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PROCEEDINGS
(2:05 p.m.)

CHAIRMAN PALLADINO: Well, why don't we start.

Good afternoon, ladies and gentlemen. The
Commission is meeting with the staff today to discuss
systems interaction. The subject was identified in 1978 as
an unresolved safety issue, commonly known as a USI, with
the Task Action Plan Number 2-17.

Systems interaction was also identified as an
issue reguiring resolution in the TMI Action Plan
NUREG-0660. Because we have had little dialogus with the
staff on this matter recently, we have asked that the staff
provide us with a status repert.

It is my understanding that the staff is also
prepared to discuss USI A-17 as it relates to other ongoing
prcgrams.,

I would like to point out that the intent of
today's meeting is to discuss tne generic subject of
systems interaction and that we should avoid discussing aay‘
specific cases. However, the general counsel advises that
he will review the transcript following the meeting. 1If
anything in our conversation impinges upon our Ex Parte
rule, then the transcript can be served on the parties to a
specific proceeding with an opportunity to comment.

Before we begin, do any of my fellow
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Commissioners have any additional remarks?

(NO response.)

CHAIRMAN PALLADINO: If not, then I will turn the
meeting over to Mr. Denton.

MR. DENTON: Thank you, Mr, Chairman.

The presentation today will be made by Themi
Speis, Frark Coffman, and Ashok Thadani, who worked on this
issue for a number of years.

Before I begin, I did want to point out that
this subject is also the subject of a differing
professional opinion., This DOP is being handled in
accordance with the Commission's practices; namely, Chapter

41.25. And the Commissicn will eventually have an

- opportunity to review the disposition of that.

I didn't intend to go into the details of that
today unless the Commission so desired.

Also, as you mentioned, the issue is subject to
adjudication in at least one proceeding. We intended to
stay away from any specific plant application today ani
just discuss the generic nature of the proceeding.

So witn that introduction, let me turn it over
to Themi Speis.

MR. SPEIS: Thank you,

Mr. Chairman, Mr, Commissioners, the

presentation today will consist of two parts. One of them I
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definition. So I will try to treat one of them.
Usually, the phrase "systems interaction"®
denotes the types of events that could occur or have been

experienced where an intersystems dependency could negate
or seriously degrade the designed action of a
safety-related system.

To amplify on this derfinition, I have provided a
number of examples. You see the first one, a failed power
supply whilh can cause a spurious signal tothe control
system which, in turn, can open relief valves, leadin3y to a
loss-of-coolant, a small LOCA.

Such a thing has happened, for example, in the
Crystal River 3 reactor a few years ago where the power
supply was lost to the integrated control system, and the
systen thought it was under high pressure and then the
valves opened up and they couldn't clese, and finally you
had a small loss-of-coolant accident.

Another example that I provided was similarly a
failed power supply which could result in failure of
control instrumentation leading to a transient and
resulting in reactor scram. I think a similar type of ewvent
has taken place in Oconee a few years back.

I can add to those two by assuming the
initiating event to be the same; for example, you can lose

power supply, which could lead to loss of normal feedwater.
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Or you can disable the contreol valve, the feedwater control
valve, by something happening to the air, for example,

contrcl air.

Another thing I hav2 listed under example 3 was
the things that happened at the Browns Ferry 3, the partial
failure to scram event, where both the vent and the drain
system were connected to a common discharge and that
failure led to the bartial failure to scram in Browns
Ferry.

Another classic example could be the failure of
a turbine, which could gencrate a missile, which, in turn,
could damage some safety-rezlated system.

{Wwhereupon, Commissicner Gilinsky arrived at the
meeting.) ' Eey -

COMMISSIONER AHEARNE: Could I ask a sort ot a
lead-in general gquestion?

MR. SPEIS: Yes,

COMMISSIONER AHEARNE: In trying to keep track of
the various bins into which we put tend to put equipment =--
safety-related, important to safety, and then all others =--
in the system interaction program that you have, is there
any necessary including of more than one of those
categories?

Another way of asking the question is: Does the

system interaction phenomenon necessarily involve both

TAYLOE ASSOCIATES
1625 1 Street, N W, - Suite 1004
W ashington, D.C. 20006
(202) 293-3950



10

11

12

13

14 —

15

16

17

18

19

20

21

22

23

24

25

systems that are safety related ané beyond that; for

example, systems important to safety but not safety

related?

MR. SPEIS: Yes, let me address, that. The
program at present is focusinag on the systems which are
safety related, and the systems which are safety related
are defined in Appendix A to Part 100. And we're talking
about making sure that the primary boundaries are --

COMMISSIONER AHEARNE: Yes, I am familiar with
Harold's definition,

MR. SPEIS: Okay. So it is focused on that. But
the program itself, of course, tries to assess what if a
non-safety-related system fails and what type of effect it
would have on a safety-related system.” Did I address your
question?

COMMISSIONER AHEARNE: Wwell, in the middle there
I thought you were saying that th2 program itself
concentrates on safety-related systems --

MR. SPEIS: To make sure that --

COMMISSIONER AHEARNE: == and many of the
examples you've given are ones in which the significant to
safety system was the tree-ring event.

MR. SPEIS: The important thing is to make sure
that these other things that I have talked about don't

affect the functioning of the safety-related systems., That
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is the focus of the program.
COMMISSIONER AHEARNE: That is the final concern,
obviously. But whatever screening technigue that you

develop, will you be, by requiresment, looking at more than

safety-related systems?

MR. SPEIS: Can you --

MR. THADANI: Yes, let me address that,
Commissioner Ahearne. The program locks at sources and
targets where the faults could initiate and propagate
through. And the intent of the program is indeed to look at
the so-called systems which are not called safety related
but nevertheless they are indeed impocrtant to safety
because of consequential effects that might result,.

So the program doesn't =-- --

COMMISSIONER AHEARNE: The sources then would
include the systems that have safety significance but are
not necessarily safety related.

MR. THADANI: That is correct, yes.

COMMISSIONER GILINSKY: Could I ask you, is this
a new nane for somethirng we've been doing for a long time
or does this involve a gualitatively different look at the
subject, a deeper look or more sophisticated look?

MR. SPEIS: I would say that we are trying to
make a more sophisticated look. The guestion is ==

originally, I guess, the ACRS brought it up a long time ago

TAYLOE ASSOCIATES
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-=- was how good was our review process, the SRP where
systems and components are being loo<ed at separately by
people who are either civil engineers or electrical
engineers or mechanical engineers; is there any way that we
can in a more structured and methodical way come to the
problem are there any interdependencies or any interactions
that take place between these systems that are being looked
at by different disciplines to make sure that no common
cause cor other other interdependencies affect the
functioning of these systems?

So we are trying to come up with some more
structured method ir addition to what we already do in the
Standard Review Plan,

COMMISSIONER AHEARNE: And what does that greater
degree of structure consist of?

MR. DENTON: Well, we will get there.

MR. SPEIS: We will discuss the methodology. We
will discuss the methodolegy in great detail.

MR. DENTON: There2 are several techniques that
are under evaluation in that whole prccess tnat Themi will
descrioe,

MR. SPEIS: We will describe those,

CHAIRMAN PALLADINO: Sc ycu are looking at a
prograia that can identify some of the things similar to

those that you used as examples, because some of the
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examples have been addressed; for example, turbine
missiles

MR. SPEIS: Yes, but -~

MR. DTNTON: But once we find either from
experience or some other mechanism a pctential interaction,
like fires or equipment qualification or flooding of a
compartment, then they are usually dealt with in the
Standard Review Plan today. So what this program is is to
find those interdependencies that we don't yet know about
and see if they need to be deal: with in a similar fashion.

MR. SPEIS: 1 will show you a list later on of
the sections in the Standard Review Plan that addresses
what we have learned, what we think we know we can cope
with. But as Harcld said, you know, we are searching for
something beyond what we already know.

The next viewgraph, please, number 4.

(Slide)

Specifically, there are three types of systems
interactions of interest to us: There are: functionally
coupled, spatially coupled, and humanly coupled systems
interactions. This viewgraph tries to define what we mean
by those three things.

The functionally coupled systems interactions
resulting either from the sharing of components between

systems or through physical connecticons betwesen systems,
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including electrical, hydraulic, oneumatic, and mechanical.

The spatially coupled systems interactions
result from the proximity of systems to one another within
the plant. We're talking here about dependencies coupled by
shared environment, environmental conditions. A classic
example, for example, is the Browns Ferry fire, which
resulted in closure of main steam isolation valves and
hindred the supply of the makeup cooclingy water system for
decay heat remcval.

The induced-humanly coupled systems interactions
were plant malfunction or an error in written procedures
induces an operator action. Earlier I talked about the
Crystal River 3 event, where it was, one would say, a
functionally coupled interaction, but there humanly coupled
aspects to it., If you recall, the operator was trying,
attempting to balance the high-pressure injection system.
He was following procedures correctly, but h= was not
aware that --

COMMISSIONER AHEARNE: Instrumentc were --

MR. SPEIS: =-- the influence -- midwzy, that's
rignt, yes.

COMMISSIONER GILINSKY: where was this?

COMMISSIONER AHEARNE: Crystal River.

MR. SPEIS: Crystal River 3.

TAYLOE ASSOCIATES
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COMMISSIONER AHEARNE: Remember, the
instrumentation went out and instruments failed at
midpoint,

MR. SPEIS: So thers was the possibility that
because of that false indication, he could have taken
incorrect action, but at the same time, as 1 say, he was
following procedures.

Next viewgraph, please,

(Slide)

This is kind of a -- it's upside down.

(Laughter)

With this viewgraph, I nave --

COMMISSIONER AHEARNE: Human error there,.

MR. SPEIS: VYes,

(Laughter)

I have attempted to focus the area where the
systems interactions program is concentrating. We are
talking about how to get to the dependent faults in a more
structured way. And the dependent faults have been further
declassified into the functionally, humanly, and spatially
ones.,

If you use this diagram here, and by having the
dependent faultc and the independent faults, and if you add
human errors and if you aad the guantitative system

unavailability, then you are talcing about a PRA, assuming

TAYLOE ASSOCIATES
1625 1 Street, N.W. - Suite 1002
Washington, C.C. 20006
(202) 2933950



10
I
12
13
14
15
16
17
18
19
20
21
22
23
24

25

13

that the PRA is able to handle all tnese things in a
correct manner. But the --

COMMISSIONER GILINSKY: Are you talking about
something more than common-mode failiures or any other
complicated kind?

MR. SPEIS: Well, I think many people have called
systems interaction common-cause failures. I think I am
talking about the same thing. Am I?

MR. THADANI: Pretty much, It is essentially
dependency analyses with some additional aspects of the
humanly induced failures, which are sort of not
traditionally considered dependency analyses, but it's
pretty much =--

COMMISSIONER GILINSKY: what about errors
induced by common and incorrect maintenance, is that
something that would fall within this scope?

MR. SPEIS: well, I guess that will come into the
human, into the human element,

COMMISSIONER GILINSKY: B8ut would you include
that within your analysis?

MR. SPEIS: I guess at present the people who
come up forward with numbers -- let me go back. when you do
a PRA, you try the best way you can tdo assign or to
understand the behavior of human beings. Okay. And again,

to the best of our knowledye, based on experience and so
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forth, they try to provide a numoer that supposedly has
taken into account these type of things.

T don't think this program per se will be able
to cowe up with such detailed structure that you can put
all these things into a program; for example, wnat happened
at ©alem, you know, you're going to =-- I don't think we're
going to be able to come up with a myriad of trees where
we're going te say, you know, have the breakers been
lubricated or have they !:»en properly maintained.

But in ceneral, you know, things of that sort
will enter the =--

COMMISSIONER GILINSKY: well, let me, since you
bring up Salem, you've got two breakers that are physically
very close to each other, they're maintained in common,
there is some electrical connection. Is that something that
is a potential subject for further study or not?

MR. SPEIS: well, I would --

COMMISSIONER GILINSKY: Or are you looking at
more complicated systems?

MR. SPEIS: I tnink it goes beyond. If there is
proximity, then you would postulate certain hazards and
determine if those hazards could indeed aifect more than
one component; in this case, perhaps two breakers., But the
program would not, I don't believe, get into the

maintenance-related activities,
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CHAIRMAN PALLALINO: Aren't those humanly coupled
type? 1f somebody does the wronz maintenance, that's a
human intrusion into the system.

MR. THADANI: Yes, v=23, you're absolutely
correct, But the program scope is somewhat limited, in that
it would only iook at those humanly induced failures which
result from failures in control or other systems which
result in loss of some instrumentatior in the control room;
that is, the operator has less information available to him
now, and on the basis of the information available to him,
he follows through on certain procedures which may or may
not be the correct way to go,

MR. DENTON: It is not focused towards solving
those kinds of problems. 1It's more, at least I see it,
assuming that the equipment workxs properly is maybe another
way to say it. Except for interactions that people didn't
know about, maybe losing instrument air might cause several
eftects that had not been properly examined. So it's an
attempt to make sure that propagating functional
dependencies are fully carried out, and maybe spatial
issues are carried out,

we have seen a few cases wher2 ladders or space
heaters may fall and impinge on cable trays or other
safety-related equi ment. And then we're thinking about the

human-coupled one, but I don't xnow that we will be able to
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COMMISSIONER AHEARNE: =-- yocu might, whern you say

it has been a strong proponent of systems interacticas
studies since '74, you might go on to say and they also
have been a very strong critic of the NRC's programs, or
lack of programs, in this area over these years, too.

MR. SPEIs5: Yes. I would also like to say that
when the program was initiated back in 1978, Sandia was
nired to help put together an interim approach on how to
get to the problem, and we used wWatts Bar as a test case.
when the results came forth back in 1980, the ACRS wasn't
too happy with the results and the conclusions, And that --

COMMISSIONER AHEARNE: Nor was the staff either,
was it?

MR. SPEIS: Well, neither the staff, both the
ACRS ana the stafft, and maybe Ashok can provide more
insight, But I know that because of that then, a more
rigorous eflort was undertaken to locok into a number of
matters in addition to the one that Sandia had used at that
time,

MR. DENTON: And let me point out, the ACRS was
not able to advocate a specific methodology. 1It's like the
staff should improve its knowledge of the earthquake
predictions., You know, a very difficult task.

And we set out to find people who might lead us

in this way. We thought we had a solution back in the watts
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Bar time, and that didan't pan out, so we're continuing the
search for thes2 methods.

And I think w2 in the ACRS both have been
dissatisfied with progress, but you can't force the science
to jump out with a methodology just by pushing. But we have
continued to push on it, And I guéess we have a few
candidates now that we're exploring.

MR. SPEIS: We will talx about that.

The next viewgraph, 7 --

(€lide)

-- shows how we treat systems interactions
within the present system, NUREG-060U. wWe believe that the
potential occurrence of any significant systems interaction
i3 minimized because of the current licensing requirements
and procedures which are utilized in the resview process.

COMMISSIONER AHEARNE: Could you speak to, for
example, how does the SRP handle systems interaction under
environmental qualification?

MR. THADANI: Do you want to discuss that?

MR. DENTON: Well, I think the short answer would
be the EQ rules have tended to minimize systems
intaraction, just like the tire rule would minimize fire or
sabotage, by prescribing certain actions to be taken that
are intended to get at that cause of dependency.

COMMISSTIONER AHEARNE: Well, but I thought the

TAYLOE ASSOCIATES
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postulate,

The process one goes thrcugh is to collect a
team of peonle with certain disciplines and perform
walkthrougns in tnose areas where one would postulate such
breaks. That is indeed an ingradient of a systems
interaction.

COMMISSIONER AHEARNE: Yes,

CHAIRMAN PALLADINO: Looking at some of these
items on the list, they seem to be examples of common modes
of failure, earthqguake, fire, flooding, high-energy line
breaks. This is your current apnroach then, I gather, to
systems interaction?

MR. SPEIS: It is presently viewed --

MR. THADANI: To add to that, that is indeed the
case for spatial interactions, and then one would also be
concerned with functional interactions, control system
failures which could --

CHAIRMAN PALLADINO: well, when you get down ¢o
reactor protection systems and safety shutdown systems,
tnose might have functional interactions.

MR. THADANI: Yes.

COMMISSIONER AHEARNE: But there you also, though
1 thought a lot of the systems interaction piece of that is
under the A-47 unresolved safety issue.

MR. THADANI: That's from dynamic effects, yes.
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MR, SPEIS: we will say something more about this
later on, why we think A-47 is kird of a subset in some
ways of A-17,

I think it would be more fruitful to go through
the program itself.

COMMISSIONER AHEARNE: well, wait a minute, Lec's
talk about your last comment there, though. When you say
that current requirements, oresent results of the curreant
requirements appear adequate pending completeion of the
program, what results are you speaking about?

MR. SPEIS: Frank, can you respond to that?

MR. COFFMAN: Historically, I guess we could
begin with Phase I results, which was --

COMMISSIONER AHEARNE: Phase I of?

MR. SPEIS: Systems interactions.

MR. COFFMAN: Of the systems interaction program,
which was completed about April of 1280,

COMMISSIONER AHEARNE: Is that the Sandia study?

MR. COFFMAN: That's the Sandia study of watts
Bar using fault tree analysis.

COMMISSIONER AdEARNE: But I thought Themi just
said that the ACRS had expressed great dissatisfacticn with
that, and 1 thoucht that the staff also was dissatisfied
with that study. So are you saying tnat -- it socunds like

that they proposed an approach with which the staff was
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dissatisfied, and I am not sure whether that is 2 result --
which then chose the present approach as adequate.

“R. DENTON: I tnink you have to look at it the
other way. That was an attempt to get at it. It 4idn't show
that all tne people weren't satisfied with it; neither 4did
it show a lot of contributions to risk from the neglect of
these areas. I think that's all Frank is saying about it is
that, well, that was one effort to get at it and it didn't
show --

COMMISSIONER AHEARNE: well, just to make sure,
if I coula, so that I don't misunderstand. I thought the
conclusion out of that Phase I effort was that that
approach wasn't very useful. 1Is that incorrect?

MR. COFFMAN: There were two conclusions at the
end of Phase I: one made by Sandia and apparently supported
by the staff, or the evidence in the documents that we
have, supported by the staff, is that Watts Bar was "well
protected against interactions." So there was no adverse
safety at Watts Bar because of systems interacticn.

The other conclusion was the dissatisfaction
with the methodolegy. It used fault trees, and it became
evident that it was deiicient in three areas: one, it was
inscrutable, it was -- not inscrutable -- it would be
difficult to read a broadly scoped fault tree analysis of a

plant, So if you'd extend the scope, you'd have that
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proclem.

It at tne time pushed t-e limit of present
computer capabilities to in fact manipulate, using Boulean
algebra, manioulate the fault tree.

And thirdly, there was a more vague
dissatisfaction in that it d4id not icentify some events,
selected events of interest to the ACTSIS.

COMMISSIONER AHEAKNE: Sucn as?

MR, COFFMAN: 1 am not sure I can recall them.
rhe staff aid address them separately in a letter in
September, I think it was, September of '8l, But I cannot
rcall them.

MR. DENTON: I have no doubt it failed to predict
the next LER, you know, thct kind of --

COMMISSIONER AHEARNE: It predicted it, the lat
one,

(Laughter)

CHAIRMAN PALLADINO: Wwhich one aid it fail?

MR. DENTON: I wasn't trying to be humorous, I

don't know which one it failed now.
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MR. SPEIS: Whichever,

MR. THADANI: May T just respond to part of your
comment? The judgment 1s that the current reguirements are
adequace. That judgment derives partially from the early
worx that was done in the systems interaction, but largely
aerives from the upgrading that has been made in the
Stanaard Review Plans in the last several years, I would
think in the last 4 or 5 years.

Frank, in this slide, listed a number of
sections which require a fair amount of what I woulad call
systems interactions studies being aone., Beyond that,
there have been a number of culletins that have gone out as
a result of some of the events that we have experienced.
Ana the fact that this USI is exploratory in nature, sort
of these factors combiaed tb iéad us :; a judgment that
these requirements are adeguate,

It may be that after we get done applying these
comprehensive techniques we will find out that something
else or more needs to be done.

MR. DENTON: I think there is another answer too,
and that is, wmost of the LERs that we see in contributors
to risk, if ycu look at the precursor study even, are not
system interaction studies unless you define everything as
"system interaction," like maintenance of that other

breaker. There are a lot of humin failings to carry out
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tnings that you would think woula happen,

Usually, the nardware i35 adegquate. A large part
of this program has been hardwarzs, I remember the ACRS
asked me one time, what wculc haopen if every wire in a
cakle tray was conpnected to any other wire in the cable
tray? You can run through tnose kxinds of analyses, but you
end up with more circuits in that kxind of thing.

The PRAS that have been done that look for
single failure certainly loock at the first two or three
levels of support systems. So I kxind of doubt if the work
we're doing will show new functional system interactions.
They're already taken to a fairly detailed level.

Spatial interactions may show up in this study,
where what's put in what rooms_ that may fail that may
interact with something else, And I think as we will tell
you, the Indian Point study alresady has 20 volumes of
information just trying to catalecg what's in rooms that
might interact with each other., Sc it's a very voluminous
thing.

The human side is going to be very tough to get
at. Yocu know, the basis for one's confidence depends on the
PRAs that have been done, the fact wnhere we think the risks
are, what the LERs are snhowing thre risk. And I think the
best indicator is experience. Many of the ones on this list

we had to learn through experience. Thinas like flooding
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and fires have come in throuch experience.

And I guess, finally, it's not that anycne
doesn't want to do a system interaction, it's trying to
find a way to xnow the unknowable, 1It's like searching for
a cancer cure, and if we could find a way to really get in
there and that woulc identify these or the two or three
missing interacticns, we'd do something with those.

And it's been the frustrating search for a
methodology that we can improve the state of knowledge.

CHAIRMAN PALLADINO: Ther2's one difference,
though. Here you don't know the extent to which
interactions exist. t's different from searching for a
cure for a particular disease, because you're searching to
see if there exists such a dissase, in a sense, or the
extent to which such a disease exicts,

MR. DENTOM: And we do find them in LERs, but
usually they're at a level of detail that you would not
expect to turn up without, as Frank said, exhausting some
computer's memory in trying to catalog the possible
interactions.

MR. SPEIS: Also, what I would add the following,
that the present USIs, all of them ‘re trying in one way or
the other to address that issue of systems interactions.
ror example, pressurized thermal shock, you know, one of

the concerns there is that you could have an
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undercooling/overccoling transient. Wwell, why would you
nave an overcooling transient? Because something wo:ld
happen to your control system.

But that has been identitied, and we are

focusing on tnat specific issue.
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MR. DENTON: It would be useful to go maybe right
into Frank's description of the efforts that have been made
to develop the methodology and to havs the focus on --

CHAIRMAN PALLADIND: Are you also going to go
into the specifics of what you're doing now in and in the
future?

MR. SPEIS: Yes. And the schedule for the program
and where we think it will go.

CHAIRMAN PALLADINO: Could you also indicate
somewhere along the line why in 1981 in our annual report
we anticipated it was all going to be done by November of
that year, what happened on that?

MR. DENTON: That must have been the watts Bar
effort.

MR. SPEIS: Well, that's all right, somewhere
along the line. We will talk about that.

Maybe you can say a few things about this.

MR. COFFMAN: The next viewgraph you have there,
8, I will just let you read it. I will make a couple of
comments .

To focus a minute on the word "analyze,"
"develop independent methodas ot analyze plants,”™ it puts us
into a search process. The methods are in essence a search

process which I think Chairman Palladino just summarized.

TAYLOE ASSOCIATES
1625 1 Street, N.W. - Suite 1004
washington, D.C. 20006
(202) 293-3950



10

1l

12

13

la

15
16
17
i8
19
20
21
22
23
24

25

29

We have to have confidence in that process
before we go out and endeavor to aprly i%., And we're trying
to apply 1t in a way where the process is orthogonal or
independent, provides a different perspective to the
present review process, wnhich Dr, Sveis described in the
Standard Review Plan.

One of the areas that it 1is distinctly different
is tnat the Standard Review Plan does identify distinctions
between important-to-safety equipment and safety-related
equipment, The methods, the orthogonal methods, that we are
trying to apply do not make a distinction between
safety related and important to satety, and they would

freely transcend that boundary and would not be constrained
by that distinction. =

COMMISSIONER GILINSKY: what is the basis for
your analysis? 1Is it the FSAR or what, or are you looking
at specific plants?

MR. COFMAN: The basis as far as the source of
information about the plant?

COMMISSIONER GILINSKY: Yes,

MR. COFFMAN: The FSAR is in there, is among the
documents. There is an extensive list of documents, but not
the primary document. 1It's primarily, piping and

instrumentation drawings. And certainly, the FSAR is part

ot that, Plant arrangement drawings, electrical line
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diagrams,

COMMISSIONER GILINSKY: which you get from the
company or ==

MR. COFFMAN: Yes, sir.

COMMISSIONER GILINSKY: There was some
controversy about whether or not you were getting the right
intormation or adequate level of detail.

MR. COFFMAN: That was on a different --

COMMISSIONER GILINSKY: 1Is that -- am I clear
on this?

MR. DENTON: 7To get very far into it on the
trials that we've done, you need a lot more information
than is typically provided on an application.

COMMISSIONER AHEARNE: well, it's my
understanding from all the stuff that you've sent up that
we havea't yet actually gone through one in detail. Is that
correct?

MR. DENTON: There are a couple that are under
development.

COMMISSIONER AHEARNE: Right,

COMMISSIONER GILINSKY: I think these are all
plant-specific studies.

MR. DENTON: Special stuaies trying to develop a
methodology.

MR. SPEIS: And apply it.
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MR. DEN1ION: 1It's not as -- we don't have a
methodology vet.

COMMISSIONER GILINSKY: A methodology that would
apply to all plants?

MR, COFFMAN: Well, let me go tc the next
viewgraph, numder 9 --

(51lide)

-- ana say that the whole program includes the
review of some plant-specific studies, systems interaction
studies. And those three are listed there under the first
major heading.

So the program includes review of utility
programs. It also includes our development of independent
methods. And it's easy to bounce back and forth and get
confused on them.

But as far as rasview of the utility methods,
PG&E has performed their study on Diablo Canyon, and the
staff had reviewed that back between June .:nd November of
1980. That was their program, their criteria for what
constituted an interaaction, and the waole process of how
they were going to go through making their
search.

COMMISSIONER RUOBERTS: How did that work come
about?

MR. COFFMAN: The ACRS encouraged that under one
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The ACRS reviewed it and concurred in that
opinion. And the company has been carrying it out ever
since. It's about a $2 million study, separate from the PRA
study which they alresady have in hand of multi volumes.

So they are attemtping to see if they are
spatial, functional, or human interactions that are outside
the design envelope and that were covered in their PRA.

COMMISSIONER AHEARNE: And what method are they
using?

MR. COFFMAN: Their methoa is essentially one of
tables identifying, beginning with the safety functions,
and identifying the systems required toc support those
functions; then going another step in detail locking for
the support syctems behind the_primarywsystems and then
continuing on until they have essentially identified
what they feel is all the eguipment which is depended upon
to perform the basic safety functions.

Their next step then is to selectively fail
some of that equipment and look for the adverse effects it
would have on the safety functions to in fact determine
whether it would penetrate a regulatory requirzment or some
more rigerous criterion,

COMMISSIONER AHEARNE: And they are doing this
for every safety system?

MR. COFFMAN: They are doing it for every safety
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function, so, yes, they begin even more generally than

safety systems,

MR. DeENTOMN: 1 think one of the issues in this
kind ot thing is how far do you ge? 1In other words, when
they did the PRA on Indian Point, they had to pick some
level to stop and try to draw fault trees and event trees.
This is a little difterent approach, I guess, which would
test whether they drew the line in the right place.

They have agreed to inform us if they find any
interactions that are outside the design envelope.

COMMISSIONER AHEARNE: They are not then merely
taking the fault tree/event tree system descriptions that

they developed and just recalculating on this, is what

you're saying?

COMMISSIONER GILINSKY: Wny is this different?

MR. COFFMAN: This is -- it's hard tc explain.

COMMISSIONER GILINSKY: Maybe that's what you
said before, but I didn't understand it.

MR. COFFMAN: The difference is in the
methodology, the fact that this method was developed by
Power Authority of State of New York and their corntractor,
EBASCO. They developed this method. They felt like it was
the best approach to search the plant for int.ractions. It
is not a fault tree method.

COMMISSIONER GILINSKY: 8ut ultimately, shouldn't
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those interactions express themselves in a fault tree
hierarchy?

MR. SPEIS: Ultimately, yes, they should,
depending on how far you carry your fault tree --

COMMISSIONER GILINSKY: Or event tree, 1 would
say.

MR. SPEIS: =-- how many systems you include in
terms of developing fault trees for it, because even in a
PRA you are limited by how much you can do. So a number of
systems are indeed left out.

COMMISSIONER AHEARNE: I mean the fault trees
give you the model that you will ultimately end up with or
carrying around at any particular time. Here, as 1
understand it, you're combing the systems for interactions
to see whether the moael is right, whether you need to
adjust it in some way. Is that right or not?

MR. COFFMAN: No, that's =-- well, I guess -- the
purpose for the systems interaction program was not
initially to check the fidelity of the fault trees.
However, there is =-- the input can be made from the result
of the systems interaction program into the fault trees.
But the purpose was initially to search the plant to
identify any hidden dependencies. It's a more rigorous
single failure analysis.

CHAIRMAN PALLADINO: The fault tree will not
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quite do what you're looking for here, because if you take
a system and then say, suppose this component operates and
then doesn't and then what if it doesn't, then you go down
the various chains. Here you're looxing for what if
something like a fire were to impact or some other common
cause were to impact on this component, would it affect the
operation of the others.

I think you're putting a different overview on
the fault tree.

MR. COFFMAN: Well, I think that was a short
answer, that conceptually it can be done,

CHAIRMAN PALLADINO: If it's a three-dimensional.

MR. COFFMAN: You can identify -- in fact, in the
Sandia study they identified location, and if that location
is susceptible to a fire, then that could be part of the
fault tree analysis. Conceptually, i* can be done,

COMMISSIONER GILINSKY: well, are you saying that
some of these things just don't lena themselves to fault
tree descriptions?

MR. COFFMAN: No, I gquess I am saying that the
fault tree may not be the most effective method of
searching the plant, and it may -- the limiations on--

COMMISSIONER GILINSKY: Well, I wouldn't think it
searches the plant, It basically contains -- it is a model

of the interactions as you understand them. And until --
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MR, COFFMAN: Maybe I should --

MR. DENTON: But to some ext2nt, I think that
it's the same deck being shuffled in many of these
different approaches to it, But my sense is that in normal
PRA practice, they make decisions about where to stoup
carrying out what level of -- they're the primary safety
systems, the support systems, and then there are systems
that support the support systems.

Somewhere they decide wner2 yocu're going to stop
drawing these trees, because their view is the risk
contribution gets too small to try to keep book on it.

I think what Frank is trying to describe is a
system where it would be an elaborate accounting system
before any judgments are made abcut the risk significance
of that system, and we'll start with tnat.

COMMISSIONER AHEARNE: 8ut vou have to stop at
some point.

COMMISSIONER GILINSKY: That's okay. That's okay.
But suppose he finds something ana it turns out to be very
important, even if it's way down somewhere.

Mik. DENTON: Then you'd have to go to a PRA
source to find out how important it is,

COMMISSIONER GILINSKY: Then you would realize
that you really do have to factor this interaction in and

hook that up to something in your fault tree,
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MR. SPELIS: Exactly. You would have to. Once you
identify --

COMMISSIONER GILINSKY: Unl2ss you make a change,
yes.

MR. SPEIS: Somehow vcu havz to aevelop judgment
on how important it is, and if you wan: some quantitative
assessment, you wou!d certainly folc it into a PRA, if you
have a PRA available for that plant, to see what the
significance is.

MR. DENTON: I think tnese tables you are
constructing don't go at all to the orobability of a
failure,

MR. SPEIS: That's rignt,.

MR. DENTON: That's just on what systems does
this system depend? So they don't put any numerical
probabilities of failure, but just to see what is the
connection. Then if they find connections that eventualiy
you've got to go back through a PRA-type analysis to
evaluate that interdependency.

COMMISSIONER GILINSKY: Well --

MR. DENTON: But Frank is just identifying
dependencies, I guess.

MR. SPEIS: Yes. An example, when you go through
fault trees and event trees in a PRA, some PRAs at least,

you might postulate an initiating event is a small LOCA,
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and you can draw functional trees or event trees to what
systems are needed to mitigate conseguences of that

initiating event. And for each system you would draw a

fault tree.
Now, in many cases, the fault tree level
doesn't go far enocugh to depict that perhaps a common

failure somewhere down, semi-hidden, not only causes you to

‘fail one train of the mitigating svstem but also could

result in the small LOCA initiato:r.

COMMISSIONER GILINSKY: But you are saying there
that the typical fault tree doesn't go into as much detail
in the system as this particular approach does?

MR. SPEIS: This approach goes in much greater

detail --

COMMISSIONER AHEARNE: 3So if you cut off ==

MR. SPEIS: =-- for more systems.

COMMISSIONER AHEARNE: == if you cut off this
approach, it's the same level of detail as the typical
fault tree analysis?

MR. SPEIS: Oh, yes, absolutely. Oh, yes.

MR. DENTON: We're not necessarily wedded to
this one. That's one of the ones.

COMMISSIONER AHEARNE: Yes,

MR. DENTON: And there are two othe ways that we

are also testing. This is a way, tnocugh, that Indian Pecint
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is5 doing it to the satisfaction of the ACRS. Now, the
results of doing it tnis way, we don‘t know yet.

COMMISSIONER AHEARNE: Before you leave this one,
though, it sounds to me that on this development of tables
you don't necessarily get to the point the chairman asked
about; that is, a fire causing a common-cause failure to a
whei2 host of those systems.

MR. DENTON: Yes, that's right,

COMMISSIONER AHEARNE: Now, ‘'the tabs are =--

MR. DENTON: Yes, they kent tne fires another
way, I think, and the simple way I understand it is thay
are going into every room and photographing or recording
everything that's in each space, and through some
bookkeeping system then intend to evaluate, if there were a
fire, flood or moisture problem or whatever in that room,
what equipment is in what proximity to each other.

So I understand that there are about 20 volumes
now of catalogued data giving spatial interactions that are
under evaluation.

COMMISSIONER AHEARNE: 1 see,

MR. THADANI: That's right.

MK. DENTON: So that would answer, in other
words =--

COMMISSIONER AHEARNE: Yes,

MR. DENTON: =-- out of that they would hone to be
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able to answer that guestion if you get a fire in any space
what would it affect thruughout the plant?

MR. SPEIS: These volumes have not been submitted
to us, And as has been said --

(Laughter)

-- one of the ways to assess the importance of
these interacticns is either to go through a quantitative
approach or develop some other criteria, you know, using
some deterministic, common-sense way of saying it's
important or not important or whatever.

CHAIRMAN PALLADINO: I hope you don't carry all
those volumes. There's a space wher2 you could drop them
and have an interaction,

(Laughter)

COMMISSIONER AHEARNE: Are they attempting to
keep track of all of these takles manually, or are they
attempting to program them?

MR. DENTON: Jim, do you k:uow whether --

VOICE: I think it's all manual.

MR. DENTON: Is it manual?

VOICE: The Benson tables,

COMMISSIONER GILINSKY: It's not computerized?
It's not computerized? You've got to be kidding.

(Laughter)

COMMISSIONER GILINSKY: In 1983,
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CHAIRMAN PALLADINQ: Can I go back to the first
one where you were talking about 1380 PG&E did some work
and you have dates here, 1/84 to 4/54, what does that mean?

MR. COFFMAN: The results of the PG&E work have
not yet been submitted to the staiff. And we anticipate that
we will receive them so that we could review them during
that time frame.

COMMISSIONER AHEARNE: I thought, Frank, you
earlier said the staff reviewed it in 1980.

CHAIRMAN PALLADINO: That's what I thought, yes.

MR. COFFMAN: The staff reviewed the PG&E search
process and their criteria againstwhich they were

searching, and in fact audited, sampled some of the search

process.

CHAIRMAN PALLADINO: well, what is going to be

reviewed in '84?

MR. COFFMAN: The evaluation, It's easy to
discover spatially coupled systems interactions. There are
like, you know, so far I have been told there are over
1,500 that they nave discoverea at Diablo Canyon. The
question is how important are they to safety?

COMMISSIONER GILINSKY: Wwhen you say --

CHAIRMAN PALLADINO: JSpatially, they're all

interrelated.

COMMISSIONER GILINSKY: Yes, spatially related

TAYLOE ASSOCIATES
1625 1 Street, N.W. - Suite 1004
W ashington, D.C. 20006
(202) 293-3950



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

42

interactions.

Are you talking apout just things being close to
each other or interactions that affect safety?

MR. COFFMAN: NoOw, given a seismic event, which
was a constraint on the Diablc Canyon program, is there
encugh lateral displacement, tilting, failure of supports,
that you could have specific piece of egquipment adversely
affect safety-related equipment? And they went through with
a very fine-tooth comb ana --

MR. DENTON: That one, tney were able to focus
just on seismic interactions and, as I understand it, took
a team of mechanical engineers and maybe structural
engineers, six or eight, ten people, and walked through the
plant and stopped at every room and the looked to see
stairwells, whatever might be supportive, safety-related
equipment or non-safety-related, to see what might fall on
anything else or what might hit. Ana then eventually, if
they concluded that it involved satety-related potential,
they decided to fix the stairwell from falling rather than
trying to analyze it.

As I understand, that's been their choice
throughout is to when they fina interactions, to prevent
them from occurring through design rather than try to
analyze w~hat would happen if a ncn-safety-related stairwell

fell on safety-related piping.
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COMMISSIONER GILINSKY: From these utility
studies, though?

MR. COFrMAN: Yes, frum PG&E we expect --

COMMISSIONER LILINSKY: well, what are we doing?

COMMTSSICONER AHEARNE: @aait, Could he finish --

COMMISSIONER GILINSKY: All right.

COMMISSIONER AHEARNE: =~ finish on what they'‘re
deing?

COMMISSIONER GILINSKY: Sure,

COMMISSIONER AHEARNE: On the PASNY study you've
got here, running over a period of about 4 years.

MR. COFFMAN: Yes. Let me break that down a
little., The methods development was begun in July of
1980,and it was a methods developrent. by the utility
themselQes.

Then they received, as Mr. Denton mentioned,
they rcceived the ACRS endorsement of their method earlier
in '82, and from March of '82 through November they
actually conducted their search of Indian Point 3. And they
are now in the process of evaluating what they found to
determine its safety significance,

And we are told that somewhere around September
of this year we can expect their results., I can't speak
with authori"y as to when they will have it in, because it

is voluntary, it is something that they =--
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(Laughter)

MR. DENTON: I think we oucht to next go to
Commissicner Gilinsxy's question of what are we doing in
thls area, There are a number of other teclniques which the
statf has been talking to laboratories about and trying to
develop.

And let me ask Frank to maybe distinguish those
from what the utilities are doing.

COMMISSIONER GILINSKY: Well, let me ask you
this. What is our goal here? Is it to be performing such
analyses on individual plants ourselves? Is it to do a few
sample cases? Is it to teach people how to do it
themselves?

COMMISSIONER AHEARNE: Or to find out whether
it's worthwhile doing this at all.

MR. DENTON: I think it, as Commissioner Ahearne
has correctly characterized it, is to see if we could
develop a methodology that would have a payoff. And we
haven't come to that decision yet. If we could find --

COMMISSIONER GILINSKY: well, let's see, is the
way to decide whether there's a payoff for developing a
methodolcay or to look at one or two cases and see whether
you end up finding interactions that are missed by the more
conventional approaches?

MR. DENTON: well, what we hope to have coming in
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at the same cime would be the Indian Point systems
interaction study, which has been -- at least the scope of
the program has been concurred in by ACKRS and the staff,
this DIGRAPH matrix analysis nethod =--

CHAIRMAN PALLADINO: Are you going to explain
what it is?

(Laughter)

MR. DENTON: 1 was afraid you would ask.

There is still a third way of trying to identify
these. And we would then have three different
methodologica! approaches to the same plant and see if out
of that any item turned up significant contributors to risk

that had been missed in the normal satety review.
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COMMISSIONER GILINSKY: It sounds like a very
careful and reasonable way to apcroach things. @2ut I must
say I get a little worried when I hear the word
*methocdology" used too wany times.

CHAIRMAN PALLADINO: well, in a sense we have

some methodoloaies. For example, when you look at flooding

and --

MR. DENTON: when we {ind an interaction we
usually --

CHAIRMAN PALLADINO: -- when you would look at
earthquakes,

MR. DENTON: Yecz.

CHAIRMAN PALLADINO: [ don't know if you look at
everything. - o

MR. DENTON: We are searching for unaknown
interactions that are not presently reviewed.

COMMISSIONER GILINSKY: fut it sounds like -- and
I don't mean to make fun of this -- you are really
searching for new methodologies rather than new
interactions. That means 1 might develop, ch, three
methodologies and -~

COMMISSIONER AHEARNE: They're trying to figure
out how to do the search.

MR. COFFMAN: Yes.

MR. DENTON: A method to identify an interaction.
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PG&E was kxind of expert opinion, just having people walk
through and do it bv eyeball.

COMMISSIONER GILINSKY: well, but isn't the real
test whether they come up with interesting things?

COMMISSIONER AHEARNE: Yes, that's the --

MR. DENTON: Yes.

COMMISSIONER AHEARNE: == staff seems to be
struggling with trying to find a way to do tuat search and
then as the test to see whether it does come up with the
interesting things. That's at least as I read it.

MR. SPEIS: And how important those things are to
safety and to take the next step to revise the Standard
Review Plan to provide some more rigorous way of looking at
these intersystem dependencies. and making sure that those
systems do perform their functions.

COMMISSIONER GILINSKY: Wwell, you have been
concerned abcut this an awful lot more than I have. But I
think the way I would have approached it is to take a bunch
of smart pecple and have them think about some specific
plants beyond the conventional thinking<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>