
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MR, ETHERINGTON: Do these people have on=-the-icb
training? Or do you have a training course for them?

MR. KAUFMAN: Yes. We put them through an 18-
month certification and traiiaing prcgram that is on the job.
It is a combination of practical experience and theoretical
knowledge.

DR. PLESSET: Well, I was just trying to think,
since we are going to make out a research budget review in a
couple of months, that we go and discuss with the lightwater
safety research people, that: Well, you thought you had a
facility that was studying thermal-hydraulics out there at
LOFT, but it isn't that way. What they're doing is doing

operator training.

And they will say back: Well, that's ncne of yor:

business. Safety research is not involved in operator
training. I heard a lot this morning about operator training.
Not that that isn't a necessary thing, but the question that
I still have hanging around is: How does that fit with the
mission of safety research people, which has been spelled out
in connection with studying thermal-hydraulics?

MR. KAUFMAN: We train operators because we have
to operate the nuclear plant. But I think the technigues
that we are learning, because those operators also operate a

plant under accident conditions and do it very successfully,
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that that has value in the safety process. I think T™I said
that safety has to be viewed in the whole concept of operations
as well as hardware.

DR. PLESSET: But if the utilities don't see this,
and value it, and support it, I think you're operating in an
isolated environment.

MR, KAUFMAN: I thirk the utilities are responding
to many items that came from Three Mile Island, and in fact
those that we've talked to are deeply involved in doing that.

I think we're talking about gquestions of the quality of those
responses, and our ability to improve the safety of plants

by better equipping the operators and the plant equipment ==

I don't want to stress too much the operator business, because
there's also the issue of hcow the sensors monitor what is
going on in the plant, and how the operator responds to those.
That is a quasi-hardware-operator issue.

So it isn't sufficient to know what's happening
in the plant; it is how what is happening in the plant is
being interpreted and characterized by the sensors. And then
how the operator, through controls, again interfaces back into
the plant. That is an integral loop and I think it is vight
at the heart of the safety 1ssue, how well that can be done.

DR. PLESSET: Yes, Theo?

DR. THEQOFANOUS: Yes. I would like to =-- to start

with, I would like to support the need that the Chairman of
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Subcommittee expresses for discussing scme of those matters
in greater depti.

Along those lines, I woulc like to express my
concern that we often come here -- sometimes once, sometimes
twice a year. And every time, we get a long list of things
to be done, ar.d plans for the future, and then we get some
discussion of some results, and some comparisons that are
similar to the kind of thing we got yesterday, but we never
3eem to have come to grips with concrete, identifiable, very
Sp.c.fic contributions that the facility has made up to that
time.

Now the facility has been operating for some time
now. It seems to me that it would be very essential, in view
of the costs that are involved, to both look ahead in time
and make comprehensive plans and try to minimize all this
shifting around of targets and try to make the targets well
defined. And then try to come back here one or two years later
and say: Those were my targets at that time; that's what I
promised you I was going tc do; and that's what I have done,
very concretely.

I go alono with you, Nick, that -=- and in some
of your responses I believe, in fact I agree with you that
indeed it is very difficult, impossible I think, to simulate
the nuclear environment. I think that you have a completely

different feedback from the people, the operations, everything
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if you trv to make that artificial kind of situation. So I
agree with you there, that I think the nuclear-ness of the
LOFT is a very, very important and essential component.

I think it is one cof the =-- well, in fact the
only ocne around, a facility that one can actually gain informa-
tion probably right next to the real thing.

On the other hand, just because of those two
reasons I don't think that one can conclude directly that we
should be running it for the next 20 years, I think that we
need to look very, very carefully every year, Or every two or
three years, at what are the notential contributions LOFT can
make, and in what specific way. And then, to come back after
two or three vears later and show how the contribution or how
the problem was met.

MR. KAUFMAN: I understand your point. I think
there is a point to be made that the understanding of the
industry of itself, and particularly the settling out and the
identification of the issues that are left after the turmoil
of TMI.

LOFT has been in operation for a year-and-a-half.
During that period, TMI happened four months after we went
into operation. The industrvy has been in a great state of
turmoil, and we have tried to move the program verv rapidly to
try to stay with the change in the industry.

Prior to the disruption of Three Mile Island, the
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facility was quite well focused in terms of an issue it was

going to address. It did address that issue, and it addressed

it, I think, on schedule and on time. And we talked the last
time you were here at some length about just that, and those
things that we had learned, and those questions that exist.

But since then we have been in the process of
changing radically, because I think in fact the NRC itself,

I think the industry in its re. :juition of itself has changed
rapidly, too. Nothing would please me more than to reach a
point of some better stability. I've changed my budget
schedules five times this vear.

CR. PLESSET: Yes?

DR. CATTON: I think the uses of LOFT as a
training center is encouraging, but it seems <o me that vou
ought to seek industrial support in its most recognized form,
which is "money."

What is your reaction to other operators being
in your control room operating vour controls under the
quidance of your trained people’?

MR, KAUFMAN: I think you have really raised
two issues. One 1is the likelihood that the industry will
provide money =--

DR. CATTO': Because that is an indication of
whether they have interest.

MR. KAUFMAN: Well, I don't think it is,
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DR. CATTON: They want something free?

MR. KAUFMAN: That's one piece of it., But I
think their association and intermixing in a program that 1is
partly funded by NRC and partly not is perhaps another issue.

I think whether the focus of the plant should be
in safety issues or to economic issues might be another factor.
I don't think that it's likely that industry will support
LOFT because I think, on balance, it's a downside risk. It
would be a downside risk to them, and one that they wouldn't
fund.

DR. CATTON: It's the only place I know of where
you can put an operator where he can experience a small break,
or a large break, From that point of view, I think it is an
excellent facility.

MR, KAUFMAN: That's absolutely true.

DR. CATTON: But if industry won't support it =--

MR. KAUFMAN: I don't think that's necessarily
so. I think that's the reason that we have research sponsored
by NRC and DOE, because there 1is a certain class of research,
there's a certain degree of "turning over the rocks ' 1if you
will, that I don't think it's reasonable to expect the
utilities to do.

Now let me answer your seccnd question. The
second question is about utility people using our controls.

What we == We require 18 months of training to certify an
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operator to operate on our console. We require that, even
though he has an extensive nuclear background, because we are
extremely vulnerable to errors and malfunctions when we've
got a plant placed in a severe accident condition. So w3
recuire a great deal of preparation and training.

I think that we would welcome, and in fact I have
made the offer to the industry, that: If you can send your
people for a long enough time that I can train them against

.v standards and criteria, I would do that.

On the other hand, bringing in a crew for two
or three months just for a test and expect them to conduct it
safely, I don't think we can do that., But in thinking about

the issue and our possible value =~ because I think that's

an area where we've got some value =-- we have proposed to build

the control room of the '90s; take all of the best that people
talk about, and build a control room of that sort. We have
proposed this to DOE.

We would then equip that control room not only to
run the reactor, but with sufficient computer capability to
play back through all of the sensors the totality of the
accident. Then we would run it, and we can play it back, and
we can, with the computers, I think provide enough flexibility
to allow them to make a few modifications to errors., Then
they could do it.

Our concepi of it would have monitoring not only
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of exactly what they do, but the way in which they did it, and
then compare it against the norm of our people, with a given
degree of training, doing it in a certain way.

Now that we have looked at, and I think that's
the viable program. I think it is a program that potentially
could be in operation in three years, if the funding is there.

NR. PLESSET: Well, I think that I am a little
bit confused in this sense: LOFT represents about a fourth
of the total research budget, and a lot of what I've heard
seems to be that it's a mistake that it's part of the research
budget. I think that Vic Stello, and Inspection and Enforce=-
ment should take it over, and he might be able to afford it.
But that's just a bigger fhought that I'll put out, because
from ghe point of view of research, which is where their LOFT
is now located, these things are laudable, worthwhile.

I was making a little bit of an estimate of what
it would cost you to train operators for the industry. It
might be on the order of a million dollars per cperator, but
maybe it is worth it.

Anyway, it seemed to me that this is getting a
little remote from lightwater reactor research, which 1s in
this branch, or even NRR or its branch, and getting away from
that. And if the utilities won't take it over, and EPRI
won't take it over, and Vic Stello won't take it over, we are

in a difficult situation =-- not "we," but "you."
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So I think we can continue this indefinitely,
and maybe not very profitably, and I think we've got to watch
our schedule. I hope you don't mind that there is a bit of a
devil's advocate running around. I think it has been well run,
well managed, and the gquestion is: What is the mission? And
how are we going to get it continued?

That's why we brought up all of these critical
comments which don't necessarily mean that we're unfrieadly.

MR. KAUFMAN: I understand that, and in fact it
is in the interplay of different ideas that I think we will be
stronger.

I guess what I would like to do is now acquaint®
you with some other aspects of our program, and perhaps in mcre
detail, and perhaps vou will change your mind.

DR, PLESSET: Maybe. That's good.

MR, KAUFMAN: Dr. Charles Solbrig.

(Pause.)

DR. PLESSET: Dr. Solbrig is also an old friend
of this subcommittee.

DR. SOLBRIG: Thank you.

(Slide.)

My first slide tells you whe I am, again. The
subject matter which I will talk about today is the results

of our anticipated transients. I think a lot of the guestions

which you have asked in Nick's talk will be touched upon briefly |
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in this talk. I would like to offer that any of these topics
or any of these questions that you have, we would be more than
happy to make presentations on. Last week we did touch on a
lot of these items in our presentation to the LOFT Utility
Technoloqgy Transfer Conference, but due to the limited time

of this, and I guess the limited subject matter of this ACRS
Subcommittee meeting, we really were not able to include that
information, but we would really be happy to work out a
schedule with you == and even if you would like some more of
this information presented today, we would be prepared to do
that.

(Slide.)

We have performed four anticipated transient
experiments thus far: Loss of load; loss of flow; excessive
load increase; and the loss of feedwater,

These experiments can be performed guickly in
the facility and in fact we performed three of these experi-
ments in one week. They are not severe transients and do not
require a tremendous amount of operation time to perform. As
a matter of fact, the end-state of each of these transients
is a hot standby condition.

So instead of going to -- attempting to go to a
cold shutdown condition, you can approach instead a hot standby
condition and you're in good shape to go back to power.

Each of these experiments was successful.
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(Slide.)

The topics which I will discuss will include why

I think it is important that LOFT perform anticipated transients:;

and what the results are from these experiments.

(Slide.)

The need for anticipated transients --
"experiments" in LOFT =-- that should be "experiments"; we don't
need any anticipated "transients" =-- is to provide a basis
for our anticipated transient with multiple-failure series.

These tests that we have performed are in fact
non-trivial. We have cco. several places in which the predic-
tions could have been better with the codes, and we used the
RETRAN computer code which was developed for utility use
particularly for describing anticipated transients and
operational transients.

The adequacy of most safety analyses models that
are included in, for example, Chapter 15.1 or .2, have not
been verifi_d out. Often these models are of a simple nature
and do not take into account complexities which can occur in
such a transient.

I think another verv important use of anticipated
transients is in providing information for simulators -- and
I will talk about this a little bit more. Simulators are in
fact also a computer code, a simplified computer code, and

they do not handle anything but the set, particular transients
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! é which have been previously included in the simulators.
‘ 2 | Anticipated transients aire also very interesting
E | because of the fact that they are hijh-probability events and
f
. $ ] are expected to occur once per Year.
3 5 (Slide.)
% 6 ‘ TMI requirements for simulators has really
a ‘
2 7 } increased the need for the capability of the simulator. They're
g 8 t going to have to, I think, drive these simulators in the future
) ,
: 9 f with digital computer codes on the order of RETRAN or RELAP
= .
§ 10 { complexity.
g 1 i The RELAP or RETRAN computer codes, however,
2 12 ? really do not represent all of the aspects of the nuclear plant
) »
§ 13 as yet, and so the anticipated transients will help us to F
g 14 ? determine which aspects they do not repfesent.
z
§ 15 f Some of the things that they don't represent are
% 16 ; secondary side models, pressurizer heaters and sprays,
g 7 1 adequately. These sort of things can be improved.
Z ‘8§ I believe that these codes must be able to
g ]91 ; : . b
§ : represent in the future anticipated transients, anticipated
2 ? transients with multiple failures, large breaks, small breaks,
21 |

and all transients in between.

» 2] (Slide.)

23 Now a lot of these issues are in fact heavily
‘ 24 related to the regulatory process, and we think we are
25 contributing to the regulatory process. Certainly answers about

i ALDERSON REPORTING COMPANY, INC.
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anticipated transients and the course in which they will
proceed are important regulatory processes.

There are a lot of questions trat are asked in
operations that are not answerable with the current simulators.
For example, talk about justifying tech spec changes. Yankee
Atomic and VEPCO have beein using heavily the RETRAN computer
code for justifying changes in their technical specifications.
Also, they have been using it heavily for justifying changes
in their operation procedures.

Therefore, the verification of the codes are
very important.

An example of a procedure which one might want
to verify is on proceeding from hot standby to c¢old shutdown
in the plant. At some point in the operation and the procedure
you must valve out the accumulators to prohibit them from
injecting into the system. The normal procedure that was done
in the plant that I'm familiar with was to valve them out at
1000 psi. Now the question is: Is this really a reasonable
pressure to valve them out at? Is there any problem in doing
that? The 10900 psi was arrived at just by good judgment;
there really is no analytical data for why it should be done
in that particular pressure.

The training programs =-- the guestion that
Dr. Catton asked, The TMI requirements for the increased

operator training and technical advisor training, I'm aware
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that at the plants where they require this training, they
really don't know what to include in any training. They know
that they have to train for certain procedures for certain
actions that they have to accomplish, but they really don't
know how the plant is going to respond.

So when I was at Commonwealth Edison, we were
looking at trying to back up this training and provide a
tool to answer these questions. They have to go through a
several-month training process. Technical advisors have to
go through a several-month training process with the material
that they have in those courses that they are uncertain about.

I think that this is heavily a licensing issue.

DR. ZUDANS: Could I ask just one guestion?

DR. SOLBRIC: Yes.

DR. ZUDANS: You say a "verification of current
procedures."

DR. SOLBRIG: Yes.

DR. ZUDANS: I knew of the atypicalities that
Chairman Plesset raised ~ question about. Do you feel confi=-
dent that you can render a useful service to PWR?

DR. SOLBRIG: Well, when you take a look at the
procedures that are used today and how they are verified, they
are verified -- and I'm sure you're familiar with the types
of models that are included in, for example, Chapter 15.1 of

the SAR. These analyses are vervy simplistic. They are
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specifically designed for that particular transient in the
way in which they proceed.

Now in our overall program, the method that we
use for providing the information to plants is through
verified codes, Now of course we have many atypicalities, and
the question is: Are we in fact looking at -~_. of the impor-
tant phenomenon in LOFT to make certain that we have verified
the aspects of the code which will be used in developing the
procedures.

There are some areas in which we cannot aid.

For example, the containment =-- when you talk about containment
coolers, containment fans, how the operator will be interacting
during a transient with these pieces of equipment, because we
have the pressure suppression pool =-- we can't answer those
questions. But there are many areas that we can.

It is my feeling that something on the order of
90 percent of the questions on procedures can be verified with
the LOPT facility.

DR. ZUDANS: But then I gather that the root of
your answer is via application of a code that's wvalidated in
LOFT, in essence?

DR. SOLBRIG: That's true; that's correct.

DR. ZUDANS: And -f course within the limitations
of the LOFT capability to v~lidate that code.

DR. SOLBRIG: That's correct. That's correct.
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DR. CATTON: Chuck?

DR. SOLBRJIG: Yes, sir.

DR. CATTON: You mentioned RCETRAN several times
in simulators =--

DR{ SOIBRIG: Yes.

DR, CATTON: == and as far as I can tell,
simulators are used mustly for operational type training and
this view of the transient. I know that RETRAN presently 1is

being valida:ed against several different reactors through

the low-power testing program. What is LOFT going to contribute

that's more, that's needed? It's a small percentage of need
that is left,.

DR. SOLBRIG: Well, the operational transients
which are included in the plant startup tests =-=-

DR. CATTON: No, I'm referring to the extended
tests.

DR. SOLERIG: == the extended tests, are in
fact not very severe, and they do not excercise many of the
options of the coae. For example, the anticipated transients
with multiple failures has been looked at once in one of the
reactors on an unanticipated basis, and in general thev are
not scheduled to look at anything except straight operational
issues in those transients.

So I don't think it's a small delta, but I think

it's a large delta. They can only provide a vervy limited
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amount of testing; whereas, LOFT can encounter almost any
condition that we want to and answer any =-- look into any area
of operation, and we really do not have particular problems in
doing that with our reactor. So I think that we can look at
a lot more areas to verify the computer code.

DR. CATTON: Is EPRI going to give a preprediction
of your L2-3 test, or L6, whatever it is, the next test coming
up?

DR. SOLBRIG: The L3-5 and =--

DR. CATTON: The next test that's coming up.

DR, SOLBRIG: The L3=5?

DR. CATTON: The L3-6. Is EPRI going to make a
preprediction, or get involved in that game?

DR . SOLBRIG: HNo.

DR. CATTON: They're the closest ones to the
utilities as far as favorable codes.

DR. SOLBRIG: You mean in terms of RETRAN?

DR. CATTON: In terms of RETRAN, ves. RETRAN is
used all over the place.

DR. SOLBRIG: It is. It's used quite heavily.

I would suggest that anticipated transients be included in
the standard problem nrogram. We use RETRAN just for the
very particular reason that it is so heavily used in the
industry. We are intending to use both PELAP and RETRAN in

our future work. Ve have both operating, and we have
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capabilities with both computer codes. They are in fact very
similar in their objectives and their end point that they're
aiming at I think is somewhat similar. But during the cour=e
of development with these codes, I think we need both on
board and are using both.

DR. CATTON: What I'm asking is: Is EPRI on board
with you guys?

DR, SOLBRIG: I don't reallv know how to answer
that.

DR. CATTON: I mean, thev have distribution
systems with their code, and anythinag they do with it is
immediately throughout the industry. And if they're not
involved =--

DR. SOLBRIG: Okay. Excuse me. They know what
we're doing. They have allowed us to use an unreleased version
of their code =-- for example, RFTRAN2 =-- and we're up to speed
on that. Energy, Incorporated, has been working for us in
these predictions. So in that sense =--

DR. CATTON: Okay.

DR, ZUDANS: I vould just like to add a point to
this comment. Now if the actual power plant uses some
sequence of an accident to validate the problem, are they
adequately instrumented really to account for all the things
that happen, as compared to LOFT which is highly instrumented?

DR. CATTON: Probably not.
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DR. ZUDANS+ So that means that, from that point
of view where you can't really replace the need for LOFT.

DR. CATTON: Well, in part that is right. But
from what I understand, EPRI actually developed an instrumen=-
tation package that they carried into the plants. And the
real problem was not insufficient instrumentation, but the
problem was the method of reporting and the inaccuracies, and
they've corrected that by carrying their own system in.

DR. SOLBRIG: There is a problem with the amount
of data that's taken, the amount of instruments that are used.
For example, they don't put gamma densitometers on the system,
and 1f you're looking at a cold-water accident where you can
get boiling around the system, I think gamma densitometers will
be very important.

So I appreciate the point on the instrumentation.
With regard to the recording, they do have available advanced
recording systems which are very 2cuivalent to LOFT; but on
most plants, this 1s not a standard =quipment that's kept in
the plant. They are used primari.v for startup testing and
then the computer goes back to the vendor =--

DR. CATTON: That's right.

DR. SOLBRIG: -- to GE, or somebody like that, who
would own the computer.

(Slide.)

To give you another example of the diese enerator
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loading test in, for example, PWRs such as Zion, on a periodic

basis they are reqiired to do an operational check on the
diesel generator to make sure that they can pick up the load
on all of the ECC systems.

Now you don't want to be injecting bccated water
into the system during this test, because obviously you would
change the chemistry.

They would like to do this test during a hot
standby condition, when they are in the process of shutting
down for refueling or something like that; that the best time
for them to perform this experiment would be under a hot
standby condition.

The high pressure injecticn system has to be
valved out for a certain period of time while they stroke
the valves in the system. It has to be blocked so it doesn't
inject into the system. So you have the system on your
high pressure conditions, hot standby conditions, and you
valve out the HPI.

The main purpose for the HPI is to predict
aga.nst small breaks. So the questicn is: How long a time
period would vyou have to have in order to re-enable the

HPI if you did have a small break during that fact. And

this was a question that I looked at in the past, and this can

be answered by computer codes such as RETRAN or RELAP. It's

been verified. But it can't be answered by a simulator.
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! A (Slide.) i
2 | LOFT I think is uniquely suited to perform these |
3f types of experiments because it does have many of the systems
4 | that a regular plant has. It has multiple ECC trains; it '
g 5? has secondary side components; it represents such things as ;
Z 6 auxiliary feedwater. For example, in Semiscale you might be }
"‘ |
% 7i able to put in the right flow rate representing the change [
g 8 from main feedwater to auxiliary feedwater, but you wouldn't j
S |
z 9f have the right temperature, because the main feedwater goes ;
& f
; 10 E through the preheaters, of course, and comes in at a much %
g “5 higher temperature than the auxiliary feedwater. i
g 12 LOrFT is also designed for single-failure components%
9 |
§ 13 so we have double parallel lines representative of many of the %
g ‘4'! areas of the large PWR., Small systems have large heat losses, E
= | ,
é 15 |  yhich we talked about yesterday. !
= |
5 16 The point that we just mentioned before about
g 17 not reporting enough information. We think that LOFT can :
- |
Z 18 provide realistic experiments. We are really the cone that's
c 19 | | 4 . | | .
g looking at not doing conservative experiments, the interaction
20 | of the fuel with the primary coolant as a realistic interaction. |
2 (Slide.) |
22 The objectives that we have in performing our
23 anticipated transients were to increase our understanding of
24 | the phenomena which could occur in such transients; threshold
25 phenomenon; to look at the augmented operator program; the
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tech support center program; to look at the engineered safety
features, the plant control systems; and to provide data for
a code assessment.

(Slide.)

The characteristics of these transients were
that the coolant inventory was initially increasing or
constant.

A main characteristic of the performance of a
transient is that the primary coolant system energy balance
is the most important aspect, and it controls the primary
systeni pressure as well as the pressurizer level.

(5lide.)

The secondary and primary initiating events were
investigated within these transients. We performed these
transients in such a way that they provided a minimum impact
on our overall loss schedule.

(Slide.)

The scaling or atypicality for these four
experimen ‘s were not planned for in the experiments for an
anticipated transient. We are really equivalent to a four-
loop plant, whereas in a LOCA we could be comparing it with
three loops of a large plant. So the typicality of the sczaling
is not nearly as good in the anticipated transients as it
would be in the LOCA experiments that we have done.

As I mentioned before, each experiment was
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predicted with the RETRAN code.

Now the first experiment that we performed was
the loss-of-steam load. This next slide shows the pressure
comparison on the primary system between the calculations and
the experiments.

(Slide.)

I am showing you results for 200 seconds. That
is as long as v« made the calculations. The experiment,
however, did continue on to record data until we reached hot
standby ccndition. We see in this experiment that the
experimental conditions were different chan the predictions
when the spray was turned on in the pressurizer. In the
experiment, we got a decrease in the pressure; whereas in the
prediction it continued on up.

This means that the heat transfer characteristics
of the spray, the condensation characteristics of the spray
in the pressurizer are not adequately modeled.

We also noticed that when the spray was turned
off, the code shows something, whereas the experiment doesn't
show any effect of the spray being turned off. At this
point (indicating), the heaters were turned on. The heaters
in the experimant were able to keep the pressure up at this
point in time., In the calculations, the heaters were turned
on at this point (indicating), and they were not able to keep

up with the pressure. So again you have a difference 1in the
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characteristics of the real heaters as opposed to the RETRAN
heaters.

The experiment showed that we had more heat
deposited in the primary because of a later scram time in
the experiment than in the calculations, and yocu had more heat
retained in the primary, and the main steam control valve had
to open up in the experiment; whereas, this was not looked at
or observed in the calculation.

(Slide.)

The next slide just summarizes those three
inadequacies that we noticed in this experiment.

(Slide.)

The next experiment we performed was basically
the stopping of a primary coolant system. We were looking
again at movement toward single-phase natural circulation 1in
the system. Scram occurred in this experiment at 2 seconds.
This is followed almost immediately by an automatic trip of
feedwater at about 3 seconds. The steam valve was completely
closed at about 14 seconds, and the flow in the primary system,
due to the pump or pumps are basically stopped by about 17
seconds into the transient,.

Now this difference during the first 80 seconds
is due to initial conditions. When we reran the code with
the exact initial conditions of the experiment, we had very

close agreement out to about 80 seconds. However, from this
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point on, we did get disagreement. We feel that this is due
to the nonequilibrium model that is in the RETRAN code.
Basically it assumes that the pressurizer 1s constant =-- the
vapor space is adiabatic and a constart mass system. So you
get an adiabatic compression and apparently we should account
for some heat transfer to the walls between the steam and the
liguid. So basically this experiment showed --

(Slide.)

-- that nonequilibrium models in the pressurizer

needs to be improved.

DR. THEOFANOUS: How many nodes in the pressuri-.er

did you have in the calculation?

DR. SOLBRIG: RETRAN uses the non-equilibrium

pressurizer model, which means that you can onlvy use one node.

They have a special model to treat the pressurizer.

(Slide.)

Now tiie next experiment was an excessive load
increase. Here you see quite a large divergence here between
the experiment and the predictions. This is primarily due
to the fact that the code did not pick up the scram signal.
In the experiment, the pressure decreased much faster in the
experiment than in the calculation. The heaters were turned
on at this point (indicating) in the transient, as well as
in the calculation; however, the pressure didn't proceed on

down much faster, and we encountered a scram.
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Basically the experiment was over at this point
in time. Now the reasons for this disagreement -- oh, I wanted
to make one other point on this slide.

Basically the heaters were turned on at this
poiat (indicating), and the pressure leveled out. The high
pressure injection system was not turned on until this
point (indicating). So this constant level of the pressure
h=ve (indicating) was turned around just by the heaters. Then
the rapid increase in the pressure was due to the turning or
of the high pressure injection system.

Now although the cperators ware not planned to
intercede in this experiment during the first 200 seconds,
they did at this point in time. They turned the high pressure
injection system off, because you can see the rapid increase
in the pressure. So they interceded in this case, rather than
having a case like Crystal River where we would continue
putting in high pressure injection and opening the PORV.

So basically we really ended the experiment at
this point because of the large disagreement and the fact that
we had a scram in the experiment.

DR. ZUDANS: Is this RETRAN calculation pre-test
mode? Or post-test mode?

DR. SOLBRIG: These are all in the pre-test
mode.

DR. ZUDANS: If you would repeat it without
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changing the code in a post-test mode with better knowledge of

your initial conditions, would that be any better?
DR. SOLBRIG: No. I'll show you whv it won't.
One point to know here is that we have both low-pressure and

high-pressure scrams. The code kept you right in between the

scram set points, and it's very difficalt to get into -- excuse

me, it's got a high collar and a low pressure scram, and it's
very difficult, I guess, to keep the reactor operating under
those conditions because it's very easy to scram.

It is a very delicate situation. You know,
here again training, if you're trying to train the operator

or the technical advisor and tell him what's going to happen

in such a transient, are you going to prepare him for a scram,

or a much different set of events?

(Slide.)

The next slide shows the feedwater. Now the
feedwater input =-- the feedwater on the plant is controlled
either by a single input or three inputs. The operators can
select as to how they automatically control =-- the feedwater
will zontrol.

NMow in LOFT we were controlling on both the
water level in the downcomer ragion in the steam generator,
as well as the steam flow rate. Obviously, the coefficients
that we put into the code to represent what was going to

hapy 2n were not very good. The experiment shows an increase
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in the feedwater through the control system, whereas the
calculation at the initiation of the experiment shows a
decrease. And finally at this point when the scram occurs,
the feedwater is shut off automaticallv and we see the
complete opposite nature of the transient.

Now we redid the calculation with this feedwater
flow rate and it improved things somewhat, but it didn't
completely.

(Slide.)

The next slide shows that the steam flow rate
that we calculated was lower than in the actual experiment.
We're going back, having done this calculation, and putting
in the specified steaming rate out of the steam generator.

I would like to point out that these three
ex] xriments were just done two weeks ago, and +the state of
our analysis is still progressing. So I can't answer all your
questions.

DR. ZUDANS: It is interesting that clearly at
this time you maximize the differences. You show how different
the code would be from the test. So that in a wav indicates
that there is a lot more to do witn the code.

What does it really mean in terms of everybody
using that code, if it is such a poor predictor?

DR. CATTON: It's a worrisome thing.

(Laughter.)
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! | DR. SOLBRIG: Okay. I don't want to say that
2 | the code is not good --
f
3 DR. CATTON: Well, it's obvious.
i
1
. 4 | DR. SOLBRIG: == for predicting LOCAs. In these
g 5 ! type of transients, we're talking about system changes that
§ 6 don't matter at all in LOCAs. If you've ever been in a
S
3 7 | simulator and observed a LOCA going on in the simulator, the
- |
~N i
2 8| operators just stand there and watch it. It's over in a
“ .
2 91 minute.
Z ‘
5 10 | But these types of transients, there's a lot of
z .
# 11 | opportunity for operator interaction. So we're talking about =-- |
= |
§ 12 | just like Nick mentioned, the steam control valve. We have a
a
- "
s 13| control valve on the secondary side of our steam generator
= -
g 14 which you could say is equivalent to, or corresponds to turbine
=
E 15 3 bypass valves and the atmospheric dump valves in a power
: |
% 16 | plant.
n
E 17| Now the question could be asked to the utilities:
)
=
f ‘8‘: How much do those valves leak, these turbine bvpass valves?
=
2 19 They can't answer that gquestion because they don't have any
20 instruments to measure that. However, they will tell you that
i ,
21 § you can hear the flow through those valves when the turbine
. 22 | stop valves stop the steam to the turbine.
23 It's an unquantifiable thing. It's somewhat of
24 an erratic thing. When these valves close, you know, you're
25 going to get a different amount . f leakage each time The
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LOFT system behaves in the same way. We have taken great care
to try and reduce that leakage to zero, but we haven't been
able to. I think we've done as good z job as vou can on that
type of a valve, and I'm not sure that we want to reduce it
to zero because all we do then is make it equivalent to tha
code, as opposed to representative orf an actual operating
situation.

DR, CATTON: Has EPRI seen these results which
you're showing us?

DR. SOLBRIG: Well, these experiments wer: done
three weeks ago and were presented at the Utility meeting last
week. The quick-look report is just going out today. So the
answer 1is "nd."

DR. CATTON: It was my understanding that one of
the uses of RETRAN was for study of transients.

DR. SOLBRIG: That's correct.

DR. CATTON: And, gee, if it's thi- bad and the
utilities are all =-- or a lot of the utilities have this code
available to them through EPRI ==

DR. SOLBRIG: Now in trving to predict what is
going to happen into the experiment, you not only have the
computer code to deal with, you have input to deal with. I
think that this is one particular area where we could stand
some more documentation, is in the inputs to computer codes.

These things are related to the inputs, This particular item
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for example on the feedwater control, if we had a better
representation of the coefficients which went in to represent
the feedwater control valves, it's really not a code problem.
Some of these are code problems, such as the non-equilibrium
pressurizer model, but the input =-- especially for these
operational anticipated transients =-- are very important.

DR. THEOFANOUS: I think it is true to say that
RETRAN was expressly put together for analyzing transients,
because I know what the people in fact, even the consulting
firms, in fact are using it for this pu—nse.

DR. SOLBRIG: Yes.

DR. THEOFANOUS: And I also think it is fair to
say that RETRAN is really nothing else but a LOCA code put
together rather hastily with rather limited 3iata or informa-

tion as far as the applicability of the different models to

transients. I think that is what we are seeing here. You just

commented a minute ago that the pressurizer doesn't work and
it's not too surprising if you're going to have one node and
you're going to start running the heaters at one point, and

you won't be able to predict depressurization.

Now how important, however, is it? How accurately

do you need to predict it? That's a separate question.
So I don't think we should be surprised. What
I'm saying is, we shouldn't be surprised by the differences;

in fact, you have anticipated them. Again, it bothers me to
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L see that we are k:ind of looking at those results and saying
2; something else again to explain awav. I don't feel that way,
!
3 | because that should be expected in the first place.
!
4 | DR. SOLBRIG: I don't think it's a serious
|
2 5; problem, but it is a problem that has to be recognized when
N :
% 6 these computer ccdes are used for operator training, and for
3 |
3 7; establishing procedures.
q
-~ I
3 8| DR. THEOFANOUS: But it could have been
< |
< 9 | recognized before that; and you could have presented this
z | ‘
§ 10 |  information with a little introduction saying that I expected
= fl
- “; a lot of differences, and here they are, and I can use those
3 |
% 12 to tune things all the better, then I th k I would agree all
3 |
= 13| the more with that perspective.
=
n i
5 14 DR. SOLBRIG: Yes, I expected a lot of difference.
z |
g 15 | (Laughter.)
a .
5 16 (Slide.)
4 |
g v | DR. WU: Pardon me. Did I understand correctly
-
=
? 18 that those are pre-test calculations using RETRAN?
S 19 oy A
2 i DR. SOLBRIG: Yes, sir.
™
20 | DR. WU: So apparently the inputs can differ
|
i
21 from that. Suppose you improve those inputs for t'.e reuse of
22 RETRAN for the post-test? How much of a difference . >uld that
23 be?
24 DR. SOLBRIG: For example, on this last experiment
25 on the L6-3 experiment, we should be able to improve that quite
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a bit, because we think it is only related to the feedwater
low and the steam flow rate, and so we should be able to

improve those models.

However, for the non-equilibrium pressure model,

that is not an input and it is something that would have to

be improved in the code itself. So there are both contributions |

and experiments from both aspects.

DR. WU: Chuck, a follow up. Suppose the aim
objective is to use some of the verified codes, or well-
assessed codes for operator training? What is the margin,
then, plus and minus of what would be left for the operator
to react within that few minutes of time?

DR. SOLBRIG: Okay. In this particular transient
such as L6-3, I think w2 would first of all have to find oﬁt
how ser. .ive this feedwater control is to the model for the
feedwater contrcl. We didn't do that before the transient.
It's my own feeling that probably the feedwater control valve,
that this is the type of accuracy that we have 1in trying to
represent 1it. You know, it's not an exact control.

So I think that you have to look at sensitivity
and provide the operator with alternative courses of action.
You know, if it in fact does scram instead not not scramming,
this .s what vou will do. So you could in fact have three
course of action mapped out here as a result of a sensitivity

study.
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transients with a code such as RELAP?

DR. SOLBRIG: RETRAN is very, very similar to
RELAP4/MOD7. We didn't do that because RELAP4/MOD7 is not
set up for transients. There is auditional capability that's
in RETRAN, although the basic structure is the same. For
example, control systems are included in the RETRAN program
in a very general sense. You can :urn valves on and off,
whereas in RELAP you are very limited in the number of times
you can do this.

DR. ZUDANS: And now the actual gquestion, the
important one: 'That is the next step? Now you have found
that the actual data in the transient departs 56 greatly, what
is the next step in your thinking in the process? Where are
we going from this point?

DR. SOLBRIG: Our next step is to go back and
determine in fact that these particular issues aren't the .caus2
for differences. In the L6-3 experiment we will go back and
make certain that we can post-calculate what in fact happened.

We will, on the non-equilibrium pressurizer
model, transmit that information to EPRI. Thev already know
it, because Enerqgy, Incorporated, was inveclved in this work,
and we'll ask them for an improvement in that model.

Then we are intending to use this code for a

prediction of our L6-7 experiment, which is basically a
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turbine-trip experiment with multiple failures. And we will
use that to predict that experiment, as well as our L9 series,
which 1s a series devoted entirely to anticipated transients
with multiple failures.

DR. ZUDANS: So what you are really doing, you

are helping industry to fix up its codes, and you are not being

paid for it.

DR. SOLBRIG: Well, you can interpret it that

way; however, Licensing is intimately involved in the training

process, and they have to approve the training process., How
do they know that the results of the training sessions are
in fact valigd?

DR. ZUDANS: So if Licensing is involved in this
process, then it creates a conflict, kind of. Because if the
industry gces back and uses the information that you've
generated with Licensing agency's funding, then they will
already have a strong argument in saying: Hey, we did what
you asked us to do. Here it is. We accept it.

DR. PLESSET: Well, I think we are eating into
Chuck's presentation time, We are running out of time for
you, Chuck. You're aware, so these are general questions,

(Slide.)

DR. SOLBRIG: Yes. The L6-5 experiment was

developed two months ago. It's a loss-of-feedwater experiment.

The majo. '.ing to note here is the steam valve on the
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secondary side was probably important and ccntributed to the
d.fference between the prediction and the experiment.

In the calculation, the main steam valve did
open to relieve pressure on the secondary side; whereas in the
actual experiment, we think there was sufficient leakage so

that the pressure didn't builcd up on the secondary side.

Also in the calculations we had too high a decay heat—

(Slide.)

-=- and we used the input of the radiation time
rather than the actual 20 hours in the experiment, so that
was also responsible for some of the differences. So those
two aspects are responsible for the differences in that
experiment.

(Slide.)

The long-term behavior of the experiment is shown
here. As I said, the calculation time proceeded down to 200
seconds.

(Slide.)

The obijective of the experiment was to bring the
facility to a hot standby condition. In anticipated
transients, you want to bring the facility to a hot standby
condition instead of a cold shutdown condition, as you would
want to do in a LOCA. You would want to bring it to a cold

shutdown condition in a small -- any time when vou're losing
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system mass.
This illustrates that in fact the operators
were able to control the plant and bring it to a safe, stable

state. Here the pressurizer sprays were used. The ring steam

control valve opened and closed automatically. The pressurizers

were used; the charging pumps were used; and in fact we brought
the system to a safe shutdown condition.

(Slide.)

The conclusions of the work so far as that we
feel like we were able to perform these experiments =-- although
they are not severe on the system, we were able to conduct
these in a reasonable amount of time, a short time.

We think that current models in SARs should be
looked at to make certain that they are in fact realistic,
and compared with an advanced computer code such as the RETRAN
code after it's been calibrated.

RETRAN was able to predict the trends and events
in the transients in general, although we did run into a
problem with the scram -- a very critical issue there, and a
very sensitive calculation that was needed in that area.

Several areas have been determined for improve-
ment. The encineering safety features in the plant protection
system and the operator action were effective .in bringing the
plant to a hot standby condition.

In the future, we will be performing more
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anticipated transients with multiple failures. The Arkansas
Nuclear transient will be simulated in our L6-7 experiment.
This experiment was basically a turbine trip with two failures.
The spray in the pressurizer stayed on, and the atmospheric
dump valve remained open, which led into a coldwater transient
or a power excursion due tc that. The operators in that
specific case were able to control. In the LOFT experiment,
e will go in fror that point into a more severe cooldown
experiment.

DR. PLESSET: Well, thank you, Chuck. That 1is
very interesting, and I think it should be useful and very
helpful. I appreciate it, and I am sure all of the =--

MR. ETHERINGTON: Could I ask one quickie?

DR. PLESSET: Yes, sir. Gc ahead.

MR. ETHERINGTON: There should be some gqualita-
tive explanation of why RETRAN called for shutting off the
feedwater on a large increase of locad. 7T . there any?

DR. SOLBRIG: Well, we haven't looked into that

sufficiently, yet, but obviously the coefficients == there

|

are three inputs to controlling the feedwater and it's a playoff|

between the three inputs, and obviously we didn't have the
coefficients correct. It was related to the water level 1in
the downcomer of the steam generator, and the steam flow rate,
and we obviously did not have that modeled correctly. But we

will look into that.
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DR. CATTON: Harold, it's the "fiddler concept.”

MR. ETHERINGTON: What?

DR. CATTCN: It's the "fiddler concept.” No
matter how good the fiddle, if it's a poor player you don't
get good music.

(Laughter.)

DR. WU: May I ask a question?

MR, ETHERINGTON: Yes, I won't waste time on that.

DR. WU: Have you finished?

MR. ETHERINGTON: Yes,

DR. WU: I appreciate your presentation and
seeing some of the differences between the data and the
prediction by RETRAN. Do you think your conclusion number
three, that RETRAN can predict the trend into the events a
little too generous and lenient, especially like feedwater?
They go just opposite in trend.

DR. SOLBRIG: Well, I think there is much cause
for optimism. I think we can clearly see what the prcblems
are. Perhaps I should say that at some small amount of time
in the future we will be able to reach that objective.

DR. PLESSET: There is a short comment from the
back, I take it. Is it short?

MR. RICHERT: Kent Richert from Energqgy,
Incorporated. The success that utilities have found with

RETRAN is the fact that there is lots of plant data which
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can be used iteratively to refine the input. I would propose
that the results of the last couple of weeks have shown that
there has not been sufficient time for the people using the
code who are still learning how to use the code; that this is
a big difference between RETRAN and RELAP. RETRAN covers a
broad spectrum of accidents where there is a lot of data which
can be used to refine the input.

And as the utilities have found, particularly
with TMI-2, once you have refined a code and have confidence
in it, then it can be immediately applied to calculating, for
example, how to operate the plant when it came time to shut
off the pumps -- this was after the accident, during the
recovery o>rocess.

I think that the experience in LCFT has yet to
reach this state of refinement which the utilities have a.ready
reached with the data they have.

DR. PLESSET: Okay. Thank you.

DR. CATTON: Could I ask the gentleman from EI
a gquestion?

DR. PLESSET: Yes.

DR. CATTON: It is my understanding that RETRAN
1s a copyrighted code. Also, it's very expensive if you want
to use it. How does this all fit together, that the LOFT
program is helping you at EI and EPRI develop a copyrighted

code? That's government money.
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MR. RICHERT: Well =--

DR. CATTON: Or is it going to become publicly
available?

MR. RICHERT: =-- EPRI has exclusive domestic
rights to license RETRAN.

DR. CATTOM: 7und vou have foreign rights.

MR. RICHERT: Many government installations have
RETRAN licenses. Los Alamos has been licensed to use RETRAN,

EG&G has been licensed =--

DR, CATTON: But it's not available to the public.

MR. RICHERT: =-- also Brookhaven. Sc the
government ocbvicusly benefits from all of this development,
since they have access to the code, as well. I guess I don't
understand the problem.

DR. SOLBRIG: Ivan, I would like to point out
that the cbjective of RELAPS5 is to include these types of
models. It was not adequately included in RELAP4/MOD7, and

in order to do a decent job on predicting, we really do have

to have the code like this. So we feel like we are getting the

same information, and we will be able to develop RELAP to the
same level of capability. So I think it is definitely a
contribution to our program, and not just helping or subsi-
dizing industry with this. This was not our intention at all,
but to go out and get a code which was useable.

DR. PLESSET: Well, thank vou, Chuck. I will
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call for a 1l0-minute break. So we should reconvene at 10:45.

(Brief recess.)

DR. PLESSET: We've got to reconvene and get
back to our agenda.

Mr. Linebarger, you're on.

MR. LINEBARGER: Thank vou, sir.

Mr, Chairman, ladies and gentlemen, 1t 1s warm
in here. If you'll notice, the heat is on so I think the lack
of coats is appropos for survival.

(S1lide.)

This morning we are going to discuss the rec¢ ..ts
of the LOFT small break test series. I will omit a discussion
of L3-5 and L3-5A. You have had a comprehensive review of
that particular experiment yesterday. Brian Sheron set the
basis for our going into the LOFT L3 series. Regulatory
requested that Research not only address certain specific
issues such as the pumps-on/pumps-off question; but that we
do a survey of scenarios =-- accident scenarios =-- and, as he
characterized them, the system continuously depressurizing,
the system pressurization stabilizing later in the transient
just above the secondary pressure, and repressurization.

That was the genesis of the LOFT L3 series that
we're currently conducting. I will give you a review of the
progress of the results todav.

Next slide, please.
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(Slide.)

Following the introduction, which includes these
licensing concerns specifically, and the progress, we will
look at the results. Now Licensingy was concerned about three
areas. First »f all, the general scenario of these types of
transients. Secondly, how well the codes predicted the
transient's signatures =-- that is, the data that was produced
from the transients. And in particular, the recovery methods.
Such questions as the efficacy of the steam generator; did
we see any noncondensible influ2nce? "Nid ECC play a r