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The contents of this stenographic transcript of the
proceedings of the United States Nuclear Regulatory
Commission’s Advisory Committee on Reactor Safeguards (ACRS),
as reported herein, is an uncorrected record of the discussions
recorded at the meeting held on the above date.

No member of the ACRS Staff and no participant at
this neeting accepts any responsibility for errors or

inaccuracies of statement or data contained in this transcript.
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obvious one. The staff has pointed out a couple of times
orally that gee, systems interaction is everything and in fact
A-47 is a systems interaction. Would you guys be more
comfortable coming up to the table?

A-47 is one of a subset of A-17, and there must be a
lot of other subsets of A-17, and maybe that's the way to go
about systems interaction. Don't try to solve the global
problem of systems interaction, but to take out this
interaction and work on it, t'dis one and work on it, divide
the problem up or subdivide the problem, but as we look at the
thing, it looks like some of the generic issues and some of
the USIs that are complex are a conglomeration, a number of
things have come up like this and been lumped together, and
yesterday we had a meeting on DHR, decay heat removal, and
somebody pointed out that that's practically the severe
accident problem.

MR. SPEIS: Eight percent.

CHAIRMAN SIESS: You see, and yet it is listed as
one USI, and a significant contributor to core damage

robability in the DHR area is Station Blackout, Station
Blackout is another USI, and if you solve DHR, resolve DHR
before you resolve Station Blackout, you go one way, and if
you do it the other way, you do it something else, and the way
the USIs have developed bottom up, we have ended up with this

thing up here, and now when you try to resolve them top down,
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it doesn't make a whole lot of sense.

Now the process of identifying these things is very
formal. It is the bottom up process, and we don't quite know
what to do with it, We have asked you to address here rather
specifically this question of scope. I was told that at one
time if you changed the scope there was a fairly formal
process.

Now what the Committee agreed on last month about
A-47 was that we thought what you have resolved was fine., It
juet wasn't the whole problem. Part of the problem you had
resclved, You had come up with a good solution, and we didn't
have any objection to going out for public comment on that,
but we didn't want to sign off on A-47 because the scope had
been reduced and we wouldn't find out where the rest of it had
ended up. That is the statement, some of this should be at
about 7 and some should be here and some should be there, but
is there a formal process for transferring the residual to
somewhere else? And this is the specific instance that
brought it up.

Just as a personal comment, it seems to me that if
we could set up our safety assurance questions as we heard
this merning like this, now we can carve out individual
questions out of that total and work on them at managable
levels, but do it in such away that we always know what we

have solved and what we haven't solved.
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Now we have got clumps over here and clumps over
there and we move them, moving them back and forth, so is
there a better way of handling these things so that they can
be managable resolutions in some logical fashion? I hate to
use the word integrated bit I guess it is integrated. We talk
about integrating the implementation. You know, instead of a
cerial implementation of these thinygs where you £ix this and
then next year you fix that, a serial integrated
implementation, why couldn't there be a more integrated
resolution?

The process is a long one. Maybe some of the
integration occurs at the resolution, at the implementation
level even though it wasn't done in the resolution process,
but you know, if it is five years between the two stages, it
is not going to go, so with that start, explicit qQuestions we
have are listed here, but first, additional comments?

MR. EBERSOLE: I would like to just jump ahead a
little bit. I would like to make a 4:50 plane. I have some
particular interest in A-47. I would like to just make a few
introductory remarks about how I look at that problem.

I am going back into some dark history, and I am
going to take up just the implications of control systems
which is truly a subset of the system interactions.

I am going to talk about contrel systems now as they

affect critical safety operations, and I hope I haven't retold
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these yarns too often to too many before.

Scme 44 years ago, I had to do with the old B-29
airplanes, and I saw and witnessed a fascinating evolution of
the events whereupon an airplane crashed not as a cause of a
failure of air dynamics or power or anything like that, but it
was failure of a control system, and it was a system
interactive process. I guess I cut my teeth on this business
at that time. It amounted to the fact that the engine
vibrated the ship so much they had to put the voltage
regulators on the tail which are insulated with rubber lard
mounts. They made the mistake in one, if not many of the old
plants, to assemble all six voltage regulators on a colunn,
aluminum table, which was then isolated from the ship frawe
with rubber lard mounts. The ground reference was secured by
pigtail, fasteaed by three Phillip head screws at each end.

All it took for the terminal events to happen was
one screw to come out and the loss of reference voltage to
occur whereupon the voltage in the plant rose to 70 or 80
instead of 28 and a half and burned out everything that was
going which turned out to be the propulsive power, the flaps,
the gear, the whole works, so the plant collapsed.

That was a control system interaction. It was in
physical aspect to it. That sort of keyed me into this single
point failure as well to the control system aspects of

failure.
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That was 44 years ago. Abcut 35 years ago, I
happened to be involved in some electrical work and I think it
was me, 1 can't remember, I was told to fix some switch. I am
not sure it was me, to control the water level in a domestic
water tank. So I d4id, with what I thought was a consistent
view of the importance of that water level, which was if the
water level fell, the toilets wouldn't flush, you couldn't
drink from the upper floors. Unbeknownst to me, a gentleman
named Bolio had permitted the use of a domestic water system
to open and close about 20-foot piston-driven needle valves
that contreolled main condenser water flows. This was a water
flow from ten units.

One day some years later domestic water tank float
switch, true to the $40.00 cost, betrayed the domestic water
level and the cas~cade shut down all ten units, threatened the
entire grid.

In later years, at the Browns Ferry nuclear plant we
noticed the aspect of extending the coincident circuitry,
redundant, coincident circuitry, to protect against spurious
plant trips terminated the position valve and we needed the
power. There were many switches out in the turbine generator
complex, drains, et cetera, vibration instruments, all of
which had no, not even a trace of conversation of coincident
circuitry, and the failure, spurious failure of a single one

cf them would lead the plant into a nasty loss of its

HERITAGE REPORTING CORPORATION -- (202)628-4888



o

10

11

12

primarily heat sink which was the condenser, as well as loss
of steam flow to its main fesdwater pumps. This was a
challenge to the safety system rather than direct system. It
is, indirectly affects challenge frequency.

In the particular case of the Westinghouse plant,
you will note that it always requires that you jump up and run
the aux feedwater pumps, and you may--in fact, if you lose
condenser vacuum, you have lost your normal heat sink, so you
can find out in the turbine plant many single point sources of
challenges to safety systems.

I am going to go out in the turbine =».ant, just pick
up a couple which I think should be obvious to spread this
matter of A-47 broader than it has been spread, I will take,
just to go out to the perimeter. I will take the matter of
the main generator excitation and speed control, Those are
control systems. Every time the turbine dumps its main load,
and in the newer plants, attempts to seize and hold house
load, there are two things that have sorme substantial
potential I think, and I don't think they have been
investigated. One of them is it may not hold voltage
regulation. I don't know of any process now that will limit
excessive voltage from what is analogous to the wire problem,
and remember you are now coupled to critical station loads
which ultimately hope to see the diesel if the generator would

fall cut as it properly should.
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The other one is the ancient business of where we
had to consider the rupture of the turbine, last stage blades
particularly, throws big pieces around the plant and crashing
into critical apparatus. That was put to bed sometime ago by
cooperation with I think mostly Westinghcuse, who convinced
the NRC that by appropriate testing., quality control on the
turbines, they could pretty well form a structure having
massive chunks of metal thrown into critical apparatus at 180
percent of rotor speed. I have never been satisfied with that
decision, and I don't think the Japanese permit it today.

If row, though, you look back at that problem, and
realize that in the carrying of house loads we not only have
this veoltage I mentioned earlier, if we run away while still
connected to the station grid, we have essentially unlcaded
the turbine, and so it is running away with part throttle or
more than that, and 5 to 10 percent lcad it will carry with it
all of the AC connected parallel equipment that goes along
with it and tear such equipment up before it can ever slow
down and be picked up by the diesels.

I only mention these things to say to me the A-47
scope means that you should go out not just at the back end by
looking at reactive parameters directly, like level. You
should go ocut and look at the service systems, and if you can
find it practical to go around and list ever contrel system

there 1s, and erace it if it doesn't have some potential for
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affecting a parameter that can ultimately lead by cascade to
the parameters of interest here and the primarily system, but
you have to go out and look at the whole field, not just pick
as you do a large LOCA which I think is characteristic of the

way we do business, pick the few that lock wonderful and

interesting and promising--I think you have got to go back and

just methodically pick them all up, I don't see that's too
broad scope to entertain.

That's all.

CHAIRMAN SIESS: Thank you, Jesse. Before going on
to the next one, let me say somethinyg to the staff.

In the NUREG, Section 22, there was a very clear
statement of limitations of the study, and I was going to acgk
you to tell us where those things that were eliminated by
those eliminations are being attacked, and then what c¢ontrols
you have within the staff for seeing that things that were
removed from beyond scope by limitation are appropriately
addressed somewhere else,.

In addition to those limitations, which narrow the
ycope, I think Jesse has given you a class of interactions
that may not have been consciously eliminated by those
limitations, and they want to address those that is even
within the scope yocu define for yourself. There are some you
may want to--control system interactions concera. I don't

know whether Carl has any more.
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when the licensee gets something done in the plant, but it
seems to me if the staff would lay out ius resolutions. and
then parmit some significant period of time for compliance
with those implementation, those resolutions &+ that licensees
could gather up two or more groups of generic issue
resolutions, and provide integrated sclutions to those, it
seems to me that concern--well, and I think another feature °s
the staff would have to have a policy, informal policy for
permitting time for such implementation of programming.

CHAIRMAN SIESS: Would ISAP 2 do that?

MR. WARD: It seems to me--I haven't really read
this.

CHAIRMAN SIESS: I have

MR. WARD: I hope it does.

CHAIRMAN SIESS: Allows for integrated soluticns. I
am not sure to what extent ic¢ allows for time, but the whole
process takes time.

MR. MICHELSON: What is ISAP 2?

CHAIRMAN SIESS: You haven't seen it yet?

MR. WARD: We just got it.

CHAIRMAN SIESS: Generic letter, somewhat different
from anything we have seen.

MR. MICHELSON: Different than IEA? IPE, different
than that?

CHAIRMAN SIESS: No. It has nothing t> do with IPE.

HERITAGE REPORTING CORPORATION ~-- (202)528-4888
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1 At least it has something to do with it.
. 2 MR. WARD: I think I--just one other brief point. I
] think furthermore in the staff's policy, and maybe this is it,
4 I would like %o see the staff, you know, explicitly say under
5 this policy they will credit, credit risk arguments,
6 probabalistic arguments.
7 CHAIRMAN SIESS: That again is part of ISAP. PRA
8 rlays a significant role. Incidentally, when you talked about
9 the clearlv-defined scopes, and there might be gaps, I think
10 it is important that there be some kind of a structure so we
11 know where the gaps are. I don't mind having gaps if I know
12 they are there and somebody can at least assess the possible
. 13 significance and see some day they get worked on if they are
14 important.
3. Charlie?
16 MR. WYLIE: Nothing.
17 DR. REMICEK: No comment.
18 DR. MOELLER: Chet, I guess when you went passed me,.
19 St
20 CHAIRMAN SIESS: We will come back to you.
el Dk. MOELLER: I subsequently looked at my notes, and
22 I really couldn't understand, I'm not sure I fully understood
23 the Subcommittee's quote, complaint, unquote on, or
. 24 Committee's complaint, unquote. I looked at the scope of the
23 examples given in NUREG 1217 and I thought some appeared to be
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about. We haven't been looking at the whole picture, either,
you know. We have been taking them one by one wheén you bring
them in.

MR. SPEIS: On the other hand, if you make
everything one issue, you know, like systems interaction
includes everything, it is difficult to--I am just kind of
rumbling through. I will try to give you more coherent
presentation. One of the difficulties we had with the systems
interaction, provide to you the detailed chronology, was that
it was an unbounded scope and it was in the eyes of the
beholder, you know.

One time before we changed the scope, it was '83, I
brought in my ocffice about ten people and I gav¢ them a scope
and I told them come back two hours later and tell me what
mix, and I got ten different answers, and I think we discussed
that with you. I recall the issue of systems interaction
being an emotional one and one of the staff persons, you know,
raised different professional opinion. We went to the
Commission. We came to you people, and I am not so sure you
Wwrote a letter, presented, but we went around in circles on
that for about a year or so. So it is, we have to keep
constantly struggling to find the perfect role, you know.

CHAIRMAN SIESS: You know, systems inter:etion is
easy to say, but hard to define. Take a narrow portion of it

like control systems, and even that was a problem obviously.
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MR. SPEIS: That was a problem. That's right.

CHAIRMAN SIESS: But the part of it you attacked,
you came up with a good solution to it. It looked like one
thit wouldn't be too much affected by the things that might be
done.

MR. SPEIS: That's one issue tha*t we have some maybe
slight disagreement with you because I don't think we changed
the scope ¢of that one, but we can have your views and we cai
go and give you some details.

CHAIRMAN SIEfS: All we can do is what we read.

MR. SPEIS: Yes. Low on that one, many times on
some of these issues we go through the proc:3s and all of a
sudden, you know, we lay on the table the elementes of the
resclution, and a lot of, many people don't like that, you
know. The resolution dcesn't inveolve this particular concern
or this particular prejudices or like or whatever it is, you
know, and we have criteria. We have cost/benefit. We have
all kinds of things that we have to consider in geoing through
the process, and many times we will, these things drop out.
Another time other things are added to the menu, and sometimes
the impression is given to many people that gee, you know,
those guys didn't come up with the requirement in this
particular area and the scope was changed, and well, again,
that would be argued, but=-=-

CHAIRMAN SIESS: Excuse me.

HERITAGE REPORTING CORPORATICN -- (202)628-4888
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MR. SPEIS: Yes, sir.

CHAIRMAN SIESS: Let me quote, perform systematic
review of control system failures, it became quickly evident
that scope of the review had to be confined. Confined means
different than changed.

MR. BAEK: We don't know what ycu are reading from.

CHAIRMAN SIESS: NUREG 1217, evaluation of safety
implications.

MR. BAER: Fine.

CHAIRMAN SIESS: That's the first we knew this scope
had been confined and I think we have, may have migpled you,
maybe even mislead ourselves. That is a very poor choice of
words because I think that we did do a fairly global study.
We did a lot of scenaric development. We did, and we did
itemize when we began this study all the control systems that
we felt had any potential for affecting the, what we consider
to be the events of concern.

MR. EBERSOLE: It goes to main generator voltage
frequency and I can't tell you whether those systems were on
this list or not.

CHAIRMAN SIESS: If you did those things--I am
getting into procedures, but if that's what you want to argue,
I would expect to find in this document all of the things you
did and that you eliminated and why you eliminated them, and

if you went to the main generator voltage, I expect to find a
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statement in here that you went and looked at that, and
decided that it wasn't a problem, such and such a reason. And
I don't find that, the disposition of all the items within the
scope, except you know, in here.

MR. ANDERSON: You are correct. They are not in
that NUREG. That NUREG is a summary. I am going to answer
that. Okay. I can tell you exactly where it is. It is in
about 15 different NUREGs CRs that were developed by the
contractors. It is such a mass of information and we didn't
want to send you a 15 or 20 volume epistle that told you
everything little thing that we looked at.

CHAIRMAN SIESS: No, but in a short paragraph say
that this was resolved in such and such a thing. Are thcse
listed as references in here?

MR. ANDERSON: Yes.

MR. SPEIS: That still doesn't mean we addressed
every question that Jesse mentioned.

CHAIRMAN SIESS: That's two separate things.

MR. ANDERSON: Maybe I am getting more insight into
your problem. See, I guess we assumed that by osmosis you
would understand everything that is in all the contractor
reports, and I admit this is cryptic and a lot of the
information isn't presented there and it is a summary.

There were four different plants done and they were

done by two different contractors and there is a great many
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reports, a stack this high of NUREG reports, presents all the
detailed information.

CHAIRMAN SIESS: You didn't write *his for us I
guess, but what we need to know is why we should say to the
Commission that we agree with the staff that USI-47 is
resolved.

MR. ANDERSON: I understand.

MR. BAER: May I comment on a somewhat different
approach that I have discussed with Jesse a little bit on the
phone and do hope to pursue?

We took an approach, as Newt indicated, where we
locked at primarily system parameters of importance and then
went back and looked at those control systems that we could
see would have any effect on them.

Now Jesse, and Carl in particular, would very much
want us to have approached the problem a different way, look
at individual control systems and see what they could affect,

I think the only way--we feel we have b.anded if not
all, almost all, of the concerns raised, but I think the only
way we can ever come to that conclusion consistently is for
the Coumittee, members cf the Committee, Subcommittee, to sit
down, define three, four, a half a dozen of the scenarios in
enough detail that we understand them, and we would then try
and show how what we did bounded them.

Now we would have to go back in many cases to our
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contractors, you know, and especially can't do it off the top
of cur heads, especially when some of this is done four or
five years ago.

CHAIRMAN SIESS: Have you read the transcript of the
last Subcommittee meeting at which Mr. Michelson I think
listed a half a dozen scenarios that you hadn't covered?

MR. BAER: Jesse and I have talked about a couple on
the phone and then we have tried to get back to Jesse on
understanding the details because we go to our electrical
people on these exciter ones and they start kicking off eight
or ten systems or components that would protect against it,
and if we are dealing with seven or eight failures, you know,
I know it is not going tc pass any sort of cost/benefit
analysis, but there is something. It ie obvious Jesse is a
very intelligent man. There is something in that, in there
that we are not understanding. That's ==~

CHAIRMAN SIESS: Put down somewhere that is why you
eliminated that.

MR. EBERSOLE: You haven't told me what protection
to overvoltage, excess freguency.

MR. BAER: We have been told the generators have
beside the turbine speed.

MR. EBERSOLE: But it ended up we have no problem
with these two matters.

CHAIRMAN SIESS: It reads external events such as

HERITAGE RFPCRTING CORPORATION -~ (202)628-4888
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earthquake event, flooding, fire and sabotage, have not been
considered in this study.

Now how am I supposed to interpret that? Have not
been considered in this study. And this study now is the
resolution of A-47, not the resolution of steam generator
overfill or vessel overcooling.

MR. ANDERSON: I understand.

CHAIRMAN SIESS: Ve may be talking language, but
that is really the only way we communicate.

MR. ANDERSON: I think it is the, more of a
communication problem, and I don't think that it should say
that they weren't considering it. What we are intending to
say is we don't consider that, we didn't consider it any
further, after we looked at it, and determined that it was
bPeing handled someplace else or that we had decided that it
wasn't, wasn't in any paycff in it.

Now I don't believe that sabotage, for instance, was
ever defined in the scope of A-47. We had never agreed that
we were going to work that.

With regard to external events, we have I think a
rational rea.on for not, not considering that in A-47. We may
not have articulated it very well, but there is, certainly
wasn't any intent to just--

MR. MICHELSON: Are you going to tell us what that

reason is for external events in general? What is the reason
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why you don't?

MR. ANDERSON: Well, there is a-~-

MR. MICHELSON: It wasn't articulated. You are
quite right.

MR. EBERSOLE: Let me ask are we talking about A-47
or are we talking about--

CHAIRMAN SIESS: Right now we are talking A-47.

MR. EBERSOLE: A-47 I tried to avoid -~

MR. MICHELSON: We are trying to go through the
logic now.

MR. EBERSOLE: Has the flavor of A-47--1 was trying
te just stick to on any gococd day some damn control system went
crazy and pressure rose up.

MR. MICHELSON: We are trying to ratchet through the
problem to understand.

CHAIRMAN SIESS: We are tying to do two things. We
have a concern in the Committee about what to do with the
resolution. Tell the Commission about resolution of A-47, and
we are trying to address the procedural thing, you know, and I
hate to use the term paper trail, but you know where this was
handled and that was handled, but if you operate then on the
QA system like a licensee, you have been, you would have been
dead.

MR. ANDERSON: We would have had a lot of paper:

might not have done anything.
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CHAIRMAN SIESS: Is it in your memory or is it
somewhere on paper? If somebody raises this issue again three
years from now, how do we decide that you properly eliminated
earthquakes?

MR. MICHELSON: Let's use fire specifically since
you indicated a reason in here why you didn't include fire.

MR. ANDERSON: There are several categories of that j
information. A lot of it may never come to light again. It
is buried in contractor's reports. Unless somebody wants to
dig through them, it is not really gcing to come light. Now
with regard to some of them, we made the judgment that they
were, either didn't beay further looking at or they were being
handled in other programs, or--

MR. MICHELSON: That's the problem. You said, for
instance, fire was handled under Appendix R; fire in
non-safety areas whereas was not handled under Appendix R, so
I don't know what a fire in a non-safety area will do in terms
of contrecl systems interacting with safety systems because you
haven't looked at it and you did not look at it under Appendix
R. You did not specifically look at that.

MR. EBERSOLE: Let me help out.

MR. SPEIS: I wan* to answer one at a time. On the
other hand, you know, you just, the way you are describing the
problem, going about ten years all together, but in A-47,

areas that are not familiar, we loocked at many scenarios in
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the mechanistic sense to see, you know, what type of bounds or
numbers we could get as far as their implication on the safety
systems, and again it was our judgment, you know, coming
off-~the individual scenarios were faulted inte that, those
bounds calculaticns.

MR. MICHELSON: Keep in mind your scenario approach
essentially works with one failure at a time. Fire is a
common mode failure cause, and it results in a number of
things happening to safety systems o~ non-safety systems. You
looked at it oh, reasonably closely for Appendix KR in the
safety system area. You didn't look at it at all in the
non-safety system area, including such things as the air
compressors and things and so forth. In the non-safety area,
you just didn't look at it.

MR. ANDERSON: With regard to common mode failure
problem, we did assume multiple failures and selected multiple
failures and we loocked at them from two standpoints--which
vnes were the most likely from common cause effect and which
ones in A-47

MR. MICHELSON: You said you looked at some. You
didn't tell me how many.

MR. ANDERSON: I'm sorry. Then that was cryptic.
Well, that's true, we did, but we looked at them in a very
systematic way and the objective was to, was to bound the

common cause failures both from the standpoint of what would
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be the most serious in terms of plant safety and what was the
most likely with regard to equipment locations and types.

MR. MICHELSON: I think, although you will have to
correct me because I am probably wrong, I think you locked at
such thing as loss of power supply 2.4 how many things that
got. You didn't look at it in terms of a fire in a given area
and how many things that might have gotten which might have
been, included both power and air and a number of ather
devices, not alone relating to feedwater, but perhaps relating
to building ventilation or air-conditioning, or a number of
other factors.

This is, I would like to see those st..iies .f you
have done them, so I think what we are saying is have you
really included the external events? And I think the answer
is no, you explicitly excluded them. And you gave some
reasons which I think were less than acceptable such as
Appendix R is good enough. Appendix R isn't good enough for
the non-safety areas. It wasn't even included.

MR. ANDERSON: Appendix R works part of the problen.
I will accept that. I don't think that we d4id put probably
enocugh information with regard toc what our contractors did in
those areas.

MR. MICHELSCN: At least your justification i.' not
very solid for excluding external events.

CHAIRMAN SIESS: As I said, your objective, once you
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saw this thing, presumably is to convince us that you solved
this so we can tell the Commission we think it is solved.
That is what they have asked us to do. Now when you-=-

MR. SPEIS: That is part of it. Also along the way
here you are using the approach and --

CHAIRMAN SIESS: That's not required. That you get
as an extra.

MR. SPEIS: I see.

MR. BAER: Free!

CHAIRMAN SIESS: You have been working on it for ten
years and you have gone through a lot, and reached some
con¢lusions, and we have our Subcommittee meeting and it seems
to me that you are not going to take the Subcommittee through
every one of those contracts, but as the members question you
what did you do about this and what did you do about that, to
select a couple of instances of that to affirm to the
contractor I take it and convince them that you did look at
it, you know, and convince us, the Subcommittee, that you have
done the wheole thing, and then it is a big help--we don't see
something where it says we do recommend this to take care of
steam generator overfill, this to take care of reactor vessel
overcooling, and that's the resolution of A-47.

MR. ANDERSON: There was so much material to present
that we had a couple of choices. I suspect we could have

taken a couple of examples, walked through and shown the logic

HERITAGE REPORTING CORPORATION ~-- (202)628-4888



10

11

12

13

14

15

16

17

18

19

20

32

and how we got there and the procedures we went through, but
we chose to take the other approach, which may have been a
mistake, which was to try to walk you through the process we
used to show completeness, and<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>