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MR. RAY: The meeting will please come to

order.

Can everybody hear me?

Can you hear me now?

Okay. Well, ve are all going to have to be
cognizant of the fact that at least for the morning
session that we don't have any PA system, and I think in
our break it would be well to see if we could get it.

MRe. SAVIO: I could go up ani get the portable
unit if that would help.

MR. RAY: I think we should have it.

This is a meeting of the Advisory Committee on
Reactor Safeguaris, Subcommittee on AC/DC Power Systenm
reliability.

Incidentally, is Pat Baranowsky here?

MR. KODLACZKOWSKIs: He's on his way. He is
coming in on the shuttle.

MR. RAY: We may have to work around him a
little bit.

I am Jerry Ray, Subcommit:ee Chairman. The
other ACRS member present tocday is {r. Ebersole on my
left. It is possible that Drs. K2:r and Okrent will
join us later.

We also have in attendaice ACRS consultants

ALDERSON REPORTING COMPANY, INC
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Messrs. Epler, Davis and Lipinski.

The purpose of the meeting today is to discuss
the status of tha NRC Staff's work on DC power systems,
and station blackout and matters relating to diesel
Jeneratcor reliability.

The m2eting is being conducted in accordance
with the provisions of the Federal Advisory Committee
Act and the Government in the Sunshine Act.

Dr. Savio is the Designated Federal Emoloyee
for the meeting.

The rul2s for participation in today's meeting
have been announc2d as part of the notice of this
meeting published in the Federal Register on August 18,
1982. A transcrist of the meeting is being kept and
will be made available as stated in the Federal Register
notice.

It is raquested that each speaker first
identify himself or herself and speak with sufficient
clarity ani volum2 so that he or she can b2 r2adily
heard.

We have not received any written statements or
reguests for time to make oral statemants from members
of the public.

I would ask if anyone in the audience would

like to make such a request.

ALDERSON REFURTING COMPANY, INC
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(No response.)

MR. RAY: I would like today toc depart from
past practices in this respect. It seems to me that
this is a subject matter, AC/DC Power Systams
Reliability, that justifies participation by industry
r2presantitives who may b2 here today. So if you have
any constructive comments or variations in perspective
from those which are being and will be presented to us
today, I would like you to raise guestions or make a
contribution verbally.

You are quite welcome to do it, and I firmly
believe that we nzed the perspective of industry in
these considerations for possible changes that are
probably 35ing to emanate from this kind of discussion.

We have a very comprehensive program. Copies
of it, I suppose -- they have been circulated?

MR. SAVIO: Yes.

MR. RAY: We are going to discuss both AC and
DC, and update our perspective as well as possibly
influence the staff, and we will have comments on what
they are proposing to do.

Are there any comments at this point which any
nenbers of the panel would like to make?

(No response.)

MR. RAY: Okay, Pat, have you caught your

ALDERSON REPORTING COMPANY, INC,
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brzath?

I wouli 1ike now to introduce Mr. Pat
Baranowski whe w:11 initiate discussion of the status of
research response wor< on statisn blazkout. That is
Task Action Plan A-Uu4. 3

(Slide.)

MR. RAYs You are no>t going to be bothered
with a mik2 at th2 present time. I don't know whether
you like it or not, but this means that you will have to
speak out.

MR. BARANOWSKI: No mik=z. Fine.

I'm Pat Baranowski. I wvork for the Division
2f Risk Anilysis, for those who don't know me, and I'm
the NRC task manager for the unresolved safety issue of
station blackout. I'm going to be giving an overview
today of the approach taken on this project.

Some of the slides that T have included in my
brief 4iscission here have be2n present2i before, and
the introductory ones I will discuss very quickly. I'm
interestedi in particular in latting you know what our
philosophy is and how one might resolve this issue as wve
come down towards the end of our work on it.

YR, RAY: Pat, by way of suggestion, as you do
this, we would very much appreciate your pointing out

any chang2s in philosophy that hava taken place since

ALDERSON REPORTING COMPANY, INC
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you last made your presentation.

(Slide.)

ME. BARANOWSKI: Station blackout is the
complete 19ss of AC power to the 2ssential and
nonessential switch g2ar buses in a nuclear power
plant. The unresdlved safety issue adsdresses a concern
related to ars th2 likelihood and potantial accident
risks of a station blackout high enough that additional
praventive ani/or mitigative measures should bte taken in
terms of licensing nuclear power plants.

Now, although we have defined station blackout
as the complete 1loss of AC power, I shoulil point out
that really what we are talking about is loss of
sufficiant AC powzr such that the normal shutdown and
co0oling capability of the plant is impaired beyond what
the usual safety analysis shows. So there may be a
situation wher2 som2 AC power is available, but because
it goes beyond the normal single failure criterion, we
call it a station blackout, namely, because the
capability has be2n impaired.

MR. EBERSOLE: May I ask, maybe at this point
I would point out a place where there should be some
clarification. There are two possible interpretations
>f that. You ar2 right that it is the normal cooling

met hods that are the problem, However, tha testing

ALDERSON REPORTING COMPANY, INC,
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methods and a lot of the words in some of this
literatur2 #e hav2 her2 suggests that w2 associate this
loss with the loss of cooolant accident. I wish we
403ld identify whathar or not w2 have adequats
reliabiity for the LOCA. I suspect that we have.

MR. PRRANOWSKIs¢ The LOCA situation, in
particular, the large LOCA, puts heavy demands rapidly
on the electrical system. In this issue we feel that a
LOCAR combined with a loss of offsite power and the loss
of on-site power is an event of low enough likelihood
that it is not on2 o5f concern to us.

On the other hand, the reguirements in terms
2f the numder cf systems that must function, that is to
say, cooling systems, and their AC power needs are the
types of things that are used in determining the minimum
amount of AC pow=2r ne2321 at a1 plant. In other words,
let's take a small loss of coolant accident which is
inzlud231 in the analyses. It ra2quires many of the sanme
systems that a large loss of coolant accident requires,
but it doesn't reguire them as rapidly.

I think ther2 will be some2 discussion about
this as th2 presentation goes on.

MR. RAYs Pat, I'm a little bit confused. You
say the combination of a LOCA and the loss of offsite

power and lack of responses from the diesels is of no

ALDERSON REPORTING COMPANY, INC,
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concern to us?

What does that mean from a regulatory
viawpoint, and th2 raquirement on the industry?

¥R. BARANOWSKI: What that means to me is that
th2 d2v2lop9nent of r=23uir=ments for AC power reliability
should not be dependent on that type of accident
seguence because the likelihood is so low that it is
really insignificant in compariscn to other accident
seguences which would pose a greater risk and should
essentially b2 consid=sre2d in the 12sijn ra2juirements for
tha AC powar systam.

MR. RAY: So the evolution of your A-u44
effort, in your opinion, should not impose any
requirements on the industry to meet this condition.

How about the present regulatory
requirerents?

MR. BARANOWSKIs Currently the regulations
require that analyses be conducted to show that the
plant can -op2 with 3 loss of offsite power concurrent
with a large loss of coolant accident and then take a
single failure in any system, including the AC power
systeme.

This goes a little beyond that in that we are
taking more than a single failure in the AC power system

ani therefore combining that with the loss of offsite

ALDERSON REPORTING COMPANY, INC,
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power and the loss of coolant accident represents a
rather small likelihood event.

I would say that that particular issue should
be addressed in our final regulatory position. I
haven't put that position togather. 1T hav2 a1 schedule
that will tell you a little more about that. I think
that woculd be a gsod time to discuss that particular
regulation, and we would like to address that.

MR. RAY: You will address it in the evolution
of your requirements?

MR. BARANOWSKI: Yes. Remember again, the
regulatory regquirement doesn't call for the
consideration of a station blackout with the loss of
=23lant accidant. It only calls for 31 loss of offsite
power, the loss of coolant accident, plus a single
failure. 1In oSur case, with the blackout, we are usually
looking at two or three failures.

MR. EBERSOLE: Just to set the stage for the
rest of th2 discussion, I've got two other questions.

This being the case, if we are loocking at the
non-LOCA cases as our primary problem, it s2ems sort of
a distortion that all of our tests are the crash start
type, which is th2 LOCA mode of need, which is both
damaging and probably unnecessary.

Second, I would like somewhere in the course

ALDERSON REPORTING COMPANY, INC,
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>f the 1iscussion for you to tell us why is it that we
seem to have a practice of connecting a nuclear plant to
th2 most unr2liable source of power available at the
plant, namely, its own output, when we could do a number
of other designs to dissociate it from its own ocutput,
therefore to> make it less dependent on its own output.
It seems an absolute distortion to persist in connecting
a critical AC g=2n2ration ragquiremant to th2 vary machine
that is going to need it when it fails, okay?

MR. BARANOWSKI: Let me respond at least to
tha first one. The requirement for the rapid start of
the diesels is something that was developed through
deterministic applications of licensing criteria, and it
is historically imbeded in the licensing requirements.
One of the advantiges that we have in working with
probabilistic risk assessment is that in addition to
making engineerini judgments based on gualitative
considerations, we can also use guantitative guidance in
determining what is important and what is worth doing.
That is on2 rz2ason why w2 selected th2 r2liability and
risk analysis technigues to be used in this progranm,
because on2 has t2 know where ve drav the line, when is
enough enough, and where have we missed things that even
fairly good qualitative judgment sometimes doesn't allow

you to 4det2rmin2 thz2 n221s fore.
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On the second item of the reliability of the
output to diesel generators, I suspect that has
somnething to do with the economics of running the power
plant. I don't know that the effect of using a
1ifferent source >f normal power during plant operation
for the on-site systems would represent a jreat changa
in risk., I think that is the kind of thing that wve
would have to l1look at in developing our recommendations
to resolve this issue. If it turns out that that is an
inportant item in the way that the initiator for the
station blackout consideration can be reduced
substantially, then it has to pe addressed.

Today we did not bring our offsite power
reliability expert with us, mainly because we haven't
juite finaliz241 that report. The raports that you've
received or should have received address primarily the
an-site powar r2liability in the accident seguence
analyses. 0Of course, we have factored in what we
believe to be the off-site power reliability in those
calculations, but of course, they can be adjusted if the
final results from that work indicate they should be.

MR. RAY: 1Is there any representative of
industry in the audience who would like to comment on
this point, this guestion that Mr. Ebersole has raised

of the powar supply systam vizwpoint?

ALDERSON REPORTING COMPANY, INC,
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Would you identify yourself, please?

MR. PAULITZ: I'm Fred Paulitz from Stone and
Webster.

The comments that your off-site power is
associat2 with your off-site generator, it is and it is
not. As a requirement, GDC 17 reguires two other
sources of off-site power, independent of each other as
auch as possible, sharing comming rights-of-way, but not
having one line fall on top of another.

In th2 normal mode of opsration of a plant, it
is true that you take the power from the main generator
to utilize it., The r2ason is economics in that if you
didn't do this, if you passed that, some of these loads
are getting bigger, up to about 8 megawatts up through
the main tcansformner, you are paying the pa2nalty through
the main transformer and then bringing it back into the
plant again from the system, so that under normal
conditions they are taking it directly from the
generator and stepping it down.

However, when you 42 have a unit trip, be it
the reactor, turbinz or whatever, you 4o transfer it to
the so-called independent offsite scurces. You do this
long before you have to eventually rely on the diesels.
It is only diesel generation when you have an

unsuccassful transfer or thers is nothing there to
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13

transfer to, and that is the loss of offsite powver
scenario, aot the tripping of the unit itself,

YR. EBERSOLE: May I comment on that?

Some designs, the Westinghouse being the one I
can recall, howevar, deny that transfer for a period of
like 30 seconds, 2n the grounds that the unreliability
of the transfer itself is an unaccaptable aspact of that
design.

I was pleased to hear that TVA, beginning with
8ellefonte, will depart from this practice. So I guess
it gets down to how much of an economic penalty this is
in the context of whether the additional safety of
having an undisturbed source >f power is worth it.

MR. PAULITZs I see a change in some of the
designs that -- not the normal power used in the plant
but th2 emna2rgancy buszs, I've seen designs where they
ar2 associated only with off-site power, that they are
not reguir=sd to take the transfer nor the transient nor
the probleas assoc-iat2i wvwith the normal loads,
especially wvhen they are banging on and off.

(Slide.)

MR. BARANOWSKI: Okay. Our approach in this
praogram has b=2en to pacform an 3analysis or an evaluation
of AC power reliability which would feed into our

estimation of station trlackout accident seguence

ALDERSON REPORTING COMPANY, INC,
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probabilities and consejuences, andi w2 would use thes>

results to compare station blackout risks with other
accident risks or with the safety goal if that is deemed
to be the appropiate item at the time, that we get to
the point where w2 have to make suggestiocns on how to
resolve this issu=z.

(Slide.)

MR. BARANOWSKI: And we have essentially three
aspects of this work that were undertaken over the last
year and a half. The AC power reliability, and in
particular, the on-site reliability, will be discussed
today by members 2f the staff from Oak Ridge National
Laboratory ani ADF associates who work=2d4 on that, and
the accident segqua2nce analyses will be discussed by
Sandia. The plant response to station blackout, the
hyiraulic timing >f events wvas performed for us in this
project through the Severe Accident Sequence Analysis
Program in th2 Office of Research. That work has been
factcred into the station blackout accident sequence
anilyses and information obtained from that work will be
reported by Sandia.

(Slide.)

MRE. BARANOWSKI: Very gquickly, these progranms
involve the reliability of the on-site and off-site

power systams, th2 zaus2, freguency and duration

ALDERSON REPORTING COMPANY, INC,
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relationships. We are locking at costs associated with
reliability improvements, and wve are considering what
type of AC reliability monitoring should b2 reguired by
the NRC. Here we would be addressing things like Feg.
Gaide 1.108 and its aleguacy. The accidants s=2quences,
vhat we want to 120k at is which accident seguences are
dominant from the point of view of probability and risk;
how reliable are decay heat removal and reactor coolant
inventory control systems during station blackout, what
are the doainant factors that influence station blackout
accident risks, and of course, the plant response to
station blackoute.

MR. EBERSOLE: Are you going to distinguish
batween th2 various types of plants when you discuss
this?

A case in point would be the boliler is
notoriously depenient on AC power. The boiler type
design is notoriously dependent on heavy AC power to get
h2at out of tha supprassion pool. Th2 PWRs can blow it
to atmosphere through the secondary system, and
tharefore they are less dependent. However, GE is now
proposing to vent the containments ask a last ditch
means of co2oling the suppression pool, which puts it in
a better position.

Are ycu going to take these matters up?

ALDERSON REPORTING COMPANY, INC,
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MR. BARANOWSKIs The effect of suppression
pool heatup durinjy a loss of power condition will be
adiressed, I don't know if the venting will or will not
be addressad, but I suspect the people we have brought
here know juite a bit about that particular item and can
1l hoc talk about it.

(Slide.)

MR. BARANOWSKIs This is the strategy that has
been put together, that is to say, to first determine
the current likelihood and level of risk at nuclear
power plants to d2termine if it is in fact a major
problem, chen make a comparison of those risks, as I
have =aid bafor2, with safety goals or othar plant
accident risks that we normally accept, and see if they
exceed those risks or are less than those risks.

We will be identifying the dominant factors
that affect risk. That's the primary purpose of the
technical programs, to dstermine what aspescts of desian
and operation are going to ber important in reducing the
likelihood and risk of a station blackout accident. We
are looking at both AC power reliability and potential
improvements ther2, as well as the capability and
r2liability of systems that are needel to cope with an
extended loss of AC powver.

Given that we understand the important factors

ALDERSON REPORTING COMPANY, INC,
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that drive risk, we would then propose new or revised

licensing requirements which would be consistent with
that lavel of risk and safety goals if appropriate, and
hopefully cost effectiveness.

Now, it turns out that the work that we have
done indicates that you can't just classify plants by
their NSSS or by a couple of simple characteristics of
iesign or operatisn, but thers ar2 a spectrum of factors
in design and operation that are important and can
change the risk potential from plant to plant
considerably.

1herefore, it will be necessary for us to
ievelop a plant specific implamentation plan, one that
recognizes the weaknesses and strengths, or at least
gives credit for those types of things as proposed
regulations are iaplement2d so that w2 don't have either
overkill or underregulation as some backfits may be
required.

(Slide.)

MR. BARANOWSKI: Licensing requirements, when
>n2 looks at cost effactiveness, will involve several
technical areas, and in particular the areas that appear
to> be less costly and jiva a jreatar raturn pe~ dollar
involve things like possibly LCOs, tech specs,

surveillance regjuirements, revising procedures for

ALDERSON REPORTING COMPANY, INC,
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testing, naintenance, and emergency operatiosns, and then
lastly, one has to look at hardware capability or
configuratione.

Obviously someone cannot meet a risk goal
through somne 2f the easier to implement types of
improvements which may be procedural in nature. So one
has to consider hardware modifications. I recognize
that the NRC has 31 large program ongoing now in severe
accident research to take a look at how one should
consider 123raded core accidents and if there should be
some revisions to regulations. It is a rather large
program. It is rather comprehensive. And because of
that, I wouldn't propose that this particular program
develop requirements that are extremely expensive unless
the risks were shown to b2 rathar obviously large, that
is to say there will be a substantial amount of work
done in the next couple of years of a much more thorough
nature than 2ven this project, looking at all accident
risks, and there are competing risk considerations.
Thare are ways to design systems to cover many different
types of accident seguences, and before one spends an
inordinate amount of money on a particular item, it
should be determined that it is effective and necessary
to preclude as great amounts of accident seguences as

possibla.

ALDERSON REPORTING COMPANY, INC,
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¥R. EBFERSOLE: Are you saying in an indirect

#ay that it is not very smart to attempt t> be perfect

on a small aspect of the safety problem when you can gc¢
to something like dedicated shutdown heat removal and
cure a lot of ills at a 1ot lass 2xpens2?

MR. BARANOWSKI: Right. de are looking at 10
or 20 percant of the problem in terms of risk here, and
there is no sense in putting a large amount of effort
into reducing that because I will still have 80 percent
left.

MR. EBERSOLEs How arel you going to do that
when the industry operates on a fragmented basis like it
1oes, and ve regulate it on a fragmented basis, and wve
never integrate it or get any designs that go towvards
this direction since you cannot by policy introduce a
concept on int2jrated safety? Where are we going to jet
it?

MR. BARANOWSKI: I hope we ae going to get
something out of that severe accident research program I
alluded to a few moments ago. That is supposed to be an
integrated approach, and it is supposed to be looking at
all accident sequence considerations such that any
tevisions to licensing r2juir2ments or propossed backfits
ars cost-effective on a complete risk basis.

MR. EBERSOLEs The regulatory process

ALDERSON REPCRTING COMPANY, INC
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rejulates what is put in front of us, and it steadfastly

refuses to look at integrated improvements. It is not
in your scope, and as a matter of fact, it is
prohibited, and I see no particular outstanding advance
tovards th2se int23ral improvaments.

Are you telling me that there are some
oncoming tht I can look forward to?

MR. BARANOWSKIs I think they are oncominge.
Whather th2y are outstaniing, tims will tell. It is
sonevhat >f a new approach, as you have indicated. In
the past it has been an isolated look at various items,
but even in this program we are tryinjy to be working
this out in an integral matter. That is to say, ve are
not only looking at the AC reliability but what are the
consequences 9f not having AC power available?

MR. RAYs Pat, apparently I wasn't listening
hard enough.

This integrated approcach you mentioned, who
ios administering it? What portion of the agency? What
can we do to get a perspective on it at one of our
s22tings and so on, and what part do ycu play in 1it?

NR. BARANOWSKI: The Class 9 Subcommittee of
th2 ACRS would have cognizance of this particular worke.
The program at the NRC is an outcropping from the

degraded core cooling rulemaking activities that were

ALDERSON REPORTING COMPANY, INC,
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suggested after Three Mile Islandg;
engineered safety features'

together into whau was called a Sever=s Acciiant Research

Program.

that and the minimum

rulemaking wvere combined
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There is a document called -- like I said, I

don't know the name of it, but it is NUREG-0900 in
draft. And that 1ocument, at least in the first two
chapters, describes the philosophy of an integrated
approach to takiny a look at safety problems at nuclear
power plants. My part in that is as head o>f the Reactor
Reliapility Section in Division of Research I have
programs ongeing under me to address accident
likelihood, which will be used to determine where we
should 120k on an int23rated basis to making
improvements and whether or not the likelihood of
accident seguences are higher or lower than the proposed
goals a t ar2 the factors that drive them with
respect to accident sequences.

MR. RAY: What was tha2 NUREG you referred to
in raft?

MR. BARANOWSKY: 09500. I don't know the title
on it.

¥R. PAULITZ: 1Is it available?

MR. BRRANOWSKY: 1It's in draft. I don‘'t know
if it's publicly available. I know the ACRS can get
it. There has been open ACRS meetings on the topic in
which som2 of the approaches and philosophies that are
being used in that program are being discussed.

I should also poin. out that that program is
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sorewhat 2volutionary at this time. It started out a
year or two ago and people were not quite sure vhere we
were 32in3. I think the ideas ar2 startiny to become
more consolidated now as to what should be done with
that wvork, and wve are getting some interest, not only
frem the ACRS but the Commissioners, as to where we're
heading on that program, because it could be important
in terms of the future d42sign of, say, the whole
licensing process.

Well, let me, if I can, get back to this one,
What I see coming out of this are a set of generic
regquirements which can be applied on a plant-specific
basis. There would be, I suspect, some minimum design
rejuirements. Here what I'm talking abovt is, if one
looks at the various parts of the problem -- the offsite
power reliability, the onsite power reliability, and the
ability to cope with losses of AC power, I would think
that one wdouldn't want to hav2 1ll of his eggs in one
basket in terms of relying on any one of those three
aspects to demonstrate low risk.

Therefore, some minimum requirement for any
one of those items would be developed. On the other
hand, one must consider that some plants might have a
significantly better onsite AC reliability system than

others, ani they at the same time, they have a
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significantly higher likelihood of losing offsite
power. Ani that kind of tradeoff must be taken into
consideration.

There are so>me plants, wvhich I will call
special cases, in which wve haven't done enough
sensitivity analyses to completely include in our
technical programs, and they would have to be looked at
on a case by cas2 basis. This would be some of the
older plants.

Lastly, I think the requirements should be
deterministic in nature. I d5 not personally feel that
we have the standards in place now where we an give a
raliability goal and just say, go out and show me that
you meet that geal. The truth is, you can use various
sets of data and modeling techniques and get a fairly
different answver in terms of your reliability
estimates.

If that vas not the case, I suspect that ve
would have gone dSut and made some calculations and in
about two months said, here's the answver, and then
valked away. No, what we need is substantial peer
reviev, because it is still a developing technology as
far as nuclear safety is concerned.

Therefore, I would propose that the

regquirements be deterministic, but with some foundation
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in re2liability, of cours2.

Lastly, I think we have to recognize that
there are dther issues and there are system interfaces
associated with the station blackout gjuestion. We have
generic issues associated with external hazards. In
pacrticularc, people ar2 well aware of the s2ismic issue
and wvind problenms that can occur at nuclear powver
plants.

Fire protection is related to AC power
reliability, and in particular wvhen one talks about
protectiny cable-spreading rooms and so forth. And
there are support and auxiliary systems which we look at
that require AC powver or are required to operate in the
absence of AC power in order for the plant to see its
way through a loss of offsite power accident.

The AC powver system essentially spreads to all
systems within the plant and we have to put bounds on
vhat we are doing here or else we would be sneaking
through 2 littl2 jeneric issue hole into the whcle plant
and determining reliability for everything in site. I
haven't totally worked out how ve're going to handle
that interface, t> be totally honest with you. That
will have to be something we discuss later. But I just
santed to po2int out that that is a prodlen.

MR. EBERSOLE: Pat, I think it's refreshing
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that you identify your probles with th2 pra2face that
this is only part of the larger problem. It's rare to
s22 that in any given projram because most programs in
general think that's the whole program.

I recall, for instance, virtually all of the
safety research work was done on the large LOCA for
about 15 ysars. As a matter of fact, reactor ;afety
came to b2 connected with anything but the large LOCRA,
and nobody said this was a small part of a large
progran,

MR. BARANOWSKY: I really hope w2're going to
change that a little bit here.

(Slide.)

Let's show you vhat the schedule is for
vorking on this issue., We would like to analyze the
contractor's technical reports by October. They are
basically input to the NEC, wvho has the responsibility
for drafting a position, a proposed rasolution to the
issue, which right now ve are shooting for doing in
November 1982,

We must go before the Committee to Review
Generic Reguirements in a two-staqe.ptocess. That will
happen in February 1983 initially. Public comment
period will be over in June 1983, since all unresolved

safaty issu2s to the best of my knowledge must go out
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for comment and their proposed resolutione.

The resclution of public comments will be
incorporated into> a final position to be presented
before the CRGR in September of 1983, Then the final
NRC position should be published in October of 1983,

MR. RAYs What are the presant day prospects
of meeting the schedule? Do they look good?

MR. BARANOWSKY: Right now I would say it
iepends on how much difficulty we have with the drafting
of the position. Because we are not looking at a simple
fix or two, but ve are talking about a regulatory
criteria that seeams t> be balanced and fair, it will not
be that easy to draft something up.

We will probably have to do some sensitivity
studies to determine what can be left out of the
position safely. We have not done that work yet, but it
can be done fairly quickly. I think that by mid to late
November we can have the draft position ready.

MR. RAY: You used the words "balanced and
fair"™ in the regulatery position. Are you in a position
to tell us what the ra2sponse of your management is to
that concept? Is it all your idea at the working level,
or from a policy viewpoint do you think it has
acceptanca?

MR. BARANOWSKY: I think it has acceptance

ALDERSON REPORTING COMPANY, INC
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from my management. I cannot speak for management in
other divisicns. If there is someone from Reactor
Re-ulation who would like to address that, I think that
is fine.

MR. RAYs 1Is such a person here?

(No response.)

MR. BARANOWSKY: At any rate, it's not the
first time I've made those kind of statements. The
approach to> resolving this issue has been really laid
out in the past ba2fore. I think the only difference is
ve recognize that there is a greater need for the
ability to recojniz2 subtle differanca2s between plants.

Now, obviously when the costs are trivial then
there is going to be some homogenization of
rejuirenmeats. But I would not suggest going and putting
a diesel on every plant because one plant happens to
have a poor designe

MR. PAULITZ: I am glad to hear that everybody
is not going to get homogenizad.

(Laughter.)

MR. PAULITZ: I°'m glad to hear the fact that
people are recognizing that integration is a problem in
the total plant in all systems. I think the biggest
problea you are go2ing to have is, in your generic

interfaces is the sectiosn on interaction. You are going
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to find interactions between AC and DC going in both
directions and all directions, and between all systenms
and supgorting systems,

And if you look over the, what is it, 169
LER's which somebody put out here recently as precursors
to core melt, you will find a larg2s majority of those,
if you analyze them deeply, and I mean down to the
bottom cause, you will find that they are forms of
interaction and they‘®ve been there for years. And a lot
of this interaction has been between safety and
non-safety, and it's not been recognized as such, even
lately.

MR. BARANOWSKY: Yes. When it comes to
interactions, unfortunately that is going to be the type
5f thing that tak2s a substantial amount of industry
vork, because the NRC cannot possibly in its own offices
determine the interactions that exist at a particular
plant without substantial design information, for
instance. And that is an area vhich we would probably
handle by saying: w2 have identifiad th2 following
types of interactions as being potentially important;
determine if you have these, and if you do make a
correction such that they do not occur under the
conditions that #2've described.

I do not think that there is any one fix-all
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thit we can put in on interactions. They are really
plant-specific, especlally talking about AC~DC power,
configura:ion of distribution systems. They vary
considerably from plant to plant.

Well, I've taken up too much time. 2Are there
any qua2stiosas”

MR. DAVIS:s Yes, I have one. In your
iiscussion, Pat, I didn't notice any indication that you
are also using information developed from other NRC
programs. And I am particularly thinking about some
1ata summary reports that EGES has prepared on diesel
generator failures. I haven't read all the literature
on the subject. I susp2ct no one has. But EGEG has put
out two reports now on diesel failures, and they
apparently are waorking from the same LER that you are,
but they're arriving at different conclusionse.

For example, I think when vou talked to us
last time you saii there wvas no evidence that the
testing interval has any significant impact on
reliability. But in the EGEG report, NUREG/CR-1362,
they show about a factor of three to four change in
reliability as the test interval is changed from say
five wa22ks iown to on2 wa2k.

There is alsc a recent report out on common

moie failure from EGEG, and there they sort of hedge the
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final result by saying they couldn't determine the
nusber of demands that were on the diesels because such
information was unavailable. And yet, I see some pretty
good demand information in reports you're putting out.

I'm voniering why these discrepancias exist
and if you're really using all the information that's
relevant,

MR. BARANOWSKY: In fact, I would say wve are
really one of the few groups who is using all the
information. Unfortunately, most people are publishing
incomplete analyses, such as the EGEG work, which is
really an LER sumsary 2and analysis of LER rates. We are
looking at diesel generator fallure rates. We've takun
the EGEG work which they've done on common cause
failure. ®de have used the same LER's.

We also asked the utilities to supply us
information on th2 number of iemands to take 2 look at
certain LER's that appear gquestionable in terms of
vhether or not there was a failure and whether we vere
interpreting thea correctly. And all of this has been
analyzed and what you see in the results that wve present
I think r2presents a nor2 comprehansiva assessment than
any of the reyorts that you have cited.

We are using some of the technigques EGEG

developed »n coammd>n cause failure. We are using those.
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But we are using our own guality edit of the data, you

aight say, which I think is a little bit more
comprehensive than what the EGEG people were able to do,
r2-ogniziny the time and resources they had available.
And I believe that will be discussed to some extent by
the people either from Oak Ridge Lab or JDF Associates,

vho have 1one this work in th2ir pr2s2ntation.

EDS.

In looking at your schedule, in the past we
have gone through these generic issues and
identification of concerns, perceived, probably real,
wvhatever way it is, then come up with some point X where
the staff says, here are some of the problams and here
is some of the guidance for the industry to work with.
Than we g2t about a mdnth or so to comment.

So in all the time, the year or so it took for
you to finalize the industry participation or awvareness
and identification of the concerns, they had not been
taken into account and it's caused us a lot of grief,
both th2 staff, the ACRS and industry at larjge. Some of
the issues that come to my mind is the EQ issue and the
SPDS, the safety parameter display system, and so
forthe.

Could you expound? 1In what form or shape do
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yo2u expect to r2late your concerns and work with the
injustry in developing the solutions to the approaches?
Or really, you can identify if there is a concern,
because oftentimes it's hard to segrejate between real
and perceived concerns.

What 4o you have as plans and what does the
ACRS Subconmittee intend to d> in this area?

MR. BARANOWSKYs You first.

MR. RAYs I would like to make sure you
anierstani our role in life. We don't dictate
requirements. We review the actions of the staff and
comment t> the Commission by way of letters or
memoranda, and that therefore goes to the management of
the staff.

Fcom >ur viswpoint, w2 ar2 an Advisory
Committee. We are not the regulatory agency, nor do we
have the legal authority to regulate. PRut we can bde
very critical and we have been critical, and any action
that critigues, if you will, advises the Commission as
to the ad23uacy or inadeguacy of new ievelopments, must
be a full Committ2e act.

That is our position. But don't misunderstand
ne. We'll shoot holes in anything where we think it
isn't a fair position.

MR KASTURI: I understand your role, but I
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believe, though, that your role is perhaps -- will not
be complet2 unless you have received the input, not only
from tne regulators, and also from the licensees who
have the ra2sponsibility for designing and putting in
these systems, ani if they really identify themselves
with the concerns.

My own 1ifficulty has always been, there are a
set cf perceptions, there are a set of real issues, and
I think we ought to separate those things. And ve
haven't done very well in the past, and in order to do
that are you planning to seeX industry input? In what
form?

¥R. RAYs You understand that the law requires
that the staff sea2k industry viewpoints. There's a
commentary period.

One of the things I thought you were going to
make is that 30 days wvas not adequate.

MR. KASTURI: I kind of made that point by
simply saying you're talking about dropping a bunch of
regjuirements and then giving the public a comment period
of one monthe

MR. BARANOWSKY: Could I address that a little
bit?

¥R. RAY: Just a moment. There's a piece here

hanging in midair. That is participation by industry.
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Friend, I'n from industry, 39 years in industry. So I

am blessed, if you will, or handicapped, depending on
which side of the fence you're sittiny on, with an
unierstanding of your position as an industry
representative. I'm completely sympathetic with it.

And since I've joined the ACRS, I've been very
pleased t> see that this does represent the viewpoint of
the majority of the members of the ACRS. They want
industry participation. And having come from your
activity, I think I can take th2 liberty of critigquing a
position of the industry.

I don't thiak the industry is as critical of
the requirements that ate.laid iown on it as they should
be. My indication or my comprehension of the response
is, let's not mak2 vaves, if that's what they want let's
give it to them in order to get on. And as long as that
is the attitude -- I may be wrong on this, but this is
ny perspective at the moment. As long as that's the
attitude, you're just going to multiply your problenms.

When you have by pr2cedesnt challanged
something and mad2 it a really significant challenge and
contributed a better position, better solution, when
you've created a few precedents like that, you will get
a better regulatory attitude toward you. By "you" I

mean the industrye.
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I think I can take the liberty of criticizing
th2 industry responses bacause I was there. This is a
perspectiva you might consider.

ER. KASTURI: I think I might also point out
that the industry has evolved from a high regulatory era
to an era of sort of more wvorking in concert to identify
problems. I as an individual can cits sevaral areas and
issues where we have precisely in these last few years
taken strong stanis against ragulatory positions and
offered constructive comments and are working with the
other side of the fence to resolve these issues where
they really exist.

¥R. RAY: I think that cooperative attitude is
what the public n2eds on the part of industry and
regulation. And I do see an improvement, as a credit to
Pat and others, ian responsiveness among the staff
components in this respect. I won't say it's as
pervasive as I would like to see it, but I see
cesponse.

I think it is important to the interest of
safety and economy that the talents that are in the
industry from a design and technical viewpoint be
applied to the solution of problems on a deterministic
basis, 1if you will, instead of, well, we'll just give

them what they are requiring of us and we'll apply our
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engineering talents to the design to meet that. The
technical capability in the industry is a public
resource, whether you like it or not, and it is in the
best intera2sts of the public that it be used.

fou can have the ball.

MR. BARANOWSKY: I don't have too much to add
to that., I do agree with what you said. For one thing,
it*s not clear wh> the industry spokesman is. Is it a
single utilitrs, is it EPRI, is it NSAC, is it NREP?
Will somebody tell me?

d2 have had people from ANS come forward,
particularly the ANS Standards Committee, and say, we
wvould like to be cognizant of what is going on here on
this station blackout business. Tha2y are cognizant,
they know what's happening, we are keeping them
informed.

In terms of our schedule, we are publishing
=nv o reports and we're going to try to make thenm
available in roughly October, which will say, here is
what we think the problem is, we are talking about a
final issue a year later. We are talking about a public
comment period in the June -- in the summer of 1983,
The minimua of that comment period would be 60 days.

However, the issue should have been well laid

out beforehand and available to anybody who wants them
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through published NUREG's.

MRe KASTURI: I think I'd like to> make one
other point., I'm a little bit surprised that you said
you don't know who the industry ise.

MR. BARANOWSKY: I know who the industry is.

I vant to know whd> the spokesman is.

MR. KASTURI: I think we've taken the lead in
terms of licensiny matters. I don't see why that's =--

MR. BARANOWSKY: My name is Patrick Baranowsky
and they can contact me any time on this.

MR. RAY: In the same spirit, I would like to
make it clear that any members of the industry who wish
to subamit written comments on the proceedings of this
Subcommitt=22 today or at any other mea2ting are
absolutely free to do that, and ve will use these
cosmentaria2s :ni1 any questions that might be pertinent
thereto in forming agendas for subsequent meetings. So
you have a forum in which your viewpoints can be
presented both for consideration by tha ACRS as well as
the staff.

And Pat, while we're at it at this point, it
seems to m2 an appropriate point at which to make a
comment. I have been impressed from the beginning of
yoar work >n A-44 with th2 objectivity that you

particularly and your team has shown in approaching the
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problem, I think it is exemplary.

MPR. BARANOWSKY: I 4on‘c have any further
comments on the introductory section here. So if there
are no gquestions, we can get started with the
presentatisn by Sandia. Allen Kolaczkowski from €andia
National Laboratories will make the presentation on
accident sequence analysis work that was performed in

this program.
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MR. KOLACZKOWSKI: Good moraing. My name is
Allen XKolaczkowski. I wvork for Sandia National
Laboratorias. As Pat pointed out, this morning I'm
Joing to be talking about our portion of the progranm
plan for resolving the unresolved safety issue under
which the Task Actiosn Plan A-44 is operating.

Basically, what I want to do this morning is
take you chronologically through th2 program as we
developed it from its early stages in which we gathr, ed
praliminary information regariing station blackoc'.t, and
grew from that position into essentially the results and
eventual conclusios>ns of our portion on station
blackout.

(Slide.)

MR. KOLACZOWSKIs As it states, the objective
of our portion of the work was to essentially provide
the accidaat seju2nce anilyses and risk perspectives to
rasolve th2 unresolved safety issue A-UU4, We were to
essentially focus on three areas, the factors that limit
shutdown heat removal under station blackout conjitions;
identify the dominant blackout accident seguences, their
probabilities, provide some risk perspectives; and
compare, where2 possible, with the proposed safety goals;
ani then to look at ways that the risk could be reduced

from station blackout either by design configurations
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that already do exist in some plants as wvell as possibly
sone futur2 consilarations which might be applied to
future designs.

(Slide.)

MR RAY:; Allen, I'm a little confused. This
seems like an explicit statement, but how practical it
is is a littla bit vague.

In determining the sequences, will you be
influenced, or have you been influenced by experience in
the industry, or is it strictly an academic
determination?

MR. KOLACZKOWSKIs: We have made use of the
actual experience, what has happened, and tried to
factor that in to the anslyses where it is appropriate,
such as investigating certain portions of the accidents
happening and so sn. That has been factored in.

¥R. KRAY: Thank you.

MR. KOLACZKOWSKI: As far as the scope, as Pat
pointed out earlier, we feel that through the base case
analyses which I will be getting into later, and the
sensitivity analysis that can be performed beyond the
base case designs, we feel we can cover virtually all of
th2 1lizht water r2actors with the exca2ption of maybe
some of the very early designs that have some unigue

featur2s, ind maybe those plants that have toc be
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investijate? on a case by case basis.

We have lcoked at external events to the
extent information is available. We 1idn't 40 any
detailed analyses in terms of drawing fragility curves
an] that sort of thing. We essentially relied on
information available and loocked at it as it applied to
the station blackout issues.

We used the AC system confijuration and
related data, etc., from Oak Ridge. We will be hearing
fcom that portion of the work in a later presentation.

And lastly, and I think very important, is
that we accounted for latest design and operational
features since THNI. We did not want to look at how the
plants appeared and how they vere before TMI. We
thought it was vacy important to factor in the TMI fixes
that have taken place and vork those into the analysis.

So we vwent to a great deal of effort to make
sure ve were analyzing the plants as they 2xist today,
not the way they existed before 1979.

As Pat pointed out, we did take a 1lo0k at
failure to scram and an independent LOCA concurrently
with station blackout. Probabilistically, these types
of sequenc2s just appear to be very low compared to the
sequences you will see later on. We feel that these

133in, from a probabilistic point of view, are not very
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important in relation to the other accident seguences
which do dominate this issue.

MR. EBERSOLE: Could you tell me how many
early PWPs there are and how many BWR 1s there are?

Y2 . KILACZKOWSKI: Humboldt Bay, which of
course is down, Dresdan 1, which is undergoing a
considerable amount of change, design change to it, and
then Big Rock Point. Big Rock Point, of course, is
operating but does have a probabilistic risk assessment
on it which covers station blackout.

As far as PWRs, some that are unigus and
perhaps not cover2d by these overall generic analyses
would be plants like Yankee Rowe, perhaps San Onofre 1,
and Indian Point 1. Those are three that come to mind.

¥R. EBERSOLE: Is that about the total
number?

¥R. KOLACZKOWNSKI: I would say that was about
the total number.

If you look at the entire accident analysis
portion of the program, it is divided into five tasks.
The first three have to do with essentially gathering
information, first from Aetetlininq knovledge was
available shen we first started th2 projram, s=2tting ur
some initial models, and also identifying our interface

dith th2 SASA proj3ram which Pat allud=d to which gave us
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the accident phend>menslsgy and accident seguence timing
information that was necessary. Then we also reviewed
past PRAs to see what insights ve could gain there --
I'1l be discussing those -- and performed some detailed
assessmants as to the capability and vulnerability of
shutdown systems under station blackout. All of this

wis factor2d into creating event tree and fault tree

analyses and performing the base case analyses, and then

through th2 use of sensitivity analyses, looking at
configurations that are different from the base case
designs factoring, and again the SASA work and the AC
configuration information from Oak Ridge.

MRe KASTOURI: What is SASA?

MR. XKOLACZKOWSKI: Safety Accident Sequence
Analysis. It is a program sponsored by the NRC.

(Slide.)

MR. KOLACZOWSKI: First T want t> talk about
Task 1 which essentially involved a critical review of
what the state of knowledge was concerning station

blackout at the start of the program, our event trees,

ani I want to point out some unigque aspects of the event

tree models, and then the SASA program intarface.
(Siide.)
¥R. KOLACZOWSKI: Regarding the literature

reviev when wve first started the program, basically ve
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found that all the information up to that point -- this

was up to about a couple of years ago -- was primarily
focused on the fraguency of 1loss of offsit2 power and on
diesel generator reliability. There was not a whole lot
of information on the plants' capabilities to withstand
prolonged blackout primarily because of the 2xisting
licensing criteria. That is, you don't have to go
beyond the single failure, that kind of thing. There
was not a lot of information in that area.

Past treatment of the systems' capabilities
and vulnerabilities can be found in PRAs, but we found
that the treatment of that was rather inconsistent and
hance the n2ed for this program to take a look at that
area in considerable detail.

Als>, something that came out of the original
literature reviev was that there were some areas that ve
had to pay some very close attention to. We have talkeu
about intsractions a little bit this morning, this being
a very important one, that plants do have different
susceptibilities, and we couldn't just take a look at
on2 FWR ani one EWR and from that drawv general
conclusions. We found ocut early we couldn't approach
this problem in that way, that there are blackout
induced LOCAs which are important to the sa2quences and

probabilities. We had to look at those, and finally,
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human actions. I think TMI showed us that that could be

a very important aspect.

(Slide.)

MR. XOLACZOWSKI: Okay. With regard to the
avant trea2s, ther2 ar2 three trees that you will see in
a moment., I just want to lead you up to why the three
trees, why the number three.

If ve take a look at statlon blackout from a
very broad, functional standpoint, we see that in the
PWRs essentially we have decay heat removal as a
function that remains usually by the auxiliary feedwater
system because it is a system that will ontinue to
oparate ani proviie heat removal by thas st=22anm
jenerators. But we have lost the ability to make up any
inventory loss in the re2actor coolant systam by the HPI
system which is AC dependent.

If ve 1look at some of the early BWRs, those
with isolation condensers, again the same function
remain and are lost in the form of either the isolation
condenser or the lovw-pressure core spray. Again, this |
is an AC dependent system. If we lock at som: of the
newer BWRs designs, those with the HPCI or HPCS and RCIC
designs, we have interim heat removal and makeup
capability via these systems, but we have essentially

lost th2 1lon3 ta2ras heat removal, such as suppression
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pocl cooling, et cetera, by the use of the shutdown

cooling system in the early BWR-3s or the LPCES mode of
th2 KEHR system in the newver designs.

So functionally you essentially have three
l1ifferent classes of plants here, and hznc2 they led to
three event tre2s.

(Slide.)

MRe KOLACZOWSKI: Now, I won't 35 through this
in detail, but there are a few things I want to point
out about the event trees. First of all, station
blackout, TMB~0 ha2re is the initial input into the
trze. All the 1nfornat}on regarding that, the way the
blackout can happ2n, probabilities andi so on, all come
from the Oak Ridge portion of the analysis. That is
factored into the tree at that point.

If you look at the tree, one of the unique
aspects is that 2ssentially it is 3 time dependent
tree. If we look across the top, you will see the subd
1s, sub 2s, and sub 3s. Those represent different time
periods in the accident sequence. The sub 1, this
portion of the tree here, we are looking at the zbility
2f the seconiary heat removal systea to r2sgd2ni to the
accident early upon the initiation of station blackout.
Also, ve are loocking at what the RCS coolant system is

doing in ta2rms of its integrity, whether the integrity
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is being maintained or if we are into a LOCA situation,

again, early on in the accident. This would be an
example of, like, a relief valve being demanded and it
sticks open.

Fhen ve ask has AC be2n restored to the systenm
so we can get out of this accident and respond to it in
1 succa2ssful mann2r. Given you have succeeded through
the initial stages but perhaps have not recovered AC
power yet, there are other failure modes that come into
play later on in the acciliant in this sub-7 stage of the
event tree where we can get into batter depletion
2ffects; w2 zan j2t into the fact that we have lost
ventilation for a considerable period of time. This
zould have an effact on the continued operation of the
DC systems. Thos2 types of failure modes are
investigated in these decision points in the tree in
shat we call the intermediiate tima2£frame.

Lastly, ve eventuvally ask whether or not AC
power has been rastorsd. That is the B-3 event up there
because eventually you must restore those systems in
sorder to provide long term heat removal and perhaps
containment heat removal, if that is necessary.

KR. RAY: Allen, in your caption sejuence,
what does I'M mean? I can see the oth2rs. Thay identify

the sequence of the individual events, but what is THN?
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MR. KOLACZKOWSKI: T is the initiating

transiet that might be the loss of off-site power or it
mizht b2 the loss of DC bus, which starts the whole
chain >f events 35ing. 350 wvhatever transient it is, and
M is the loss of the normal feedvater or ECS system, and
B would b2 the initial blackout.

’ ¥R. RAY: Yes, I realize that.

MR. DAVIS: A guestion.

In thes2 event trees, have you assumei that
manual control 5f injection systems which are operated
by steam is not a viable option?

YRe. KJLACZXKOWSKI: We have taken credit for
manual coatrol where it is possible.

¥Re DAVIS: How d4id you decide whether it was
possible or not? I have heard this argument many times
and I haven't seen a gool conclusion.

¥R. KOLACZXOWSKI: We actually were in
conversation with, both over the phone and via letter,
with people like GE and their turbines and the HFCI-RCIC
iesign, which we -all the Terry Turbine who manufactures
many of th2 turbines not only for GE and their BWR
plants, but also many of the auxiliary feedwater systenms
ar2 manufctured by them. S0 we are in contact with the
people who ought to know. We fcund out that some can

and some cannote.
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ME. DAVIS: In that same guestiosn, have you
considered the l1oss of heat removal from the pump rooms
as a problem in manual operation of this egquipment?

MR. KOLACZKOWSKIs Yes. As a matter of fact,
later on ve will see in the HPCI-RCIC designs it is very
important or zouli be very important that ventilation be
a factor. We recognize that if the system is responding
and running and you eventually use DC power and the guy
has to go 1owvn ani manually operate that systa2m, he is
also walking into an environment that might be 150
degrees in that room ani he won't want to stay there
very long, and that's been factored in.

MR. DAVIS: Thank you.

“R. KASTOURIs What does the CD mean?

MR. XOLACZKOWSKIs Core damage.

¥R. PAULITZ: I have one guestion.

Affecting all these support systems as to how
thewy affect all the safety systems, did you consider
things lik2 inadvartent operation of fire protection
systems damaging the same safety systems which I have
seen recently going by, HPCI system got watered down
there nat too long ago. These interactions, if they are
not factored in there, alter the total reliability
analysis which 3s2s back to th2 WASH-1400 concepts and

Yyou are g2ing to be missing something.

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE, S W . WASHINGTON, D C. 20024 (202) 554-2345



10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

51

MR. KOLACZKOWSKI: I am aware of that one in
particular. It was 1lookad at.

All T can say is we did what I would like to
think is a rather thorough analysis of what potential
interactions might be. We think we have come up with
the important ones, and we have tried to account for all
of the ones we have seen, as we pointed out to Dr. Ray,
trying to make use of the experience and the fact that
fire water systams couli come on inadvertently, that
sort of thing, but we are looking at it from a
probabilistiz point of view. We are asking what is the
chance of this coming and the fire protection systenm
coming 2n alsc. Maybe that is a factor. It has been
looked at.

(Slide.)

¥R. KOLACZOWSKIs The second tree, which is
basically for the early BWR designs, is structurally
identical to the tree I just showed you because again
the functions that remain and are lost are essentially
the same as the PdR. So it turns out that these
structures are idsntical but the systems rapresented by
the events across the top are different; isolation
condenser instead of the auxiliary fe2dwatar. So hence
the sequences are different.

MR, EBERSOLE: May I ask one guestion? Are

ALDERSON REPORTING COMPANY. INC

400 VIRGINIA AVE S W, WASHINGTON. D.C 20024 (202) 554-2345




10

1

12

13

14

15

16

i7

18

19

20

21

22

23

24

25

fire protection systems in particular, they are
non-seismic, they are not prepared to cope with common
node failure. Theorefore, a seismic incidant might
isolate the diesel generators because they were expected
to be prota2cted individually by CO spray ani unusual
damper closure systems. For that :atter, prolonged loss
of AC may trip temperature set points on fire protection
systems ani cause diesel engines now to commonly spray
both drains at tha2 same time, which many ©of them are
designed n>t to d>.

Do you look at these matters?

MRe KOLACZKOWSKI: Okay. Again, as far as the
external svents, let me repeat. We tried to factor it
in. To the extent that information was available, I
agree, those kinds of things might potentially happen
furing a s2ismic 2vent, but we did not go through and
try to in the sam2 detail as we have done here, try te
determine what the seguence cof events might be during an
external event. W2 35 f221 w2 have point2i out what
some of the major plant susceptibilities might be in the
ar2as susc2ptibls to seismic 2vents and the things you
need to losk for.

MR. EBERSOLE: Well, just for a case of AC
power failure, 45 yo2u 1look at ambient overheating in the

rooms within the connoctation that ycu may now trip the
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fire protaction system which is diesel driven and

2 1literally wet the whole plant down everywh2are?
. 3 MR. KOLACZKOWSKIs That is a good point.
4 Again, we have not gone through a mechanistic type cof
§ approach in tryingy to find the sequence of events that
6 would happen during an external event.
7 MR. BARANCWSKY: Let me add something to that,
8 1f I could., The seismic event, for instance, is
9 something that is not just the loss of AC power issue.
10 For that r=2ason, w2 4id aot want to tackla all of the
11 things that are associated with seismic problems. That
12 is an intarface item that somehow we have to come up
13 with a regulatory framework for handling that as we try
14 to resolve this issue, and if ve let things like that
15 become a part of this pregram, the limits are that we
16 would be d2ing a seismic analysis on the whole plant,
17 and we could io that with many issues.
18 So what w2 have trisd to do is identify some
19 problem arz2as associated with this. We will have to
20 1s2velop 1 way to treat that interface.
21 MR. PAULITZ: I agree with you, Pat. If you
22 want to take on that seismic, that is gquite a chore, but
23 forgetting that for a moment, just stop and think about
24 if the fir2 protection system is not designed to the

same critaria maybe in the room that it is serving, and
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if ther2 is on2 %lack box somawhere and one single event
sczurs, let®s just say that redundant things aren't
going to go down. That's the point. It doesn't have to
be seismic. It is just the fact that it is not
necessarily designed to the same criteria.

MR. BEARANOWSKY: I think we are talking about
doing something like a safety versus non-safety systenm
survey as a1 minimum to be sure that we do not have any
unthought of interactions that could exist.

(Slide.)

MR. KCLACZOWSKI: Okay, I just put up the last
tree to show you that the newer BWRs, because of the
function you have remaining and the functions you lost
are differant, the basic aspects of the tree are the
sane, and the tim2 depenizncy is shown on the tree.

(Slide.)

MR. KOLACZOWSKI: A few words about the SASA
program interface. This is where we got all of the
accident timing, segquence timing information,
information like how many relief valves are going to
open, how many are going to be demanded, that type of
thing, how long is it going to take bafore core uncovery
would occur.

As you zan cee, these are the types c¢f needs

we identified of the programe. If you take a 1look at the
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event trees, essentiall there are three classes of

accidents display21 on the event trees, and they are
depicted here. He asked SASA to investigate all three
classes of acc-ijents. In doiang so, we vary these
particular items, plant design being things like
Westinghouse versus Combustion Engineering versus BELW,
2t~., and alsd> varyiny som2 other items that could
affect the sequence probabilities and consegquences.

(Slide.)

¥MR. EBERSOLE: Do you now 1look at the proposed
scheme by the boilers to vent the suppression pool as
tha final neans of rejecting heat?

MR. KOLACZKIOWSKI: We said a few words about
that in the report. The latest information I have is
that although GE was planning on making that part of
thair standard design, I understand they have done a
turnaround on that, and now they are n»t planning on
making that part >f the standard design. You will see
that does not become an important factor because we have
determined that in station blackout accidents, probably
th2 cor2 is 30in3 to uniergo considerable damage long
before the containment is in jeopardy, and we will come
to that later.

(S1lid2.)

YR. KOLACZOWSKI: The next few slides in your
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1 handout ar2 some 2xamples of the kind of SASA

2 information we have obtained. I don't think it is wvorth
3 3o0ing through those. It just depicts some curves and

4 sequences 0f events, detailed sequences of events like

§ finding out how many valves might open. I don't think

6 it is necessary t> go through that unless you have a

7 specific question on that.

8 MR. PAYNE: Arthur Payne from Sandia National
9 Labse.
10 I don't know if you're aware of it, but that

11 SASA report both on BWRs and PWRs, are published by EGEG
12 Idaho. Th2y are available. I don't know what the

13 numbers ar2, but they are NUREG documents.

14 YR. KOLACZKOWSKI: The BWR one is from Oak

15 Rilge. R22 might b2 abl2 to say something on that.

16 MRE. PAYNE: I think they are referenced in our
17 report, in the main report. If anybody wants we will

18 give you the numbers on those.

19 MR. KOLACZKOWSKI: A few words about Task 2

20 wvhich had been looking at published probabilistic risk
21 assessments and what information we could glean from

22 those, and I will address that for a fev minutes.

23 (Slide.)

24 MRe KOLACZOWSKI: At the tine we started the

25 study, these were essentially the PRAs available to us
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that were publishad, although I might add, because
Sandia National Laboratories has taken an active role in
th2 IREP progran, the Intarim R2liability Evaluation
Program, we were in constant communication with those
people and factored that information in and relied on a
lot of thair 1ata or 2ata in this progranm.

This is broken down intc PWRs down to here,
and then BWRs to> her2. You can s22 th2 study on the
left, the plant that it wvas involved with.

There are a few things I would like to point
out with ra2gard t> this PRA summary. First o>f all,
using our nomenclature for the sequence of events here,
you will notice that in past PRAs, among 211 the PHWRs,
the one dominant sejuence, the one seguence which was
found to bz dominant concerning station blackout was the
THL B sequence which has to do with an early failure
of th; steam-driven auxiliary feedvater pump and then
ycu don't recover AC power in time to prevent core
Qnsoverye

The second thing is that the containment
failure m>12s ar2 2ss2ntially driven by either
ovarpressure or hydrogen burn, and that by the way
containment failure mdode probabilities were all assessed
as 1.0 for this kind of scenario. In terms of the

percentage of the total core damage probability that
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station blackout represented or in total risk, you can

see it varies considerably. This was the first hint to
us that maybe there were important design features that
made blackout either important at a plant or not so
important at a plant.

Among the BWRs, you can see that there is a
little less consensus on what the important accident
segjuence is. Again, though, they all agree essentially
that th2 ovarprassure pr2icminantly is c¢he important
containment failure mode, again assessed at 1.0 for
station blackout, and again, some disagreement as to
maybe how important station blackout is. Again, that
might be due to plant design differences.

MR RAY: Allen, wer2 these PRAs uniertaken by
the utilities?

MR. KOLACZKOWSKI: No. The IREP, of course,
is an NRC sponsor2d program. The rz2actor safety study,
you are familiar with tha. RSSMAP was a study conducted
primarily by Sandia of four plants. You see three of
them here. The fourth one has just raceantly been
published sn Calvert Cliffs. That was an NRC sponsored
program. But the ones that are industry are indeed
industry identified.

MR. RAY: In the cases wvere the industry

conducted the PRA, is the measure of contribution to
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core damage prcbability in the two columns on the right
th2 injustcy's m2asur2?

MR. KOLACZKOWSKI: Yes.

MR. RAY: It is not an interpretation of the
PRA results?

MR. XKOLACZKOWSKI: It is our intarprotation,
although this percentage (Indicating) is really
straightforward, it is the ratio of th2 core 1amage
probability sequences against the total core damage
probability. That is a direct calculation. There is
not any interpretation involved.

The risk i; a little bit interpretive in that
basically what we did to get this number was say that
risk is dominated essentially by the first three release
categories ani th2n the ratio> of those versus the ot her
sequences in those categories.

MR. RAY: What I am reaching for is a feel of
4h2ther or not the industry agrees with those two
columns.

I gathar it is so straightforwari you would
expect them to?

MR. KOLACZXOWSKIs Yes. I have been in
conversation with the GE representative recently. We
got to talking about the BWR 5 design and they thought

that stati>n blacksut was a considerahle portion of the
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risk on that design.

MR. EAY: Thank you.

#¥R. EBERSOLE: 1In the cases there that catch
your eye, where the 3) percent risk appears, and 25
percent risk, did you find that industzy reacted to that
by saying w#ell, that is a rathsr substantial number,
let's 1o0k at see whether ve can do something about that
for F200 or §$300 o>r $10,000 or $1 million, and respond
to it in a constructive way, in short, look at the costs
of an improvement in an obviously needed area?

MR. KOLACZKOWSKIs Maybe some of our industry
representatives could say som2thing on that. 1In the
particular PRAs, like if you were looking at Limerick or
maybe perhaps the RSS-1, I did not see a lot of that in
the PRA in terms of the person doing the PRA joing back
and looking to see what sort of things they could do.

MR. EBERSOLE: I wvas impressed for instance by
the Zion studies which shows that one of the predominant
seismic risk is the pa2ndant type pump swings all over
the place when you subject them tc a seismic upset. So
th2 cost »>f a fa2v c-lamps or braces is all that is
naeded to fix that, but there is no expression that in
fact that will be done.

MR+ KOLPCZKOWSKI: I can't aidress how

industry is planning to use their own PRAs.
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MR. DAVIS: One comment on this table. It
might b2 a little bit misleading because the risks that
were calculated from these studies wer2 ndt all the
same, obviously. In fact, the Zion risks are like a
factor of a thousand below Surrey, so that tha
percentage of risk you ses in the last colunn is a
percentage of vastly different numbers, which means a
plant blackout for some stations has a much more
significant risk impact than it does for others,
inispenient of those percentajes in the last column.

MR. KOLACZKOWSKI: That's true. These should
not be diractly compar=2d with 2ach othsr. There were
different methodologies, different people performing
tham, i1iff2rent 1ata was used, and you shouldn't try to
irav direct comparisons between items on this page.

MR. DAVIS: The concern I have is that you
might say well, since it is 30 percent, that something
must be done, but that is not necessarily the case
because sone 2f the risks are already so 1low that 30
percent is an insignificant fraction.

ME. RRY: That's a jood point.

(Slide.)

¥R. KOLACZOWSKI: The next slide I have just
discussed the conclusions drawn from the PRA study.

Task 3, hecause we saw an inconsistency in the
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interactions,

and not only in the initial startup

2 system but also later on under prolonjy2d AC 1loss,
. 3 whether th2 operator has to intervene for control of the

4 systems. Those are the sorts of things we looked at.

5 (Slide.)

6 The AC-dependent systems were much the same,

7 50 I won't jo through that.

8 (Slide.)

9 You probably cannot read the words across the

10 top here. Basically, this was an illustration of the

11 kinds of information sources that were used. Again, I

12 want to strass th2 fact that we tried to get as current

13 information as we could, so that we were looking at the
plants as they exist today, not the way they 2xisted

15 prior ko THIl.

16 You can see the information sources range from

17 things 1lik2 SAR's and PRA's, and of course the staff

18 input, down to things like the NUREG-0737 responses,

199 that is industry's responses to the TMI action plan:

20 What were they going to, what changes were they going to

21 make in their procedures and/or the design of the

22 system?

23 WNe 1look2d at a couple dozen station blackout
‘ 24 procedures that are currantly being written by utilities

tight now. There®s the LER data summaries referred to
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earlier, human factor information, our own review of
LER's, et cetera. We went on some plant visits and got
some first-hand information from a number of plants
=oncerniny th2 issue.

And then down on the left-hand side you see
essentially how that information was used, ranging from
basic systa2m information, undarstaniing its fz2ilure
modes and capabilities, all the way down through
procedural failur2 3ata and timing of accident

sS2juencese.

MR. EBERSOLE: What would you say about the QA

on your inforasation sources? I didn‘'t see up there
schematics and PNID's and flowv sheets and all those
things whizch really constitutes the information.

MR. KOLACZKOWSKI: Here it is.

MR. EBERSOLE: Is that a valid rapra2sentation,

inzluding peripheral aspects?
YR KOLACZKOWSKI: Obviously this is

sinplified and the report goes into a lot more detail

concerninjy soae of the d2tails regarding the system, but

yes, we did look at schematics. And in fact in the
auxiliacy f221watar alon2, I think we found something
like 18 different auxiliary feedwater system
configurations.

¥R. EBERSOLE: Did you find problems with QA
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on the superficial type of information, which is usually
vhat we g2t looking at FSAR's and PSAR's? The2se things,
you know, you must not assume automatically that they
r2presa2nt the real facts of life. They come from a
licensing group and a design organization or a utility,
which may or may not have some affiliation with the
design teanm.

MR. KOLACZKOWSKI: That's a very good point.
But keep in mind, the SAR's were not the only thing we
looked at. In looking at industry responses to
particular TMI things, we have exactly what the
utilities said they were going to do. They were going
to put in this widget or make this operatisnal change,
ani of course that was also factored in.

MR. EBERSOLE: So you looked at the QA, then?

MR« KOLACZKOWSKIs Yes, I think so. That's
just the typical 2xample of the auxiliary feedwater
system, twd motor pumps, a stezam-driven pump leading for
steam generators, although, as I pointed out, I think we
actually found 18 different auxiliary feesdwatear
configurations.

MR. EBERSOLEs That doesn't reflect that all
of these may be sitting side by side in the same room
with a sewa2r pipe hangzging over top of them.

(Slide.)
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MR. XOLACZKOWSKI: That's true. Again, this

is a very superficial summary of the kind of information
we were gathering on the systems. You can see here some
important aspascts regariing the turbine train, the fact
there are many trains possible in existing plants today,
up to thre2. They're usually powered by station
batteriass, but could be power2d by dedicated batteries.
And there are otner items as listed.

The important itam here is they are all
undergoing the TMI fix to make sure the steam-driven
triin is truly AC-independent. For instance, that it
doesn®t r=2ly on some lubrication pump that is
AC-powered. Then you se2 variations on the motor
trains. You'll notice that some of them are aven
powered by a dedicated diesel and battery system. The
CST tank from which the auxiliary feedwater systenms
draws, the timo that wvater source will last can vary
considerably, and information on the transfer to a
s2-ondary watar source once the CST has run dry.

MR. EBERSOLE: That motor train implies that
we have standing multiple turbine trains with no motors,
with no activity to do something about that. Is that
true?

M2 . XKOLACZXOW3SKI: Yes, there are plants that

have like two steam-driven trains and no motor.

ALDERSON REPORTING COMPANY, INC,
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MR. EBERSOLE: Davis Besse is one?

MR. KOLRCZKOWSKIs Well, Calvert Cliffs, for
instance, was one. I think they're putting in a motor
train now.

MR. EBERSOLEs That is what I wvac going to
say. Isn't ther2 any regulatory pressures now to
reguire motor-driven trains?

MR. KOLACZKOWSKI: I don‘'t know. I can't
address that.

MR. BARANOWSKY: I don't know that there are
any regulatory reguirements for backfitting of plants
that don't have motor-driven trains in them. On the
other hani, d=2cay heat re2moval is in unresolved safety
issue task A-45. That type of thing should be addressed
thare. Ani the p2opl2 working on that program are
trying to follow everything we're doing here, so that
there is r2asonable continuity.

MR KOLACZKOWSKI: Again, with the information
you gather on these systems, you can then detarmine its
potentially important failure modes. This 1is just an
example of a very simplified fault tree.

Racognizing the fact that, depending on the
time frame I was talking about earlier in the event
traes, thes auxiliary feedwater system is susceptible to

different failure modes. During the initial starting
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during the early time frame, we see the turbine hardwvare

failur2s and TNM failur2s and so on coning into plays;
whareas later on in the DC power depletion could be an
importont factor; and then finally a continuei water
source is necessary in order to keep providing decay
heat removal.

(Slide.)

MR. EBERSOLEs One design is curreatly
contemplating requiring a 10-“ failure per demand for
the ADF auxiliary feedwater system as a design basis.
These are Combustion that don't have PORV's. Is there
any evidence that has come out of studies that shows
that this is a practical goal or not a practical goal,
9r can y2u corment 2n that? That's 10—“ par
challenge.

MR. KOLACZKOWSKI: I really don‘'t think I can
comment on that. I think again that kind of gquestion
might be batter aidress2i by the people working on the
ovarall decay heat removal procedure in the Task A-u45
program.

MR. PAYNE: Arthur Payne, Sandia Lab.

It depends on what event they're responding
to. 10-“ for every event, including loss of offsite
power?

-4
MR. EBERSOLE: 10 is a generic
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regquirement. They do not propose to have any method for
putting water into the primary loop by virtue of having
now PORV's at all.

MR. PAYNE: TIs AC power going to be
available? Is 10-“ even in the case of station
blackout?

MR. EBERSOLE: I don't knowe.

MR. BARANOWSKI: I don't think they are
talking about to the 10-“ in the case of station
blackout. They're saying, given an initiating event,
which could be either a loss of feedwater to the
m2-hanical type problems or the grid, for instance, what
would be the reliadbility of providing secondary heat
renoval. 10-“ is possibly a reasonable goal.

¥R. EBERSOLE: Thank you.

MR . KILACZKOWSKIs: A couple of items came out
of this raview of the shutiown cooliny system
capability, and s> on, which weren't necessarily
rigorously treated in the guantification aspects of the
program, but which we feel are still very important to
point out.

The first item, procedures to be detailed for
bringing the plant to a safe shutdown even once AC powver

is restor21, you will see later on that bringing on

certain containment systems could even be detrimental
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rather than helpful. It is things of this sort, whether
you ne23 to> bring on 3 co0linjy system, before you
actually start a pump on line so that you can provide
co2ling water to its bearings and so on, those sort of
aspects n221 to b2 ~onsidisred once AC power has been
recovered.

In son2 procedures we found this item was
treated in a very detailed manner. They went through
and tried to logically think 2ut, which systems do we
nead t> bring on lin2 first, which systems can wait
until later, what order will we bring things on in, and
s0o on. Other procedures were not nearly as detailed.
We think that's an important item.,

I've alluded to the second one. Station
blackout procsdur2s 410 vary cansiderably in th2 amount
of detail and what they cover thus far to date. As I
pointed out, utilities are working on blackout
procedures at this time. External events, particularly
fire, seisnic and wind, could cause station blackout or
conditions similar to that -- I'1ll get to that on my
next slide in a moment =-- with frequencies in the range
shown.

Security systems., We want to make sure that
if we've lost AC, and perhaps even later DC power, we

¥ant t5 b2 surs w2 2an 32t through th2 doors so that the
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oparator can manually get down to some remote location
and pecforn manual oparation. We want to be sure you
can 4o that, that the door isn't going to sit there
locked and you can't get through it.

Regariing any thermal shocks to the reactor
coolant system, w2 essentially made an assumption here,
which is backa2d up somewhat by SASA analyses, that is if
cooling is restorad before there is significant core
danage, w2 fe2l that any resulting thermal shock to the
system, be it th: piping, the steam g2nerator tubes, the
vessel itself, we don't think will result in failure of
a largs =2nd5ugh majynitude to be of a concern.

I'wo-phase flow in the P"WR, the SASA analyses
and the TMI event itself show that two-phase flow will
sczur before cor2 uncovery, but it is revarsible. You
can get back into the solid-type regime.

Finally, 1own time iu2 .o test andi maintenance
nay be abnormilly high on some AC-independent systens.
We found this particularly true looking at tech specs on
a few of the early plant designs, wher2 the auxiliary
fesdvater system was not considered as, shall I say, as
safety-related a syst2m as it's now considered today.
And also, in the area 5f the isolation condienser we
found that some of the tech specs allowed for a

considerable amount of do<4ntine.
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MR. EBERSOLE: Is that first paragraph scoped

to include AC power outage long enough to have lost the
batteries?

MR, XOLACZKOWSKI: The first item?

MR. EBERSOLE: Yes.

MR. KOLACZKOWSKI: Yos.

MR. EBERSOLE: And therefore you do have a
presumed procedur?a %9 recover from loss of batteries?

MR. KOLACZKOWSKI: VYes.

MR. EBERSOLE: That presumes you have some way
of sustaining loss of batteriss and you still know what
is happening. By what source of power do you get your
intelligence?

MR. XOLACZKOWSKI: We'll get into that in a
little bit more dotail. If I could delay that guestion
until a little later, I think that will come out.

(Slide.)

Just 1 word on external events. I think it is
very -- it is very plant site and plant
design-dependent. If you look down the left at the
various evants which we think are the more important
ones concerning station blackocut issues and you look at
th2 plant’s susceptibilities to those events, you see
things -- like in the s2ismic, one of the more

susceptible areas of the plant is the switchyard. 1f
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the seismic event is of sufficient magnitude and lasts
long enough, ther2 is a very good chance that you are
going to lose off-site power. So you've got the initial
stages of this a2vant because 2f the initiating event.

Als>, you may lose control capability, because
3gain, dep2nding on the magnitude and the l2ngth of the
event, relays can start chattering, that sort of thing.
So even though th2 diesel gensrators themselves may be
operating, you might not be able to control the systen.
So as far as the system is concerned, it looks as though
it's a station blackout because you can't jet the power
to the system to be able to control it properly. So you
may not have a station blackout pa2r s2, but the plant
cresponse is very similar as if a station blackout had
occurred.

And of z-ourse, your non-seismic systems are
your next most vulnerable areas of the plant. Similarly
with the other ones, you see things like the grid
towers, th2 switchyard, and in the case of the fire and
floods you see, wherever there are areas where there are
multiple 1ivisions coming tog2ther such as in the cable
spreading room, and so on, these are susceptible areas
that can mace the plant response to these events look
like a station blackout, although it may not be a

blackout p=2r se.
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Aj2in, in summary, based on some of the
information we have at this point, and not doing a
12tail21 aralyses in those areas in this program, it
appears as though current estimates range in this order
cf magnitude for potential core damage probability due
to these external 2avaats.

(Slide.)

Now I want to get t> the two results tacsks,
wh2re we actually put our generic models together and
performed the analyses. I want to talk about the fault
tr2e desvelopment 31 little bit, where we got our data
information from, the key post-THI changes factored into
the analyses, why there are four base case analyses, why
they were performed, why thers were four, compare those
results with the proposed safety goal, and then talking
a little bit about sensitivies for l.oking at other
design configurations that are different rom the four
base-case 3analysis, so that indeed you can look at a
station blackout issue for a specific plant, then
finally provide some containment failure insights to add
3 risk perspectiv2 to th2 entire analysis.

(Slide.)

This is sort of 3 simplified diagram of the
basic structure of what the fault trees look like. For

each system examined, we look at the independent
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failures of parts of the systa2m, as well as combinations
of failures and test and maintenance outages and common
mole failures.

For each failure, essentially the fault tree
was broken down s> that things such as the human-related
failures, such as maybe failure to initiate a system or
something like that, was factored out separately. The
power reguirements were factored out separately. The
other support systems were factored out separately in
the tree likewise.

These 1littl: house jates, these were things wve
could turn on and off in the tree to essentially look at
1ifferant 1esign configurations, such as this might be a
single steam-vater-driven configuration and this might
be a two steam-water-driven configuration. We could
turn on ani off those basic confijurations ani look at
the system reliability.

(Slide.)

A few words about data. We used a lot of
sources to get data information for the program. You
zan see they range from PRA's, including the IREP
analysis which was going on while our program was going
on, yeneric feedwater studies performed by *he NEC,
industry responses to2 TMI action plan items, data

summaries, et cetzra.
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W2 critizally reviewed that data to make sure
it was currently applicable, so that, for instance, we
weren't -- so that we would rule out failure modes of
the auxiliary feeiwater steam-water driven train 3due to
AC dependencies. We ruled that failure data out because
now, aftec post-TMNI, supposeily the plants are making
sure that those dependencies don't exist. So that type
of failure data was taken out of the entire data bank
used for this projram.

de used representative generic values for the
base case analyses. The point I want to make here is,
we are not doiny a1 wvworst case analysis in terms of
reliability of the individual components and systems.

As far as human 2rrors, 3 f2w words I should
mention here is that the available information sources
#e have on human error treat very well the recurring
human error type 2f event, where maybe the guy is
suppos=2d to> ¢go down and test the system and then he may
leave a1 valve in the wrong position. That type of thing
is treated very well.

What is not yet treated very well in the data
sources ar2, given some accident situations, some set of
indications, what is the chance that the operator is
3oing to nike an 2rror than in a one-time situation? So

we had to rely to some degree on engineering judgment
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here, although where we could we made use 2f data
sources like Swain's Handbook, like PASS. And
basically, I have categorized the kind of failure
probabilities that were used for the human errors in the
fault trees depeniing on the specific considerations you
see here.

Finally, the blackout likelihood and the AC
recovery potential. All that data and intormation canme
from the Jak Ridje portion of the projgram, which will be
discussed later.

MR. EBERSOLE: May I ask a particular question
that occurs to me from having looked at a new boiler
that is being built? This particular plant had an
interesting standby coolant system which had been
designed with rather sophisticated interlocking
arcang2ments.

I noted that they had a required interlock
that the coolant pumps be never started if the valves
were open, because the pumps would go to runout and
therefore presume to be damaged and the motor burned
out. To start with the valves clos2d raises the
Juestion, the lina2s are not filled and it may cause a
vater hammer.

Do you look at this degree of da2tail in your

studies? Is this a generic characteristic of pump valve
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configurations?

MR, KOLACZKOWSKI: I think there are
pacticulars lik2 that that ar2 very difficult for
jeneric programs such as this to try to cover. We did
look at, for instance in the BWR's, they do have this
fill system which is typically supposed to keep all the
water lines filled with water.

MPF. EBERSOLE: Some wat2r linss.

¥R. XKOLACZKOWSKI: That's right, like in the
core spray pressure system and so on. You'll find that
that's not so important because, as you'll see later on,
it turns ocut the recovery of AC power in the first place
so drives this problem that a lot of those things really
don't become important to this particular issue and w2
didn't hava to get into those details, it turns out.

MR. EBERSOLEs Thank you.

MR. KOLACZKONSKI: Important post-TMI
~hanges. R2ally, the more important ones that wvere
factored into the analyses. I mentioned the TMI fixes
concerning the auxiliary feedwater system, making the
stzam-4driven train truly AC-independent, that restart of
the reactor core in EWR's being made automatic. 1In
other woris, onz2 it ran it would shut off.

Relief valve. There's been a considerable

amount of work, a lot of work going on making sure there
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is adeguata2 indication and alarm status ani control
capability even under station blackout conditions. The
SPDS syst2n is an e2xample.

Finally, as I pointed out, utilities are
writing station blackout procedures. We were able to
get a couple dozen of those and look at those and see
what kind 2f things they thought were important and
fa-tor that into the analysis.

(Slide.)

Okay, you remember I had three event trees for
three class2s of plants. Th2 PWRR's, as pointed out,
essentially have the same function remaining and the
sane function loss, ra2gardiess of the design. So we
were able to group the PWR's into essentially one
generic plant class.

For th2 bas2 case d2sign, w2 took a realistic
design, but one that, granted, it's rather susceptible
to station blackout bzcause there are only two divisions
of shutdown, co2ling and emergency power. HWe also
factored in a comnon service water dependency for
cooling of the DG's and the AC pumps. That is, you
might r2ly on the same service water pumps to cool the
1iesels as well as to cool ths bearings on the AC
pumps.

Rattery depletion time was taken as five hours
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1s sort of an avarage estimatzs based on a number of
calculations that we have that utilities have performed
on how long their batteries would last. Given these
conditions and not a large LOCA condition osccurring
concurrently, a single steam train of auxiliary
fa2dwatarc, yo2u can se22 th2 othar thinys that were
factored into the base case analysis.

This is just essentially to get an initial cut
at wvhat's importantant in PWR's to the station
blackout.

(Slide.)

This noaenclature down below, you'd have to
refer back to the trees to see the specific sequence
it's referriny to. But again, I woull point out that
past PRA's have said that it wvas the early
unavailability of the auxiliary feedwater system and
then failure to recover power which is the important
station dominant blackout sequence. That is represented
heree.

Ne also found in this study that there are a
number of oSther sequences in the intermediate time
frame, the B time frame, that are also important to
station blac:out. Basically, you see a plot on the log
scale sequences, with all the uncertainties factored in

2n the data and the initiatinyg freguency of evente.
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MR. EBERSOLE: Was it at this point you were

going t> tell us how you got the S0 percent probability
that you'd have the diesel running without AC?

MR. KOLACZKOWSKI: Let me go back to that f'r
just a moment.

MR. EBERSOLE: I'm just curious as to how you
know what you're doinge.

¥R« KJLACZKOWSKI: Like this one right here?

MR. EBERSOLE: Yes.

MR+ KOLACZKOWSKI: For that particular item,
«5 was really a scr22nin3y itea we used. It was based on
the following information: conversation with people
like Terry Turbina2 -~

MR. EBERSOLE: Suppose I were to say that was
zero. Would it make much difference?

MR. KOLACZKOWSKI: You can see where we can
trz2at that number now in the sensitivity analysis and
see what affect zero would have.

MR. EBERSOLE: Okay.

MR. DAVIS: Excuse me. What do you use as
your T 2vaat probability?

MR. KOLACZKOWSXI: All the initiating event
probability that jo2s into th2 tree. That's based on
the two AC system that I talked about, part of this base

design that comes from the Oak Ridge data. We took a
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195k at th2 Oak Ridge data here to see what was the
probability of station blackout occurring in a plant
that had oanly tw> dissels. In this cass th2y happened
to be service water-cooled. There is a common
iependency between the cooling for the diesels and the
cooling for the pamp on that service water.

All that data came from Oak Ridge in the form
of an eguation ani data and so on that wvas factored into
2ur analysis. All that came from Oak Ridge.

MR. DAVIS: Where are those numbers, in your
report? Do they appear?

MR. KOLACZKOWSKIs Not per se. As far as
finding the numb;rs in terms of statiosn blackout, what's
th2 chance of it happening or what's the chance of it
happening and lasting for X amount of time. All that's
in the Oak Ridge report.

MR. FAYNE: Thar= is som2 of that information
in our data tables in our report. That is, the initial
event failures probability, and there ire r2<overy
factors for recovering different types of AC failures.
That is in our data saction of our main report.

MR. DAVIS: Did you consider repair of the
1i2sel as a function of time?

MR. KOLACZKOWSKIs Yes. That also came from

Jak Ridge, in terms of how offsite recovery might change
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with time, how diesel generator repair might change with

time, service water repair, what have you. That was all
factored ine.

MR. DAVIS: The diesel repair, did they
sonsider the fact that you didn°’t have any AC power at
thz time the recovery operations vere underwvay?

MR. KOLACZKOWSKI: I think it woull b2 better
for them to> answer that question.

MR. BATTLE: Ron Battle, Oak Riija.

We don't have much data on repair of diesels
without AC power, soO we took the mean time that we have
data on repair. But it's with lights and with normal
conditions.

MR. DAVISs I've seen this also in PRA's, and
I have 3 little zoncern about whethar that data is
really applicable, because without AC power you are
really going to b2 hampered in repair operations. You
might not even be able to get air to restart them, if
you can't get the compressors going.

MR. BATILE: W211l, I'll show you a curve I had
on how the dependability changes with time. It includes
failures t2 ruan tiwa., 1It's not a big contributor. 1It's
not likely you're going to repair a diesel. There's a
fairly long repair time, so yo2u'll get offsite power

backe That's the way you'll get AC power back, most
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likely.

MR. EBERSOLEs Did you find the diesel
generator rooms w2ll illuminated with DC lights?

YR+ KOLACZKOWSKI: VYes. That's one gquestion
we always ask. And supposedly, yes. It wasn't bad;
let's put it that way.

¥R. EBERSOLE: What was the ill effect of this
combinedi water supply? You imply that that's
significant, that the pumps and engines were tied in,
that you had to have water for both those things.

MR. XOLACZKOWSKI: You'll see that in just a
nonent.

MR. RAY: What's the significance cf the point
value?

MR. KOLACLKOWSKI: Point value is essentially
a best estimate, basically just takinj the probability
as being a best guess and using what we call a rare
event. You don't factor in the uncertainties. You
factor in the probabilities, and that's the best guess
of what the probability is. The rest of this is
factoring in the fact that these are all uncertainties
on that data.

Okay, the first graph I showved you was {or a
BEW plant, because there are smaller inventories of

water., The probabilities vary a little bit from the
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Aestinghouse ani CE plants. If you were to compare this
graph with the former one, you'll find there was really
not much diffarence. Th2 sam2 segjuences are important.

(Slide.)

'his will ansver your question, Mr. Epler,
about the s2rvice water dependencies as pointed ocut in
here. The first number you see is the mean probability
that c.me off the previous graph for the BEW plants.
Then here's the mean probability for the Westinghouse
anl CE plants for the four important sequences in
station blackout.

What's more important than that is the factors
that are making those seguencas donin:nt.b Again, in the
early time frames, as you might expect, things like the
initial uaavailability of auxiliary fe2dwater steam
witer train is important whether or not you can recover
power. And as Ron pointed out, really the recovery of

offsit2 power is the thing that really dominatese.
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In the zase of a few plants where they do have
AC valves in their letdown lines, it is important to
recognize that this dependency solely on AC power to
isolate that line could be important and is a
contributor in th2 early time frame. In the later tinme
frames, we see different things coming into play in
terms of what causes these seguences to be dominant.
Hece you are involva24 with th2 eventual loss of DC power
due to battery depletion, and can the operator still
zontinu2 t> opesrate that steam driven turbine or not,
anl of course AC recoverye.

Another has to do with the large pump seal
failura. H2r2 yd>u ar2 concerned with the fact that you
may get pump seal rupture because you have lost pump
seal cooling over an 2xta2nded period of time. You start
leaking coslant from the reactor coolant system. In
order to run makeup capability systems, you need AC
povwer, so if you have this coupled with still the
non-recovery of AC power, it becomes important.

l'his becomes imporcant in that even if AC
power is restored, if perhaps part of the reason the AC
vas lost in the first place, loss of service wvater
co21ing, you couldn't cool the diesel and it wouldn't
come on line. Even though you might recover powver,

off-sita power, Iif that same service water is used to
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operate or to cool the AC purps, even though you get the
poWer back, y>u may not b2 able to run the pumps very
1oag because2 of the fact that the service water went
down initially as a contributor to the blackout event
and you still havan't jotten it back, so that even
though you get off-site powver back, you can't run the AC
pumps very long, b2cause you are liabls to overheat the
bearings and that type of thing.

So, depending on how dependent you are on the
service water and how common it is betw22n ths diesel
generator cooling and the AC pump coeling, this could be
an important factor.

Then, lastly, the CST depletion time, again,
AC recovery and whether you have AC dependencies in the
alternate vater source, in the very late stages of the
accident, if you are able to 3et through these first two
stajgese.

MR. PAULITZ: These common water systems
bother m2 soma2what, ian the fact that in the long term we
are tupposed to be redundant and independent, and what
you are telling me is, you are getting figures from some
place here. wWhat you are saying could play an important
role. I will grant you that in the long term if you
don't have reiuniancy you might g2t ianto trouble.

Certainly it can't support adequately some other
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iniepenient systeas. They may not be independent. They
may be common. But those things -- I don't know where
you are getting such systems from.

MR PAYNE: Let me answer that. The sarvice
vater dependencies we are looking at, most AC power
pumps, for instance, in the high pra2ssure injection
system are not cooled directly from the service wvater
system. The sarvice watsr or salt water cools component
cooling water, okay, or the service water system. You
have one basic system that cools these other two systems
andi then <501 ind2pendent syst2ms. What w2 are looking
at here is not a single failure in the lines to the
DG*s, but failur2s back in th2 common cooling water
system which causes you to lose all cooling water.

Now, this may or may not be important. It
seems t> ne personally unlikely that you cannot run HPI
punps with the heat sink that you have in the component
cooling water system for a long period of time, but that
has not be2n demonstrated to us that you can do that, so
ve put in here that if you didn't have the cooling it
would fail the pumps. 350 we said, okay, what if the
industry could demonstrate that you don't need a
zoolant, What 2ffect would it have? Then vwe did a
sensitivity on it and factored it out.

MR. KOLACZKOWSKI: We don't mean that
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eavarybody has a common service water dependency. Again,
we are pointing out an area that is important to look at
in the av2ntugal NRC 1look at the role, that just because
he has got AC power back, that doesn't mean everything
is okay. You have to get the systems operating.

Probably th2 one other system you could think
9f that might be common to many systems in the plant is
the servics water, and if ind2ed ther2 ars some very
strong common dependencies there that could also be a
contributor to certain accident sequences.

MR. PAULITZ:s I agr2e with you, but the
Conmission has been after everybody for a number of
years to make sure that these ultimate heat sinks are
independent and redundant, and if there are
conmonalitiass, whatavar is going to cause them to go
down had better be a very low probability as well.

I grant you if they are there they may play a
significant role, but I am wondering whether we are
really treating the real world here or not.

MR. KOLACZKOWSKI: I think som2 of the older
plants perhaps don't meet some of the requirements you
are thinkiang of ian yo2ur own mind.

MR. EBERSOLE: Is this to say that the
rejulation system has not now 2liminated these single

dependencies after all these years? I guess I have been
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living in a dream world. I thought these were being
clesaned up.

MR. KOLACZKOWSKI: Well, it is just like the
diesels. We have more than one diesel at the plant, but
that does not mean that there are not common mode
potentials betw22n reiuniant trains,

¥R. EPERSOLE: I am talking about going into
th2 things you r2f2rr21 to ani rootiny them out., I was
very much disturbed to hear recently about a sea coast
plant which found out it had a common discharge valve
for all the critical service water, which happened to
get locked in place. They lost the power to it. In
short, this was a complat2 blockaje of all ths water
from the c>0ling water systems. I am really not sure
that the regulatory requirements had required multiple
discharge >f safety grad2 charactaristicse.

MR. KOLACZKOWSKI: I can't really address
thate All I can say is, even in Peach Bottom, they
identified a single valve in the service water systen
that woull fail sarvice water cooling to all the diesels
and so on, a single valve, so maybe all designs have rnot
been worked out.

MR. PAYNE: Most of the systems we looked at,
the failurass, the possible failures of the common water

-6
systems were negligible. They are down in the 10
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range. The one in particular that was fairly high was
ths one =--

MR. KOLACZKOWSKI: I said Peach Bottom. It
vas Surreye.

MR. PAYNE: If they have a single valve, if it

is open, it will 4drain all the cooling water, and you

have no cooling water. I don't know if they have fixed

thate.

MR. ¥YOLACZKOWSKI: I am sorry. It was Peach

YfR. PAYNE: In the PWR they als> have
something lik2 that. Now, I would say in general it
probably is not a significant problem. Most systems are
sufficiently redundant with three or four or five pumps
ani independent lin2s f221in7 2 significant number of
cooling systems that you don't really have to worry
about that, but there is a potential for that in some
particular plants.

MR. EBPERSOLE: We are so supply oriented to
se2 where the watar comes from, sometimes we don't look
at where it went, how it was dumping, was there a clear
path for it. Did you scope your studiss to make sure
there veren't common mode blockage valves or single
valves lik2 in this plant that recently failed?

MR. PAYNE: That was the idesa of what we tried
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to> do, whar2 it is cominy from, where it is trying to
go, and seeing if there is an impedence of the systenm.

MR. KOLACZKOWSKI: In this study, we could not
look at the service water design for all 70 plants or
whatevar it is that are out there, but in the limited
review we 1id 4o looking at the PRA plants, for
instance, and so on, we saw this as a potential such as
in the reactor safety stuly, ani w2 thought it nesded to
be recognized.

Okay, how do you take this b: case
information now which points sut the major factors that
affect blackout and how do you come to conclusions about
spacific plants? The way we suggest you 40 that is
through th2se sensitivity analyses.. This 's a rather
12tailei chart here. Let me show you basically how to
read it, I will go through one or tw> examples.

If we take the auxiliary feedvater steam train
unavailebilty, here you see the value that was used in
the study, wvhich is both the hardware and the test and
maintenanc2 contribution. If that train is unavailable
when you need it, as a sensitivity, if wve vary that
unavailability in the range shown, which we feel kind of
represents the unavailability that exists out in the
industry currently, then we take a look at the sequences

that that sensitivity happens to affect th2 most.
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In this particular case, because we are
talking about the unavailability of the steam train, it
affects B1L1 sequance, that is, the early seguence.

Here you sze the value. One thing I should point out.
These are point estimates. These should not be confused
with the m=zan values on the previous slide. We did this
because it is a lot easier to perform the sensitivity
analyses on the point estimates because¢ you can do very
direct multiplicative type calculations, whereas if you
are going to look at the effects on the mean, you have
to actually go back through and run through the entire
anc2rtainty analysis again, bacause now you have taken
out a particular uncertainty and that affects the
uncertainty analyses on the entir2 seguence.

Howevar, the effects you #ill get on the means
are close to the 2ffects you get on the point estimates,
>kay? So shat you s=22 hare is a corrasponiing point
estimate for this sequence’s probability for the BEW
plant and for the Westinghouse and CE plants. That is
before you apply the sensitivity. If you apply the
first sensitivity in which the unavailability increases,
then you s2e we g2t a corcesponding increas2 in that
particular sequence's probability. Therefore, if you
have a plant that nhas a history of a very unrealiable

steam water train, and maybe represents more of this
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upper valu2 in terms of its unavailability, then
obviously this seguence's probability would increase.

Conversely, if you have a very good steam
dater train ia your plant and a history such that you
have not seen any failures or whatever, then you can get
a corresponding decrease of like a factor 2f ten. One
thing to note is that that is the only sequence that
this particular sensitivity affects to a large extent.
The other seguenc2s, the other thre2 I show2d you are
not affectad by the sensitivity, and therefore the
antire corz 4amajgs probability where this is the value
for BEW before and Westinghouse and CE plants before,
than you s2e that if you have a less reliable auxiliary
feedvater steam train, that value then goes up somne,
like a factor of one and a half to two, or it can go
jown by a33ain not a vary significant amount, because
this sensitivity is not affecting the other potentially
dominant station blackout seguences.

Likawis2, w2 1lo0ok at auxiliary feedwvater two
steam trains, not part of the base case analysis. Here
is a valua for what w2 f2ecl would be realistic of the
unavailability of the two steam train configuration.
Again, you see a rather large decrease in one particular
segquence's probability, but ajain not in th2 others.

That happens to be common for most of the sensitivity
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ycu perform. You find out you affect certain sequences
but you don't affasct them all. So, from a shutdown
co21ling standpoint, there are actually a number of
features that you need to address simultac2ously before
you can get a significant decrease in the overall core
iamage probability.

Some of the other slides address some of the
other sensitivities, like common service water
izpendanci2s ani what about if you take that to a small
value, whether the operator can run the auxiliary
fe2dwater without DC, and so on.

(S1lide.)

MR. XOLACZKOWSKI: You can perform
combinations of thingse. Suppose the auxiliary feedwater
system, pLathern a3 minus 2 unavailability, it is 05-3
ani suppos2 that the battery iepletion time, rather than
five hours, is 12 hours, and that the seal leak time -~
that is, the time it would taka to uncovar the2 core
given the reactor coolant pumps are leaking because of
loss of seal cooling =-- if you varied that from a
probability of from 5-8 to 12 hours to essentially it
vould take a day and the CST depletion time has been
increased from eight hours to a day, you can take that
as a group and look at how it affects certain sequences,

ani what it does toc the overall core 2amage probabilit-.
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Those kinds of changes will give you factors
of for instance t2n in the overall core damage
probability in terms of reduction. You can s2e that in
this way, essentially what you can do is take a look at
a specific plant's 4designe. Through this s2nsitivity
analysis, you take at least a first cut estimate on
wvhere that particular plant may lie with respect to the
station blackosut issu=2.

Odne thing I would point out is that I think it
is no surprise that the blackout probability -- that is,
the frequeancy of >ff-site pow2sr, what is the chance you
ar2 going to lose all AC pecwer, and that has factored
into it the diesel generatcr configuratiosns, how many
diesels you have, and so on. That is really the
ioninant taing, b2cause that one thiny alone, as you
might expect, can make considerable reduction or even
p.chaps increase if you have a very unreliable AC system
in cerms of the overall core damage probability. That
is really the one factor, as you might expect, that is
really important, and it 4rivas the overa.l core damage
frequency.

(Slide.)

MR. KIJLACZKOW3KI: I want to> go through these
guickly. Isolation condenser was the next event tree we

talked about. Those were treated as a plant class,
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although we did break this up into two little subgroups,

on2 using two isolation condensers ani then one using
only one condenser, but it also has an auto feedwvater
coslant injection system which is AC dependent for RCS
makeup. W2 just wanted to> se2 whether the one condenser
versus twdo condenser design, whether there was a
signifizant diffecrence in that or not. It turned out
there was not,

(Slide.)

¥R . KOLACZKOWSKI: For one2 of the
configurations versus the other, this has to do with the
unavailability of one or two isolation condensers. You
can see the kind of core damage probabilities you get
ar2 ahout the sam2, Both plants suffer from an early
RSC integrity loss ani failure to recover power and also
a later loss of RCS integrity due to pump seal leakages,
ani again still nd> AC pow2r r2covara4.

(Slide.)

MR. KOLACZKOWSXI: That is demonstrated on the
next slide. Thers are the three sequences that dominate
concerning station blackout. The mean probabilities are
shown. Again, the factors that dominate. AC recovery
again beinj the one factor throughout. Then we have the
RC3 integrity loss here as well as here, and that common

service water depasndency is a factor again.
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This assum2i the2re was no independent AC
makeup capability, when in fact there are isolation
condenser plants that are either adding or have a fire
punp, for instanc2, for RCS makeup, or som2 plants are
adding a HPCI system, which is a DC dependent, steanm
iriven system for maksup capability.

In this case, because of the isolation
condenser design, the majority of the core damage
probability is 3dciven by loss of RCS integrcity, that
indeed if you can provide a makeup capability you can
look at all the s2quenc2s and get an overall reduction
in the core damage probability of better than a factor
of ten.

MR. EBERSOLE:s Throw that previous slide up
there a minute, please.

I just am getting a look at thesa2
probabilities. They are 10-5, some number times
10-5. When we are up in that area, I guess I have a
commitment to ask you about your consideration of common
mode failures, and the point of entry of these types of
effects. To add 3 nuambec lik2 that or 2van slightly
lower, are you convinced that you look at the
contribution of common mode influences thoroughly?

MR. KOLACZKOWSKI: I think so. Certainly in

tha AC work. I think they tried to do it in terms of
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looking at the dissel and air start system, and so on,
those kinds of coanfiguratiunse. I think that has been
looked at from th2ir point of view. From our point of
view, as I pointed oat during the review of the systenms,
we tried t> account for the operator potentially being
in a common mode. At the support system, common service
vater, lighting in the rooms, those kinds of things, we
dent through pracarsor information, historical
experience, looked at where and what types of common
323es hava be2n d5zzurcinj, ani then tri=sd to account for
those in our analyses.,

I think we have done as good a job as can be
ione.

MR. EBERSOLE: Thank you.

(Slide.)

MR. KOLACZKOWSKI: If wve look at the newer
BWR*s, rem2mber, that was the third event tree. Here,
we made a distinction. We took the newer BWR's and
broke them into two subgroups, those plants typical of
the BWR four vintage, which have HPCI and RCIC systems
which are two independent steam driven pumps which
provide both decay heat removal and makeup to the
reactor cod>lant system, then the BWR 6 design, which has
essentially the alternate decay heat removal concepte.

It has the HPCS system, H~-P-C~I. It has its own
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dedicated DC system, its own dedicated service water
system, its own d124dicated set of zontrols, so it is
really a third division all by itself. And you will see
the effect that has in Jjust a moment.

MR. EBERSOLEs That system doesn't remove heat
from the plant, p2r se, at all. It just dumps it into
the suppression pool.

MR. KOLACZKOWSKI¢:¢ That's true.

MR. EBERSOLEs Why d4id it make a difference?

MR. KOLACZKOWSKIs First 2f all, you will see
that the probability of it and RCIC failing are
consida2rably less than th2 probability of the two steanm
driven systems failing.

MR. EBERSOLE: But the containment failure
remains the same.

MR. XOLACZXIOWSKI: That is true, but the
containment failure does not become an important item
until way out around -- the best estimates are now like
about 40 hours, that kind of thing. We think that Dby
that time the probability of recovering power =-- of not
recovering power is just so long that probabilistically
speaking, that 2nis up not being a very important
sequence, that in fact you are still more likely to melt
the core first du=2 to ths HPCS not being available and

RCIC also not being available.
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¥R. EBERSOLE: #Where is the battery powver
coming from in all this time? Are you going to tell us?

MR, KOLACZKOWSKIs The HPCS system, because it
has its own dedicated source of power, as long as its
battery is runniny -~ excuse me. As long as its diesel
is running, it is 21so charging its own Dbattery.
Therefore, the battery power for that division is
remainings You have all controle. You hava the dieszl
opszrating the pump, and that thing just continues to
hump along.

MR. EBERSOLE: How 40 you know what is
happening? Where is the instrumentation?

MR. KOLACZKOWSKI: There is instrumentation on
that third division s> that you know the status of the
plant and the status of the system. This outlines the
basics of the base design on the HPCI and RCIC systenms.
[ von't go through that in detail.

(Slide.)

MR. KOLACZXOWSKI: There are two seguences
here that become important with regard to station
blackout. Again, the U1B1 has to 15 with initial
unavailability of the HPCI AND RCIC systems to respond
t> the accident. Thos2 ara the only DC-dependent decay
h2at removal systems you have. So if those do not

respond and you d> not recover power in sufficient time,
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then you will und2rgo core danage.

Then the U2B2 segquence has to do with HPCI and
RCIC initially working but then failing later due to
really a variety >f failure modes ranging from battery
depletion 2ffects to loss of ventilation effects to
possibly ga2tting water in the steam drum due to shutting
on and off of these pumps and then the wvater getting
into the turbine, that kind of thing. There are a
numnber of things that play a role there.

(Slide.)

YR KOLACZKOWSKI: Tharefor2 again for the two
seguences you see the mean probabilities for again a
sinple two division type syst2m. The first segquence is
driven by the unavailability of HPCI RCIC, and then the
seconi sejaence, th2 mnore dominant on2, having to do
with DC and ventilation loss effects on the continued
operation of HPCI and RCIC and wvhether or not the
operator can go down and respond.

This is the one I was talking about where, by
th2 time this happens, the operator has to go down into
a room that is 150, 170 degrees, and he wouldn't want to
be there for so long, so we didn't want to give a very
high chanc2 of operator success here.

(Slide.)

MR. KOLACZKOWSKIs Similarly, you can do

ALDERSON REPORTING COMPANY, INC

400 VIRGINIA AVF . S W, WASHINGTON, D C 20024 (202) 554-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

104

sensitivity such as -- what about if the operator cannot
or could with some better chauce be able t> run HPCI and
RCIC without ventilation. Again, within the sensitivity
bounds we have investigated here, it doesn't have a
significant chanj2 in th2 overall cor2 damaje
probability. Again, the blackout probability way down
at the bottom, of course, is the major thing again where
you can get a considerable reluction in the core damage
frequency.

(Slide.)

#R. KOLACZKOWSKI: Lastly, remember I
mentioned we took the newer BWR's and broke them into
two groups, this being now the HPCS design, the BWR 6.
Th2 important factor here is that HPCS has its own
dedicated DGDC service water controls, instrumentation,
et cetera. B2for2 we sawv 10-5. Now you are seeing
more like 10-6.

Azain, ths sam2 two sequences are the
important ones, but now from a relative standpoint the
core damage frequencies are like a factor of ten less
than tha2 other 12si3ns.

(Slide.)

MR. KOLACZKOWSKIs There are the mean

probabilities, again, the factors that affect the

sequences.,
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that a lonjer time?

¥R. KOLACZKOWSKI: Yes. That is also another
reason why the RCIC, or in the previocus design the HPCIs
and the RCICs, mizht fail later. That turned out to be
not so d4ominant b2zause it is way down the line. It is
not as dominant as the DC failing at five hours into the
ac-ident or the fact that you have lost ventilation in
the pump room; that thos. dominate way before you get to
those problems of the exhaust pressure and the high
temperatur2, based on SASA analysis.

(Slide.)

YR. KOLACZOWSKI: On2 thing that was not
addressed in the current version of the report very
well, and #4hich w2 have jone back and taken a better
look at, is station blackout and a loss of
instrumentation.

As pointed out by Mr. Epler, it is important
to know what the plant status is. You are relying on
just DC backed vital instrumentation to t2l1ll you what
the status of the plant is. #Without that
instrumentation, the operators are virtually flying
blind.

We lookad at various inverted designs, at
vital AC configurations for instrumentation, and we did

find one d2sign that is probably the most susceptible.
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Basically thot design is configured such that you are
again looking at a simple two-division AC/DC systenm.

You have two inverters for vital instrumentation where
you ar2 supplyiny power. If you shoull 1lose AC, you are
supplying power from the batter buses through inverters,
and eventually into your instrumentation. AC is the
preferrz24d source. That is the source they are normally
being powered off of is coming off of an AC bus, off the
MCCs, and that thare is a mechanical switch. It is not
a solii state switch. It is physically a relay or a
contact that must change plac2 so that when this
preferred source >f power AC is lost, as it would be in
blackout, the switchover must take place so that it
sWitches over <o the battary source so the
instrumentation can continue to operate. This design is
probably most susceptible, ani based on the data we have
on inverter reliability, switching reliabilities and sco
on, it looks like the fregquency of this occurrence for
this design, and again, a simple two-iivision AC/DC
system would b2 lik2 on the order of 10-5 per reactor
year. dAe ion't think the core damage probability is all
that high, primarily because if the operator -- first of
all, he will know that he is in a station blackout. If
he has also lost instrumentation, we feel that among

other things, lik2 trying to get power restored, one of
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the things he is definitely going to do is go down and
find out why he 41ocesn't have this instrumentation. I
vouid think with the known history on inverters and
switchover capability and so on, that's one cf the areas
he would Jda2finitely have checked out right at the
beginning, and typically wvhat happens is that this
switchovar 4o02s ndot tike place. It is something that
you can easily recover from. You can switch that over.
You can get your instrumentation back and provided you
don't have any other system failures, the core damage
probability is probably very low because of the loss of
instrumentation. A3ain, it is a factor we waut to point
sut. It is som2thing we need to review and review in a
specific plant to make sure yd>u are n>t susceptible to
thls kind >f =zvaat.

(Slide.)

MR. KOLACZOWSKI: Comparison of the base
design, simple division. pase case analysis with safety
goal, you see the four basic designs, the total core
danage probability, and those are some of the mean
values. W2 pointed out the possible range on external
avants. You se2 that compared with the proposed core
melt safety goal currently being looked at by the NRC.
I should point out again that this is only for the base

design, that many designs will have less susceptibility
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to station blackout, they will have better reliability
in their auaxiliacy fe2dwatzr trains, watavar, and so for
many plants this comparison will be much more favorable
ni terms >f comparing to the safety goal.

(Slide.)

¥R+ KOLACZOWSKI: A word about containment
failure. Basically w2 looked at six different
containment designs currently in use in the industcy.
The ice condens2r, smill and large drive Mark 2, Mark 1
and the Kark 3. #What I am saying here, depending on the
containment d2sign used, indee2d, the time you have
before potential containment failure can vary
considerably, and the containment failure modes can also
differ, although for the most part ovsrpressure
continues to play a dominant role in all the containment
i23i9ns althouzh 133in the time you have bafore that
ovarpressure evrat can change considerably.

One thing I want to point out about the ice
condensers in the Mark 3s, you will notices it says at or
after AC recovery. One of the things currently going
into the ice coniansers of th2 Mark 3 is the use of
igniters. That's fine given you can burn the hydrogen
as it is being generated, or perhaps it is fine.
However, in a station blackout event, all the igniter

systems that we have looked at rely on AC power to
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oparates. Therefore they will not be able to burn the
hydrogen as it is generated, and given you have suffered
core damags and generated a considerable amount of
hydrogen in the containment, then should you recover AC
power, it is designed such that thge igniters will come
>n automatically or by procedure, the operators turn on
an igniter, he will turn it on in an environment that is |
very hydrogen-rich and bad things could hap;en. ‘
So here is a partaiculr set of sequences. And
turning them on is detrimental rathern than helpful It
brings sut th2 importanca of once AC is restored,
knowing what systems you want to bring on line and in
vhat order.
MR. PAULITZ: I've 30t a juastion. Before you
taked that slide >ff, would you exprlain the eletrical
penetration failure on the Mark 1 and 2 for a little
bit?
YRe KOLACZKOWSKI: Apparsntly on the 1s and
2s, there are some designs that the electrical
penetrations that are on the irywell are nd>t indeed
welded penatrations, but they use an organic type seal,
ani the SASA idantified a failure mode whereby the
increasing temperatures in the containment which will
sccur because you have lost drywell and so on, will

iegrade th2 s2als, th2 p2netration will rupture, and it
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will blow out way before, not way before, but a number

of hours ba2fore ysu would suffer a potantoal
ovarprassucre to the containment.

So indeed you end up with a bypass path for
radiocactiva fission proiucts to> escap2 through this
penetration and out into the environment.

(Slide.)

MR. KOLACZCRSKIs In susmary, as far as the
things that appear to be important to the station
blackout issue, h2re is a list from a sort of generic
p rspective., That is the standby reliability of decey
heat removal systems is certainly important. DC
reliability and battery capacity, trying to extend that,
an] in-luling instrumentation and control is a vital
issue and something that needs to be looked at on a
plant by plant basis.

The comaon service wvater depesndencies we have
discussed. The loss of reactor coolant system integrity
is important to s>m2 plant d2signs; tryiny to show the
effect of differeat containment sizes and design
pressure on the timiny and tharefore the potential risk
from such an accident. Operator training and procedures
are important. I will discuss thr22 important factors
in a moment, and then external events.

(Slide.)

h'
v
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¥R+ KOLACZOWSKI: On a major plant type basis,
PAdRs, again we have to look particularly at the
auxiliary feedwatar system unavailability, battery
depletion effects on continued coperation of the
auxiliary f22ivatar systa2m; and again because you suffer
in not having reactor coolant system makeup capability
anier loss of AC conditions, if you fail RCS integrity
that is an important itenm,

The BWRs, again the RCS integrity loss is
important. HPCI and RCIC, it is the case of beiny able
to continua to operate those under a prolconged period
with loss >f ventilation, eventual loss of battery, or
power, et cetera. Then the HCSC RCIC designs, these are
important factors.

(Slide.)

MR. XOLACZOWSKI: There are thr22 important
human actions. The first is obviously to recover AC
pover. That is a simple statement, but I might say that
there are some very important procedural aspects thare
that need to be considered, things like are you going to
send everybody down to one diesel or are you going to
try to work on multiple d1iesels at the same time?

If the blackout is for a prolonged period, do
you have procedures in place such that the dispatcher

puts you high on the list in terms 5f placa2s he wilil
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recover power to first, whereas versus if you are
ctuaning on your diesels and everythiny is fine, maybe
hospitals and medical facilities are more important to
get power to them first rather than to the power plant.

Ext2niing battery life, I think we have gone
into the fact that DC Lbattery depletion has a
significant effect on many of the d2signs, and anything
he can do to strip unnecessary locads and extend that
batter lifz2 is certainly important.

MR2. EBERSOLE:s May I ask a guestion at this
point? I have be2n seeing that the diesel engines have
an interesting source of air supply. They are normally
punped up by AC driven compressars for the air supply.,
but at ths bottom line, most of these diesel plants have
an engine driven small diesel air compressor which gives
tham sort >f a black start capability. They can start
their own diesel with which to start the big diesels
using small engines.

Well, t> 1lift that sort >f conc2pt into the
battery area, is it possible that what we really might
consider i3 an 2n3in2 driven DC power supply for the
rare but aimitted case of loss of DC power? There is
not much investment in it.

MR. KOLACZKOWSKI: hat could cectainly be a

possibility, something we could look at for future
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designs. I think you have to separat2 that from
backfitting and you need to look at whether that is
r2ally 3 n2cessacy thing to do, if it is really an
advantageous thing to do in a backfitting situation, or
are there other aspects of the plant design or operation
which woull essentially counteract that s> that blackout
is maybe not important to that plant, and maybe that
tind of a fix is re2ally not mn2ces3ary. I think you have
to look at it on 3 case by case basis.

MR. RAY: I should think that any station
superintendient that was worth his salt, if he saw that
he was in a situation where his battery was going to
determine his 1lif2 or death, he would jercy-rig
something by bringing in a motor-driven auxiliary jacke.

MR. KOLACZKOWSKI: Yes, and I think that given
endugh time I think that is something he could
d2finitely do. In the meantime, I think he ocught to do
and have procedures in place to recognize: What are my
unnecessary loads? Which ones can I strip? When can I
strip them? So that that is laid out so that the
dparator isn't rijht then in the situation trying to
guess what he can strip and vhat he can do; that he has
procedures in place to te2ll him how to extand his
battery life. And we have talked about the last itenm

about it being important as to which system he is going

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE , S W, WASHINGTON, D C. 20024 (202) 554-2345



115

1 to bring back on and in what orier.

2 (Slide.)

3 MR. KOLACZOWSKI: Okay. What I hope I have

4 done this morning is that in trying tc address how

5 important is station blackout in looking at the accident

6 sejuences and pot2ntial core damage probability and

7 risk; that unfortunately no one ansver exists. We have

8 not found a single widget that if you added that

9 eaverybody's problams would go aways that it does depend

10 on different plant features and operations. However, we

11 fe2l that the bas2 case analyses we have done and using

12 with thos2 concurrently the sensitivity analyses in the

13 study, ve can actually cover a variety of plant designs
. 14 ani even iavestigate spacific plants on 3 plant by plant

15 basis.

16 With that, I guess that concludes my remarks

17 unless there are other juestions.

18 MR. RAY: Allen, what is the status of your

19 report? Is it in final form now? Has it reached the

20 point wher2 your revisions have been determined and you

21 arc2 producing it?

22 MR. KOLACZKOWSKIs: As Pat pointed out, ve are

23 on a scheiule t> try to get it out by October. NRC has

24 been reviewing it, and a number of branches within the

25 NRC have b2en reviewing the resport. You people also had
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th2 report. de are getting comments back to us now and
incorporating those. Essentially we are working on the
final ravision curcently and 15 plan to have it out by
October.

MR. RAY:s Has a copy of this been
distributel?

MR. SAVIO: Yes, sir. It was about three
weaks ago.

MR. RAY: It is availale to us.

‘Is it available to industry?

MR. KOLACZKOWSKIs Pat, I guess you'd have to
ansver that guestion.

MR. BARANOWSKY: No,

¥R. RAY: Will it be?

¥R. BARANOWSKY: It will be available as soon
as it is published. What ycu see here is some draft
naterial that w2 have made availabls for internal
review. I don't normally publish interim results for
industcy raviswe. ©On th2 other hand --

YR. RAYs T wasn't thinking in its present
state. I%t will b2 a NUREG or something?

MR. BARANOWSKI: This will be a NUREG
contractor report, and hopefully it will b2 available in
October. Now, at that tise I would hope industry would

take a look at it, and given that there are some flaws
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or problems with it, let us know so that when we go
through that next year of formulating positions and co
forth, w2 -an mak2 appropriats corrections. I don't
think there are major flaws in the work, but I think
that's the kind of review we would like. The thing
should be publishad as a NURES.

MR. RAY: I would think industry wsould be most
anxious to get a copy of this so they can do some
self-analysis and determine what their prospects wvere
for major chang2s on th2 plants down the r2ad.

MR. BARANOWSKY: I think one of the things
worth 4o0in3 is taking a look at how your plant stacks up
with all these different sensitivities that have been
ione in orier to see if it looks like you might have a
problem.

¥R. RAY: Okay.

Are there any questions for ARllen from the
panel?

(No respons2.)

MR. REAY: Okay, we will take a ten minute
br2ak and cra2turn for the Oak Ridge Report.

(AR brief recess was taken.)

MR. RAY: We will resume the meeting.

At this time we will hear from the Jak Ridge

Natiocnal Laborato-y Team on the work they have done on
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reliability of em2rgency AC power.

(Slide.)

MR. BATTLE: My name is Ron Battle. I work at
Oak Ridge National Laboratory, a d I will present the
results of our analysis of emergency AC power systems
for nuclear power.

(Slide.)

MR. BATTLE: The purpose of our study is to
provide a technical basis for the NRC to resolve station
blackout, the g2n2ric issue of station blackout. We dil
this by estimating reliability of AC power systems. We
idszntifiel factors important to reliability, and we
2stimated some costs of some of the improvements.

(Slide.)

MR. BATTLEs Tha scope of this project is to
offsite power analysis and onsite power analysis. I
will summarizs somn2 rasults of offsita powar and
prasent -- most of my presentation will be in the onsite
power.

The onsite power, ask you can see, is design
review, looking at a lot of operational data and
r21iability analysise.

(Slide.)

MR. BATTLEs The loss of offsite power, we

looked at frequency of events and restoration by cause,
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ani we lodcked at important design and operational

factors that affect offsite power.

(Slide.)

¥R.

BATTLE: H2re2 I have a curve that shows --

broken down by system or by plant cetered an areavide

factors, t> show fr23qu2ncy versus 3Juration of loss of

offsite power.

As you can s2e, the most freguent events are

plant cent2red, and it tapers off -- it probably reaches

zero somewhere between 10 and 100 hours. It would have

to be juit2 a serious evant t> g¢ mor2 than 40 hours or

SO

(Slide.)

MRe.

BATTLE: Som2 of the factors affecting

>ffsite power availability in the design are

interconna2ctions of the switchyards. We have identified

this. Normally they receive their preferred power from

dn2 sourca,

sources,
course.

together,

a>rmally

survive.

the switch yard. There are normally two

and you also have to transmit power, of

Frequently the switch yards are connected

and

th2y fr2gu2ntly 3o down together.

Some plants have a separate line that is not

=2nn2ct21 to the switch yard, and it seems to

¥R.

EBERSOLE: I wonder if youv would go back
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to that curve a moment where you showed the jeneric
frequency and duration. You show something like a one
hour power outagz oh, once every five or six years, all
causes combined.

Could you give me a comment on the spread of
data?

Is that a national average? What's the worst
utility that I'vs got bscause I think this is the kind
of information that misleads you because of its median
aspects. W2 may have a half a dozen utilities who are
the only ones we really need to worry about.

KR. BATTLE: In our report we do break it down
into so;e atilities -~

MR. EBERSOLE: Where is the worst one like
that?

¥R. BATTLE: .25 is like an average for some
of the vorst plants.

MR. EBERSOLE: For how long an average?

MR. BATTLE: I don't remember r2a2stdoration
times. Florida, you could look at those as an example.
They have 3t. Lucie and Turkey Point, and they have
gquite a high frequency.

MR. EBERSOLE: That's the one I was thinking
about by the way.

MR. BATILE: They say thesy -an r2pair theirs
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like on an average of 30 minutes.

MR. EBERSOLE: Simply on a cra2porting basis,
don't you think it is important that you show the lower
end of the speactrum when you show a curve lik2 this?
This is really deceiving to the average reader who reads
that and says hmm, that's pretty good. What it doesn't
show is w2 have got a substantial number of plants that
are in big trouble.

MR. BARANOWSKY: Tha factors we are talking
about in ta2rms 2f the upper end of the spectrum are
factors of like two to three. We are talking about
uncertainties in the whole station blackout issue of 10
t> 20 or 20, Th2 Sanjia guys have cranked these
uncertainty factors in the analyses. This curve is not
nisleadiny in that it presents averags data. It would
be misleading for us to present an upper bound and say
here is what all plants look like. We recognize that
sone plants are ad>re pron2 to lossas of offsite pover
and of significant duration-, and for that reason, you
may recall that I said we would like t> see some minimum
reajuirements plus possible tradeoffs. That is to say
the plants with the less reliable offsite power circuits
mijght bz ra2quired to have more2 reliable onsit2 power
circuits. So this factor would be taken into account in

any regulatory position that would eveolve. And when we
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do finish the offsite power reliability report, I think
you will s=2e considerations in there for plants that are
on the upp2r 2nd 2f the spectrum, and we will try to
address them appropriately.

MR. EBERSOLEs:s The worst case is only a factor
of two or three away from the average?

MR. BARANOWSKY: (Nods in the affirmative,)

8R. EBEKSOLE:s And ve are dealing with what,
facztors of 20 or 307

MR. BARANOWSKY: In terms of overall
ancertainty. Now, th2 factors of two or threes ra2late
principally to losses of up t> about one hour. As you
get into losses of like ten or twelve hours, the
distributon spreals. You are talking about
probabilities. There are frequencies, let's say, of .01
to .05, as an average, and there is a chance at that
point that a factor of two or three could be a factor of
three to five or three to six, something like that. I
have seen publish2d some places analyses that show that
offsite power losses of like eight to ten hours or
something along that length of time are like 10-3 or
even less, and that is even hard to believe.

MR. EBERSOLE: 1Is this related to hurricane
damage?

MR. BARANOWSKY: No. Using Baysian analysis

ALDERSON REPORTING COMPANY, INC,
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to correlate data from several sources. I personally
have a problem with that because I don't think we know
that the once in 3 thousand year frequency in terms of
duration of outags -- well, w2 just don't have the data
base for it.

MR. EFBERSOLE: I guess one of the things that
bothers me, vhat you say implies so if *he worst end of
the spectrum is only two or three worse than the
avarag2, y2u really -- we have a number of extremely
strong grid designs. You say there is a point of almost
no return in that r2gion because the problems are inside
the plant.

MR. BARANOWSKY: I am not guite sure I
anderstand.

MR. EBERSOLE:; We have some very strong and
very weak offsite power systems.

¥R. BARANOWSKY: Oh, yes.

MR. EBERSOLE: You are telliny =2 it doesn't
make any difference.

¥R. BARANOWSKY: It doesn't mak2 a world of
differencs, okay, but factors of two and three. It is
not factors of 10 and 20.

MR. EBERSOLE: Right. Thank you.

(Slide.)

MR. BATTLE: RAnother design feature that we

ALD :RSON REPORTING COMPANY, INC,
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7 stability and weather. We are looking a little further
8 into some correlations with weather and r=21iability of

¥R. EBERSOLE: Did you look at the Savannah

11 River and Hanford designs and notice the striking

rh
.

erence in their approach to powver system

13 reliability, the difference between that and commercia

15 MR. BATTLE: No.
16 ¥R. ERERSOLE: You didn't look at the

17 ro2duction plantse. W2ll, there is a complately

©

18 different philosopohy trey use.

19 Okay, y>ou didn*t look at it. Ckaye.
20 (Slide.)

« BATTLE: The onsite power system
22 reliability consists of a design review, operating
23 experience review, and reliability analysis. The

- - - ) - ~ . : 1 -
. 24 remainder >f my presentation #willk be 2n this systenm.
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MR. BATTLE: First, I'll discuss some of the
limitations of this analysis, the bouadariess that wve
have put on that, We looked at SARs for most of our
data. We 31id get additional data froa plant visits and
other gquestionnaires and such that are available in some
i2tail. W2 ra2via2v2d procedures from a number of
plants. We looked at some other PRAs to see what
insights they might give us into how we want to conduct
our study. We used operating experience to guide us in
that also. We tried to 1limit our study, not to be a
plant specific stady in that we don't want to jet 1own
into the details that are unigue in one particular
plant, but we want to use enough information that wve
have reprasentative information. It is not just the
generic design, but it is no so detailed that it is
unique to that plant and only useful to that plant.

We have already discussed that LOCA was not
on2 of the events we considered, and based on this, that
determinedi the nuaber of diesel generators that we would
require in providing AC power to the system.

W2 stoppei where th2 accident sejuence study
took up, where Allen‘'s study carried on.

MR. RAYs You say LOCAs were not included, but
I see there you included small LOCAs.

MR. BATTLE:s That's right. That's essentially

ALDERSON REPORTING COMPANY, INC,
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the difference in the fast start of the diesels and the
nuaber of diesels that would be required.

MR. RAY: But you really excluded, I gather,
then, the large LOCA rather than all LOCAs.

MR. BATTLE: Yes.

MR. RAYs On your s=2coni bullet, past
operating experience, what was the source of the
information on past operating experience?

MR. BATTLE: I have a slide on those sources.

MR. RAY: Thank you.

¥R. BATTLE: Interactions that are important
to the diesels are =-- one is the cooling systam. Sonme
plants are cooled by some -- some diesels are cooled by
sa2rvice water and som2 are air cooled. The diesels
cooled by water are dependent on the plant service water
system, DC power. Some plants have dedicated diesel
batteries and some2 depend on plant 1R batteries
strictly. We found that even those with dedicated
batterias, th2y arc2 also jependant on th2 plant 1E
battery to supply AC power to the systenm.

Offsite power, there are interactions through
the control system, relay logic and whatnot that can
make onsits2 and offsite dependent on each other. The
NRCT has looked at the problem o5f low voltages such as

occurred at Millstone in '76. They have treated this
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. 1 oroblem f5r a number 2f ys=ars now, so we did not include
2 these 2vents, this event, in our analysis.
' 3 The paralleling of power source is another
4 possible interaction. This is5 normally interlocked so
that you can't parallel thenm. We assun that these
€ interlacks function to> pravent your parallaling the
power sourcese.
8 (Slide.)
4 MR. BATTLE: When we startei our analysis, as
10 I said, we did a design review. We tcok the SARs and ot
1 her scurces of design information, anil we loo0ke2d,
y. tarting at the switch yard, and ve went all the way
13 4down throujzh thz 1ies21 and 1looking at its subsystenms
. 14 and their dependencies. We lcoked for common cause

15 failure moies in the design where we could see them, and

16 we looked at their interfaces with other systams in .

<

18 available, and during othe course of the analysis, we
19 did some site visits, discussed operating procedures,
2 designs. We observed some tests to see how they

2 followed their procedures, just to get a3 jeneral feel
22 for how the design and operation interacted.

23 (S1lid=2.)
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operating. We s2lected from them 18 plants. We
selected ones that were representative of what is out
there as far as their configuration. The 1 of 2 here
would mean two di2sels available, but they would provide
on2 to provida shutdown AC poder. We selacted 11 of
those plants. That's the most common configuration in
the industry right now. And then we selected several
plants from these other configurations.

¥R. EBERSOLE: 1In that confijuration colunmn,
is there any difference between the case wher2 you have
a coincident large coolant -- you are not --

MR. DAVIS: What about shar21 ani swing
diesels? How do you pick those up in your
configuration?

MR. BATTLE: Well, like the 2 of 3 unit, we
woulk say =-- that would be for a two unit plant that yas
three diesa2ls. So it would require two diesels. One of
theé wvould be a swing diesel.

YRe DAVIS: I'm thinking of the Surrcey
configuration where each plant has two and then there is
a swing diesel.

¥R. BATTLE: At Surrey each one has one. That
would be 2 of 3.

MR. RAY: Do I interpret correctly from

something you s2i1 on this slide at th2 outset that the
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number of plants selected with these specific
charactaristics raflects the population of plants in the
industry?

MR. BATTLE: We didn't select them based only
on that. 42 1o5ok21 at the dissel manufacturer, the age
and configuration of the plant. In some cases we
select2d so>ne t> 32t som2 of th2 diffz2rent NS3S
vendors. So we tried to be representative of many
iifferent factors.

¥R. RAY: Not just the population of 1 of 2
ani so on?

MR. BATTLE: That's right.

MR. EBERSOLE: The 1 out of 3 plant, which one

is that?

MR. BEATTLE: Yankee Rowe.

¥k. EBERSOLE: Yankee Rowe, 0old timer. And
tha 2 of 5?7

¥R. BATTLE: That woulds be Hatch and Farley,
anl I juess Zion.

¥R. PAULITZ: That Yankee Rowe was retrofitted
a3 number of y=2ars a3o. They had none. They 3id have a
hydro facility up the road. That was before the
Northeast blackout.

MR. EAY: You mnean it was ra2trofitt2d baforz

that?
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MR. PAULITZ: After.

San Ono>fre started out with none. Then the
Northeast blackout came alony and they jot ijiesels.

MR. BATTLE: There were a couple of designs we
1iin’'t noi21. That was 1 of 1, Big Rock Point, and
Brown's Ferry has eight diesels. We didn't model that.

(Slide.)

¥R. BATTLE: Looking at saom2 of tha operating
experience data, we 100 at the data sources, we did a
statistical analysis and we 4id a common cause failure
analysis.

(Slide.)

MR. BATTLEs OQur best data came from the
station blackout juestionnaire which we sent out to the
utilities. We 3ot data from about 36 plants and about
930 diesels, consisted of the number of failures, the
demands, the test and maintenance unavailability, repair
time, ane ve also got some data on modifications. Ve
1lso got so>me operational expariencs jata from
NUREG-0737, which is the ECCS gquestionnaire containing
many other things other than diesels. But there were 22
plants and 58 diesels in that. Most 5f it had outage
data and repair time or down time. And of course, ve
us2d tha LERs.

YR. PAULITZ: I*'m glad somebody is using

.~
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(General laughtere.)

(Slide.)

MR. BEATTLE: 1I'll present some of our
statistical results and compare them with the reent EPRI
study. We calculated failure on demand. We have an
average of about 2 x 10-2. EPRI was 2.3 x 10-2.

Th2 ranges are close also.

By the way, we have guite a bit more data than
thay do, s> some >f these factors might change, and
their results might change a little if they had some
1ata., Failur2 t> run wvas 2.4 x 10-3 average for us,
ani we calculated this for all plants, not only on a
plant specific basis.

YR RKAY: Explain for me th2 difference
between those two categories.

MR. BATTLE: Failurz on 1e2mand is failure of
the diesel to start. You ask it to start and it
icesn't.

Failure to run was the diesel does start, but
then it fails sometime later.

Jurs was 2.4 x 10-3. At EPRI they
calculated for tw> plants, 1.4% x 10-3 to 1.5 x
10-2.

MR. ERERSOLE: Pardon me. Run how long?

ALDERSON REPORTING COMPANY INC
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HR. BATTLE: We based our data on =-- well,
this is failure p2r houre. I 1idn‘’t put that on there.
I'm sorry. This is the failure rate.

MR. EBERSOLE:s Failure per hour.

¥R. BATTLE: We looked at unavailability of
the diesel and how much that would contribut2 to systenm
unreliability. I'm putting these numbers up here to
compare them to EPRI, but the average we used here was
lower than that b2cause we only considered the down time
wvhile the reactor was operatinyg, and the average for
that was 4 x 10.3 but we did use averags.

MR. KASTURI: Did you include the second run
cateqﬁry? These are starts and loading seguence. That
is failure to start?

¥8. BATTLE: That's right.

The average unavailability compares pretty
clase. Th2 hour rang2 was much gre2atar than theirs. I
think it is because of the difference in the data, the
amount of iata., The mean tim2 to repair at the EPRI
study d4id some testing. Our aean time was 32 hours.

MR. RAY: I wasn't listening hard eno. gh.

On Item 3, TEéM, what does that mean?

MR. BATTLE: Test and maintenance, scheduled
maintenance, reactor down.

MR, DAVIS: On that issue, do you assume that

ALDERSON RI PORTING COMPANY, INC
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even if the unit is erperiencing test and maintenance
then they demand, that you automatically assume it
fails, even though you may be able to bring it 1into
service in time to restore AC power?

MR. BATILE: No. W2 don't give it =-- well, I
guess you could apply the repair time to it. A lot of
the test and maintaznance wouil be an sverhayl of the
diesel. It is completely torn dcrn, and realls, you
couldn’'t raturn it to service very quickly from that
service.

KR. DAVIS: It is possible for a diesel to be
overhauled while a plant is operating? T thought there
vas a tech spec limit.

MR. BATTLE: There is 72 hours on the number
2f plants.

MR. DAVIS: The answer is vou diin't give any
credit for test and mazintenance, iu that right?

¥R« CAMPBELL: I would like to respond to
that.

I'm Dav2 Campbell with JVF Astsociates.

One thing we did observe at all of the plants
we visited -- ani I assume it is the case zverywhere, is
thre is no real contrihution here from testing the
diesel because evary plant does have a test ovexride

capability. SO wWaat w2 are r:ally talking abcout there
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is scheduled maintenance and -- well, the number we used
vas scheduled maintenance during the time the reactor is
Sperating and does include some time the reactor is shut
down as well.

MRe BARANOWSKY: Let me also add one thing on
that 72 hour tech spec .iimitation.

There are some plants that have 2 seven day
tech spec outage limit for diesel generators, and
vh2nevar 2 utility has, let us say, a lesser allowed
time in their technical specifications and finds the
diesel is g3oing t> be unavailable for a periol longer
than th2ir tech sp2c will allow, they will come in to
the NRC and ask for a exemption or an emergency tech
spec chan3j2, a1 on2 tima type 2f thing. So they may for
sone reassn or other find out that the diesel is in an
inoperable status, that they have to tear it down, and
thay are no>t 3o0iny to wiait for a refu2liny to 40 that.
They are going to try to get it done with an emergency
tech spech chang2. That will be discussa2d a little Dbit
this afteraoon also.

¥"R. BATTLE: For a common cause failure, I
show ranges for the two studies. T don't show here
categories. We looked at human failures and hardwvare
failures, and EPRI also has not a catsgory. Ours is

-4 -3
from 1 x 10 to 4.2 x 10 . These are
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-3 -3
probabilities. EPRI's is 1.7 x 10 to 8.4 x 10 .

MR. DAVIS: What ar2 those numbers exactly?

Is that the probability that yéu will lose all diesels?

MR. BATTLE: That is the probability that you
will lecse sufficient AC pover, for example, if you have
t> have t#d> out of three dies2ls to c¢c251 ysur plant, you
have to lose two diesels. That is the probability that
you would los=2 those two, at l2ast twd diesels.

One thing here is EPRI took plant specific
data and 1id a Baysian analysis. We took all the data
from the industry and applied the data as it would fit
to each plant in their specific design, how their
category would fit to that design.

MR. KASTURI: Did you explain common cause as
saying you would lose a sufficient number of diesels?
Does that mean you would have considered factors beyond
conmon cause in these failures, because I could have put
one of these on a test or maintenance and the other one
might not start. Would that be in your category of
conmon caus2?

MR. BATTLE: N>, that would have been common
cause. W2 10 hav2 th2 probabiity that thz 1issel will
be unavailable for test and maintenance. That will
contribute to the unreliability of AC power, but it is

not common cCause.
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MR. KASTURI: You truly looked at the
commonality of why diesels did not start? 1Is that how
you looked at it?

MR. BATTLE: That's right.

For the demand data, we have an average of
about 32 12mands per year. This is averaged over all
the plants. The range is from 12 to 85, By the way,
for most plants this is considerably more than would be
reguired for their testing. EPRI has an average of 35.
It ranges from 3% to €0. So there are quite a few more
i2nands than you #5uli anticipate a plant to have, Jjust

looking at their scheduled testing.
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MR. KASTURI: This does include the testing,
though?

MR. BATTLE: Yes. As a matter of fact, one of
the differences in our data might be that we took out
some of the tests that were done for maintenance. If
th2 diesel fail2d and they kept repeatedly testing it
vhile they were in the process of repairing it, we
didn*t count those as what I would call a valid demand.
We were l1lo2king at demands where they were testing to
see if the diesel would function under an emergency
conditione.

MR. RAYs Do you have any idea as a result of
your work 1s to why ther2 are so many demands as
compared with the requirements for testing?

MR. BATTLEs We do have these demands broken
down by type, and they vary. Some plants test, do
rejularly scheduled tests more frequently than is
reguired. In addition, they have LCO tests. There are
sone actual demands by loss of voltage on 3 bus or
inadvertent safety injection system. There were a
couple of -ategories, and they all added up to make it
nuch more than their scheduled tests.

MR. BEARD:s J.T. Beard. We are 3o0oing toc be
1iscuessiny that this afternoon. I guess the bottonm

line, not to pre-2mpt anything, but basically the number
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of test starts breaks down from the scheduled
naintenanc2 which could be once a month or scheduled
testing once a month, and that stacks up, it could be as
frejuently as onz2 a2vary thre2 days you ar2 raquired to
test all the diesels. The other major contributor is,
wvhen they have a diesel down, they go in.. an action
statement in their tech specs which rejuir2s for the
newer plants that all diesels be started on an every
eight hour basis. If you are into> that sort of a
position, 2very =2ight hours begins to rack up a lct of
starts, but we will be discussing that this afternoon.

YR. RAY: But those are requirei starts The
point was nade that the actual experience significantly
exceeds th2 raquirement.

MR. BEARD: I don't want to speak for Nr.
Battle, but I think what he said was that the testing
requirements under a routine situation where you do not
think ther2 is anything wrony with ths diesesls, but you
are more or less testing it on some frequency to show
that you have the reliability you think you do, that
might be, say, once a month. Now, onc2 a month comes
out to 12 a3 year. The reasons these numbers are higher
than 12 a year is for more than those situations. You
are right, the sther tests ar2 required in most of the

cases by the NRC.
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YR. EBERSOLE: The second and third and fifth
lines, that is all per generator per demand, right?

¥R« BATTLE: This would be failure per hour
(indicating).

¥R. EBERSOLE: Per generator.

MR. BATTLE: The others are probabilities
there will be failure on demand.

MR. EBERSOLE: So when you get the whcle set
thare, it looks like you may be getting 96 percent that
failed to do their thing? Right? Ninety-six percent
for reliability is an approxination.

¥MR. DAVIS: Per diesel?

MR. EBERSOLE: That is all per diesel, isn't
it?

MR. CAMPBELL: I would like to ai1d one thinj
to that on the test and maintenance unavailability. You
don’'t hava that contribution from two different diesels
at the same time, so you really can't add that together
anil multiply thos2 to get the system reliability.

MR. DAVIS: The guestion on the failure to run
number 231in, it would s2em to> me that that number
varies considerably to run. That is, the first hour you
would expect a much higher failure probability, I think,
than you would after several hours. Is it permissible

if you need the diesel ten hour to multiply that number
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by ten ani that gives you th2 failure probability for a
ten-hour period?

MR. BATTLEs We didn't assume that the rate
changed. We assumed that this wvas a constant from after
it started until we didn't need it any longer.

MR. DAVIS: 1In your data base, how long did
they actually run them to get that time?

MR. BATTLEs That failure t> run data we got
fcom failur2 to run all of the starts, all of the tests
that were schedulad to go more than six hours, and we
tod>k the number of fallures from those and calculated
the failucr2 to run from that 1ata.

MR. EBERSOLE: Did you find out why the
failure t> run, why there were failures t> run? T have
understcod this is to a great extent oriented toward the
tinme and h=23at 423ralation as such thinys as amerging
seils and rubber hoses, that they get old.

MR. BATTLEs That was some of them. They got
some rupture in some of the service water hoses and
sprayed ths diesels.

MR. EBERSOLE:s This would actually make the
failure to run rise with time rather than fall.

(S1id=.)

YR. BATTLE: Here I plotted the d1istribution

of our failure on demand, just to show you that it does
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vary considerably, nearly an order of magnitude.

fR. EBERSOLE: Now, I am trying to digest what
that mneans. That means you have some very bad ones?

MR. BATILE: Yes, som2 have much higher
failure probabilities than others.

MR. EBERSOLEs Could I ilantify a group of
those and say, these are really the ones that need the
attention?

¥R. BATTLE: We have identified the ones that
have high 1i2sel failure rates, and then we have also
shown wher2 that was important, for which plants that
was a factor.

MR. EBERSOLE: I see. We are coming to that.
Thank you.

(Slide.)

PR. BATTLE: We did an analysis by subsystenm
to see if there was one fix you could do to improve
independent diesel reliability, and there is not. They
are all spreai fairly evanly. You could speni a lot of
money fixing cne subsystem but you are still going to
g2t something els2 to cause a failure.

MR . EBERSOLE: Do I understand that the start
systems were almost universally better if they used
compression air rather than the little starting motors?

MR. BATTLE: Well, I can't say that is so.

ALDERSCON REPORTING COMPANY, INC
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There is some speculation that direct injection into the

zylindars aight b2 betta2r, but they have had distributor
failures. They fail also. A big problem in the air
start system is moisture that has been identified by
many p=2opl2. Air motdcs fail because 2f motors but alco
the valves and systems fail from moisture, too.

MR. BARANOWSKY:s Roan, before you go on, I was

wvondering if you might identify how specific plants

ion°'t find these averages holding through whereas they
may have a chroniz problem dus to one cause.

MR. BATTLEs VYes, that is a good point. This
is over the whole industry. Now, a fewv plants will have
a high probability from one system. I always like to
point out Farley, prior to 1978, they didn't have air
driers in their air start system. They installed it
late in '73, Prior to that they had -- I have forgotten
the number of failures. Quite a few. Six or seven, on
that order.

MR. EBERSOLE: Air driers are loaded with
jessicata, isn't it?

YR. BATTLE: There were some that used
iessicants and th2y blocked the system, so now most of
them are installing refrigerant type chillers, but since
they have installed it, they haven't had a single air

start failure. I have been 1l20king over thz past year
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or two to see if they have had some since we quit the
analysis, and they. haven't had any that I can find. Tt
seams to b2 working pretty well for them.

The point is, each plant is going to have to
identify, if they have a problem, and they are gcing to
have to fix it.

(Slid=.)

MR. BATTLE: We have broken common cause down
into two catagori=2s, human error contribution to common
cause, and next I will discuss hardware contribution to
zoamon caus2. First I will show, wve took the LER's, the
failures, and we looked for common cause potential or
actual common cause, and this is the wvway the failures
broke iown into on2 actual failure, s2ven weren't
available, and there were 51 that we identified to be
potential common cause.

We used the EGEG data or metiod. They have a
BFR computzr code, and based on diesel configuration and
design, W2 came up with th2 probability for each plant
that we were studying. Here, these are the ranges
presented on the slide for the probability of human
error commdn cause., We didn't assume that all human
errors were common cause. We looked for the ones that
would be, we felt, common cause contributors.

MR. RAY: Ron, I am having trouble with the
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last ca2luan. What 40 ycu mean by potential? Were the
facts not clear that it was attributable to human error,
or it is a matter of interpretation?

MR. BATILE: By potential, of cours2, most of
the time it is just one testing of a diesel. Now, maybe
if they hai teste2i the other iies21, it would have
failed al.o, or at least that type of failure would --
both diess=2ls arz suscaptible to that type of failure,
and althouzh both didn*t fail, we considered that as
being a shock to the system that could have caused both
diesels to fail in an actual emergency.

MR. RAY: Was the second unit in the case of
two units actually exposed to the condition that causea1
the failure of the first?

MRE. BATILE: We2ll, for example, the problenm
would be l2aving 13 fuel valve closed. It might be
bazaus2 of a proz2iural problem. If you left it closed
on one diesel, you very likely could have done the same
thing on the s2c0nd diesel.

MR. RAY: But you get charged with that only
in the 2v2at th2 proc24durs was why it was left closed.

MR. BATILE: That's right, and we think
procedure is a big -~

MR. RAY: That is the kind of thing you mean.

MR. BATTLEs Right.
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MR. EBERSOLE: Ron, let me ask ysu a
ju2stion. Have you ever looka2d at the potential of a
diesel enjine to have governor failure and to lock the
fu2l valves wide open without a connected load and seen
what the dissenic grading capability is? My
understanding 1s that Lloyd's of London have records of
ships b2inj sunk by piec2s of diesel engina. Do you all
look at the interaction between the diesels?

MR. BATTLEs Most of this is based on
experience.

MR. EBERSOLEs I haven't heard of anything
like this here.

¥P. BATTLEs We don't have such a failure.

MR. EBERSOLE: 1Is it mechanically possible?

Y¥R. BATTLE: I would suppos2 it would be. The
fuel rack could get stuck open. I don't see why -- it
gets stuck open 2r closed guite often.

MR. EBERSOLE: Should it be?

MR. BATTLE: I think it is probably the more
rare event, is what you are talking about.

MR. EBERSOLEs Right.

MR. BATTLE: And there are other events that
will get youe.

MR. FBERSOLE: Well, you get down to this

jquastion of shouldi I isolate these stall by stall to
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accommodate an engine ex»tosion, and I have never really
heard a 9254 answ2r to> that.

SR. CAMPBELL: I would like to add just a
couple of things >n thate. First of all, that would be
covered unler our hardware coamon cause and not under
human erroc, but like Ron saii, we didn't see any events
like that, so we 31idn't really have a basis for assuming
thay are a credible type thing. The diesels are
isolated. I don't know howv missile-proof the walls
between the diesel generators are, bul they are
isolated, and I think th2 kinil of thing you are talking
about, Jjust the initiating event, is of relatively low
fr2quency, and th2n t> gen2rat2 a missile that actually
takes out the other diesel generator again is z rare
event, so I think probabilistically it is not going to
b2 a main contributor.

8R. EBERSOLE: Also in the context of general
1ejradation of the fuel tanks, they are jensrally
unified with respect to the tank. Do you look at the
catastrophic aspects of fuel tank explosions, and how
that might really involve -- you are ls0king at the more
mundane type failures?

MR. BATTLE: You are talking about the more
renote failures that are probably not going to be the

ones we are going to have to worry aboute. We have a lot
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of failures.

MR. EBERSOLEs Right. We've got enough
without these.

MR. BATTLE: Yes.

(General laughter.)

MR. BATTLE: The main thing we have identified
in human error in ocur analysis is that procedure
contributes the biggest part of common cause error. I
am not 30ia3 to say that by procedure you can eliminate
human error, but the point I want to make is, you might
be able to eliminate t.» common cause failure by human
ercor or reduce it conside- “ly if you have good
procedures. We 4id some fairiy detailed procedural
revievs, and categorized procadures by ~7uality. We set
up our own standards really because there are no

standards to go by. Wde have had some pretty good

correlations between procedure -- gquality is what I call
it -- and probability of human 2rror -ommon cause
failure.

I list here some of the factors that we looked
at in proc24ur2s wh2n w2 1id our categorization.

¥R. PAULIZT: I have got a question. There
s22ms t> b2 an itam l2ft out of this commdn cause
business that is other systems and interaction. I hate

to keep bringing this upe. You zan hav2 two independent
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but I think you can argue successfully that if wve take a
look at the amount of operating experience that we have
with diesel generators, and we haven't even seen one
instance of a sinjle diesel failing b2caus2 of a backup
idrain or something like that, then that is not scmething
we need to worry about.

#e have seen instances of sinjle 1iesels
failing because the fire protaction system was actuated
inadvertently. W2 haven't se2n a multiple failure based
on that. The point is, I think on a probabilistic basis
we have probably got most of the major contributors to
common cause failure that you are g>2ing to se2.

MR. EBERSOLE: May I comment to that? Suppose
I have a modest earthguake. I don't mean a big thing.
Well withian the probabalistic range we are talking
about, 10-3, invading foreign to this area, and let's
say I havs unjualified lines in the dissel generator, so
I get off-site power failure. Okay, now, let's go one
step further. We don't require seismic fire protection
systems, and this plant I am looking at has the
unfortunate characteristics of using CO for fire
protection which protects the ;eneratorzby closing each
generator in a box and flooding it with COz.

The spurisus activation of the fire protection

systems will automatically close down generator cooling,
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and I am lockad into a non-functional regime which I
might or might not get out of befor2 I burn up the
genarators. The 2n3ines run 2xub2rantly, but the
generators are burning up because they have no open site
of cooling. Do yd>u all 1look at that? I just have a
ndodest 2arthzuakz2. All right?

MR. CAMPBELL: NWell, again, what you are
talking about is a relatively likely event. I think in
terms of the station blackout study, you know, you can't
really look at th2 whdole scop2 of an a2vent like taat,
because the diesel generators will not be the only
things in the plant affected. You might be wiping out
AC.

MR. EBERSOLE: I didn't wipe ocut safety. I
wiped out non-safaty. I wiped out the fire protection
because it is spuriously activated, and a loss of
off~site powver.

MR. CAMPBELL:s That can actuate and knock out
dther safaty a2quipment as well,

MR, EBERSOLE: In a common mode manner.

MR. CAMPBELL: This in my opinion is not just
a station blackout issue. I think it is an important
consideration.

YR. EBERSOLE: It is a station blackout that

is gen2rat21 by a modast 2arthguake.
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MR. BARANOWSKY: But you could also say what

happens if non-safety systems that perform other
functions fail? Is that a problem? #W#ell, yes, it's a
problem. It's something that one has to be aware of in
the design of plants. We showed earlier, at least in
the Sandia presentations, that non-seismically gualified
a2quipmant must be considered in terms of the hazards
associated with an earthguake related to station
blackout, but the same thing could be said for any other
type of characteristic accident. If the Sandia juys
have done more on this and would like to address it, I
think th2y shoull rijzht nowe.

ME. XOLACZKOWSKI: Again, as I said before, wve
111 not try to in a detail way 3o through thes actual
individual scenarics that might happen given a seismic
event, but I think wve have identified a seismic event of
th2 magnitude and fregquency you are talking about. Yes,
it is impcrtant, and ve have tried to point out the
areas that nea2d t> be looked at. B2yond that, you are
looking at considerable detailed analyses and perhaps
aven a plant by plant analysis which was well beyond the
scope of what wve could 4o here.

MP. EBERSOLE: 1Is it alsoc beyond your scope to
have done this sort of thing?

MR. BATTLE: Well, yes. We can't go into all
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Sther syst2ms, 2ithar.

MR. EBERSOLE: You can't look for the cotter
K2ySe.

MR. BARANOWSKY: It is not beyond my scope.
This kind >f thinj should be adirsssei in terms of a
rejulatory position, and it would be. It's an interface
item that has to be addressed.

MR. EBERSOLE: Right. Thank youe.
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(Slide.)

MR. BATTLE: The other cause we loocked at was
hardware common cause failure. Here we sees actual
experience, the data we have, and the range of
probabiliti2s. Th2 2vents we found, the d2sign features
that cause these hardware common cause failures, are
fu2l blockage ani =2xtram2 room temperature, service
water blockage, water in the frel jacket, water
corrosiosn problems, and air start interconnections.

The dasizn features that contribute to common
ciuse failure. Where the designs existed in the plant,
#2 includ21 probability of that particular common cause
failure in our specific design analysis.

MR. [DAVIS: Did you find any instances where
common exhaust ducts were used or comaon air intake
ducts that would lease to a2 common cause failure
procedure, or a common lube 0il system?

MR. BATTLE: I didn't see any of those. There
may be some2 out there, but I can't =--

¥R. DAVIS: 1I've seen that kind of thing in
aux feed systems.

MR. BATTLE: The one kind of system might be
the fuel systeme I know it is in some cas2s. They will
have one large fuel tank where they put all their diesel

fa21 in front of that tanke. Th2y will supply separate

ALDCRSON REFPORTING COMPANY, INC

400 VIRGINIA AVE , SW., WASHINGTON, D C. 20024 (202) 554-2345



154

1 tanks. That is where this wvater can be entered into

2 that tank (Indicating) o5r you can hav2 zonisasation to
3 get in there. If you don't have a way of removing that
4 water, you've got a common cause failure potential.

5 MR. EBERSOLEs Did you look at coamon

6 vulnerability to deliberate acts of damage?

7 MR. BATTLE: No.
8 (Slide.)
9 In our reliability analysis these are the

10 factors we looked at. We've already discussed thenm.

11 Human ercors, hardware, common cause failures. We looked
12 at service water, DC, offsite power systems failure.

13 Those war2 obtain2d from other sources. We didn't come
14 up with these probabilities.

15 We have a diesel repair model. We include

16 unavailability for testinyg anid maintenance, independent
17 failure probability. We treated this. You may remember
18 on one 2f the earlizr slides hov we hai generic designs
19 and how we had a number 2f plants in each of the

20 categories. We 4id an analysis, a generic analysis

21 using average data, and we did it alsd> on the

22 plant-specific data for each appropriate plant.

23 (Slide.)

24 This is the distribution of the plants we

25 studied, the reliability of the onsite AC powver system.
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susceptible.

MR. EBERSOLE: Is that r2liability in the
context of starting and running?

MR. BATTLE: This is the initial
unavailability, starting.

YR. EBERSOLE: What Qou!d it look 1like if it
were running?

MRE. BATTLE: It changes over time. I've got

MR. EBERSOLE: Well, if it won't start it
won't run.

MRe. BATTLE: That's right. Therz is a
éontribution to the failure to run.

MR. EBERSOLEs So if I 1look at a 4O-year plant
life and 1look at the nominal regulatory requirement of
twd out of two, what 4oes that tell m2 about the
probability of a prolonged power failure per plant over
its 1ife? What are thoss numbers right quick? I can't
fit them into my head.

That's 4O0-year life and you have an average
offsite power failure of about once every five years?

MR. BATTLE: Right.

MR. EBERSOLE: How does this come out per
exposure t> a plant over its 40-year life?

MR. BATTLE: VYou're chall2nging it about eight
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times, I guess. So one of the worst plants up here
would be 10..3 or more than that, It’s -- if you look
at the safety goal -~

MR. EBERSCLE: That's no jooi.

MR. BATTLE: If you look at the safety goal of
10-u, it does give you trouble.

MR. EBERSOLE: It doesn't meet it, doesn't
come close to it.

MR. BARANOWSKY: Excuse me. The safety goal

adiresses zore damage melt and risk to the public. This

talks only about the frezuency of being without AC power

during *the lifetime of the plant, emergency and normal

ARC powver.

I might also point out that you might find
that this plant >r whatever that results in the fairly
high unavailability of th2 AC powa2r systam could be
coupled with rather reliable offsite pover systems, so
yoa don't 7ant to mak2 conzlusions by putting averages
in here.

MR. EBERSOLEs Right.

MR. BARANOWSKY: Let me add something else.
Th2 generic valu=2 is to essentially take th2 average
reliability expectation for diesel generators and
2liminate those zco2mmon cause failure problems that were

identified, at least limit them to some reassnable level
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that 1looks achievable based on plants that don't have
experiences that iniizat2 common caus2 failure
problems. And one would then take those considerations
ani com2 up with this generic calculation of
unavailability.

We might call that a reasonable expectation
value on what on2 might 32t for unavailability for those
given configurations. It is kind of funny that the
plants with the lzast reliable configurations seems tc
have gquit2 a few of the independent failures and common
moie failure potentials, which is indicated by the fact
that the bar with the spread on it falls abova the
generic value that we estimated, whereas those with the
more reliable configurations seem to fall in the range
of a generic estinate.

(Siide.)

MR. BATILEs This slide shows something about
repair and failure to run. I picked several plants.
This is not 32n2ric data; these are specific plants.
This shows how it changes. This is a log scale. You
zan se2 it 41025 increas2 some more than others.

MR. BEARD: Is that spread at the top, is that
ths spr2ai of th2 two out of thre2 plants?

MR. BATTLE: This is a plant. We took

plant-specifiz d4ata for two out of thr2e. These are two
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out of thr2e plants.

¥R. BERRC: So that one could be said the best
two out of three plants or the worst two out of three
plants; is that what you're trying to show?

MR. BATTLEs Well, no. I guess -- I think we
only had two ot the.e plants., These are the data we had
for those two plants.

MR. BEARD: Let me ask a more fundamental
question: Wdhat are you trying to say with the two
curves mark2d two out of three?

YR. BATTLE: This is plant A and this is plant
B (Indicating). It just shows thz2 1ifference in how
thair ra2liability changes with tinme.

MR. BARANOWSKY: Let me answer that, too.

Just because you have two or three diesels isn't
necessarily an indication of how reliable your plant
is. It turns out that you may have the exact
configuration at your plant, but your operating history
is such that your system reliability is much lower than
vhat would normally be conceived for that
configuration. I think that is an important point.

YR. DAVIS: 1Isn't one differsnce or couldn't
on= differance also be the LER reporting habits of the
atility? I notic2 in your University of Dayton report

they didn't have a very optimistic viewpoint on LFR
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reporting requirenents.

MR. BARANOWSKY:s I think that would be true if
you were looking at say total number cf LER's. But when
yo2u are talking about what might be termed catastrophic
failures of diesels that just plain simply don't work, I
don't see how a atility could not report that without
breaking some rule or regulation.

Moreover, remember that we sent a
gquestionnaire out to every utility ani askzd them to
take a look at various LER's we had to see if our
interpretation of them as being failures or non-failures
was correct, and for the most part tha2y agreed, Ron,
iiin*t they?

YR. BATTLE: That's right. There vere a few
changes., We added some and took some away because of
the response, but it wvas nearly the same as what we got
out of the LER's.

MR. BARANOWSKY: Ani that was a voluntary
thing. I guess we sent the letter out to all and more
than 50 parcent ca2sponded, cijht?

BR. BATTLE: Right.

The n2xt few slides are r2lated to the
sensitivity. It is very plant-specific, so rather than
taking a number of plants and showing sensitivity data,

ve do have a little bit on some specific plants. Here I
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am trying to show what are importa.i <ontributors to
reliability and unr2liability.

I took 3 number of cut sets in each category.
Di2sel unia2paniadbility is the largest number of tihen,
but it does not mean that it's alvays the most
important. But it does appear to de. In a number of
plants it is.

Human error is next; common cause failure,

hardwar2 z>amon caus2 failure, and then service water

w

common cause failure.

(Slide.)

MR. EBERSOLE: Wouli you go back to that curve
of onsite system availability, that curve ycu showed?
I'n trying to get a feel for why the two cut of three
systems appear to b2 intrinsically less desirable than
the one out of twd? That's contraltctory to cur cusrent
airplane 1logic, that dcesn’t let two-eagine airplanes
fly across the oczan.

Could you give me ~--

MR. BATTLE: Well, if you reed two out of
three diesels --

MR. EBERSOLE: Yeah, of ccurse. It's 2 one
out of three for the aircraft.

MR. BATTLE: If ycu just take 1t on that

basis, it 4ould b2 less reliable.
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MR. EBERSOLE: So two cut of three is
intrinsically less desirable than one osut of tvo. Well,
sure, of course it would be. I had a mental block thers
for a moment. Thank you.

(Slide.)

MR. RAYs I'm having trouble reading your bar
charte I'm having trouble with the bar chart,
anderstanding what it says.

YR. BATTLE: The one we just discussed?

MR. RAY:s Yes., "Cut sets wvith importance
greater than or egual to 0.2.," What is 0.2, the
unavailability?

MR. BATTLE: Importance is a measure of
sensitivity, esseatially. It's probably a little bit
confusing to put the number in there, but I s2lected
ones that -- I have the importance. It's a ratio taken
5>f probabilities.

¥R. RAYs S5 0.2 is an unavailability?

YR. BATTLEs It's a ratio of probabilities,
probability of a cut set over the probability cf a top
evant. It tells you somathiny about how sensitive the
top event is to that cut set.

MR. CAMNPEELL: I'm going to add a little bit
to that. For example, on the human error comadn cause

failure, what this says is that 7 of the 18 plants had
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gr2ater than 20 percent contribution to the systenm

failure probability due to just human error common cause |
failure. 3o if I tak2 a lock at one of those plants,

then, you know, the human error common cause failure

mizht b2 50 parcent of the total system failure

probability.

The same thing holds for the other common
cause failire events thar2. In the cise of the diesel
generator be’ng undepsndable, of course there would have
to be, you know, two or more diesels failing., That is
the independent failures, combinations of those.

MR. DAVIS: Do the bar charts represent the
number of plants >ut of the 18?7

MR. BATTLE: No. There are some plants that
have more than one cut set of 20 percent Oor more.

MR. EBERSOLE: Did you find a substantial
nunber of plants had their own air-co>led radiator
systems versus service water systems? What's the ratio
thare?

MR. BATTLE: I can't give you the ratio
thare. Th2r2 ar2 3 faw out thare, four or five plants
maybe.

MR. EBRERSOLE: That use fan radiators?

KR. BATTLE: That's right.

MR. RAY: It's not the pr2dominant design?
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MR. BATTLE:; Service wvater is, and they're
getting more impractical all the time.

MR. PAULITZ: I have a question. Going back
t> that other curve you had of onsite system reliability
versus tims2, aren't you really saying there, wvhen you
say twd out of thre22, you are saying that is a two-unit
station that may or may not have common offsite for both
units, ani most times it is, that if you lost it both
units require at least one diesel? So it's really
saying if they had a shared diesel that you need two out
5f three; 1s that what you're saying?

"R. BATTLE: That's right.

MR. PAULITZ: When you got down to one out of
two, that zould b2 a single plant sitting there with two
dissels, n2eding 2>ne out of two. However, if it vas a
two-unit out of two diesels you're down to two out of
four, aren't you? You drop the next curve down. You
are mixing a little -- whether it's a single unit or a
tw> unit, whetha2r it's shared or not sharei.

HAR. BATTLEs The number of units really isn't
that important. It'd mak2 a difference in howv many
units you melt, but =--

(Laughtar.)

YR. PAULITZ: 1It's not a sinjyle unit reguiring

two out of three diesels. There may be some and there
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may not bej; is that trua?

MR. BATTLE;: I don't know of any single units
that are a two out 2f three configuration.

MR. BARANOWSKY: There are none.

MR. PAULITZ: I didn't say what they needed,
but th2y 15 have tvo out of three. But this two ocut of
three, does this represent a two-unit station, then?

MR. BATTLE: That's right. 1In typical
configuration, these four diesels could be shared
between the two units.

MR PAULITZ: Could be shar2d or could be
independent? If they were independent, it would be a
on2 out of two configuration.

(Slide.)

MR. BATTLE: This slide shows a little bit
mcre on th2 sensitivity on the configuration. One out
of two plants, the diesel undependability and diesel
coamon cause failure report, two out of three diesel
undependability, diesel test and maintenance. It goes
into the 2vents that are important for these types of
configuratisnse.

The thing I guess I need to point out here,
these are nat always in this osrder. This is usually the
order that it might meet this configuration. For other

plants it n1as b22n switch2d arouni.
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To show sensitivity, I would have to treat it
5n 3 plant by plant basis. I'm trying to summarize here
vhat eavents are important in jeneral. You take some
plants, these will be switched around.

(S1liiz.)

This is another sensitivity curve for
independent failure probability. It shows you how the
unavailability increases for tw> diffarent
configurations. You can see for the two out of three,
as the inispendent failure probability incr2ases it goes
up -- the unavailability increases much faster than for
one out of two,.

MR. KASTURI: I have a guestion. Farlier on
when you said tvo out of three, you wvere primarily
talking about a tevo-unit statisn. 1I'm not so sure there
aren't units in h2re that are operating that don't have
a three-bus confijuration, that used to be somewhat in
vogue in the early seventies, that doesn't have a two
out of three for a single plant.

I wvas wvondering, in those cases would your
curves be kind of misleading?

MR. BATTLE: WN=211, if you find 2 plant with
three diesels that wve said was a one out of three plant
and you decide r=2ally it's not, it's a twd out of thrse,

well, you zan change. We have a methodology nowe.
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When I started out, I triad to say that we are
not analyzing a Hatch or we're not analyzing Farley or
vhatever. We are using them to use realistic data. PFut
they may be different.

MR. XKASTURI: I'm just sort of wondering, if
one looks at this curve, that a single-unit plant with a
two out of three unit configuration is inherently less
t2liabl2. I'm not sure that's not the impression you're
leaving here., That may be just something you want to
think about.

I feel if it's a siagle-unit plant and it's a
two out of three configuration, the curve migh®t look
like something 1ifferant.

MR. BARANIW3KY:s No, it wouldn't.

YR. CAMPEELLs Thes2 numbers do not depend,
really -- it's 3 mistake to be thinking about a number
of units. This rzpresents an AC power system and the
success la3ic for that system. It's really independent
of whether you're talking about one or two or three or
any number of r=2actor units hesre in terms o2f the system
reliability. We have defined the success logic for this
system.,

¥R. KASTURIs There's an inherent fault in the
123ic of what you just said. The inherent fault is that

in order f»r that plant with the two out of three diesel
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with the single unit to perform that safe shutdown it
oanly requires two out of the three trains of the
equipment operating, and there are plants that have the
sWwing bus concept, that you inherently are =-- 40 fall in
the categocy one level above the one out of two systenm
configuration. It's something you ought tz think

about.

HR. CAMPEELL: It would either be a one out of
three or twd out >f three or one out of two. I don't
know exactly what you're talking about. But in terms of
1oing a r2liability analysis, you would have to specify
a number of diesels that operate for successful systenm
operation. That's all we're 42ing here.

YR. KASTURI: For a two-train safety injection
system, if I -an put -- for example, I know a plant
which I was invelved in, I put a B safety injection pump
vhich can be started either on the A bus or on the AB
bus, in which cas2 its reliability is msuch higher than
it would with the one out of two plants. At least
intuitively, thar2 is soa2 fault -- I haven't done the
detailed evaluation that you have done, but there is
something that doesn't seem to add up in my mind.

MR. CAMPBELL: For a diesel like that, I guess
wvhat you're getting at is it would be more reliable in

terms of its depe~dence on external systa2ams, such as DC
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pover service watar, because possibly you could cool it
with either the s2rvice water train or you could start
with your DC power train.

In the cases =-- well, like for the two out of
three, evea if that is a swing diesel that capability
does exist. We did model that explicitly. The same
thing #ith th2 tw> out of fiva. The oi1d swiny diesel we
alvays model as having the capability with either DC
iivision or being cooled by the DC service wvater
division.,.

MR. KASTURI: I think the clarification was
sffered that thes two out of three was an inherent
tvo-unit station. I don't believe that we should leave
that impression hearee.

MR. CAMPBELL: I still do not believe that it
makes any difference whether it's a one or a two-unit
station, the way we've defined the problem here.

“R. BEARDs FKRon, let me see if I can clarify
something. I took the draft report and tried to study
ite If I ra2mambar correctly, you look at the number of
iiesels at a given, I*1ll call it, station, Jjust to
clarify things. The station msay have one Or two or
three units.

If for example they had five diesels and two

plants, y>23 mad2 an assumption that, since you're not
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considering within the scope of this review the big

br=2ak LOCA, that probably one diesel per reactor unit is

sufficient to get the plant down. If I remember the
report, that is the assumption.

¥R. BATILE: That's rcight.

MR. BEARD: Any time you see a failure or a
configuration that has a number greater than one, by
definition you must be talking about a more than one
unit station, because you made the assumption.

¥R. BATTLE: That's right.

¥R. BEARD: Because you mad2 the assumption
you only needed one diesel to bring down the plant.
Now, that assumption may or may not b2 goodi. But my
assumption in the report is the two out of three is a
two-unit station and the one out of twdo may b2 2
two-unit station o>r it may be a one-unit station. It
may be one of the plants at Hillstone or it may be a
single-unit plant, like Kawanni.

¥R. BARANOWSKY: That's exactly right.

¥R. CAMPBELL: That's right.

¥R. RAYs I would like to make one
observation. I'm convinced from this discussion and
those that preced=2d it that you shouldn't play stud
poker until you know how to r=2ad the cardse.

(Laughter.)
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(51id2.)

YR. BATTLE: This slide shows some 2f the
sinilar soct of 1ata that I'va shown in previous slides,
52 I won't 3o into> this slide much. It shows important
contributors to reliability for different
configurations, and thea at tha bottom of th2 table it
shows actual studies showing different parameters. You
s22 how th2 first two columns show how, say, the
independent failure was chang=2d and it shows the result
of changing the onsite system unavailability.

Here there are no ordiers of magnitude
changes. I have estimated some costs for some of the
changes that woull come out of the sensitivity study.

(Slide.)

On independent failure -- I'm giving some
examples here. It doesn't apply to every plant. In
some plants such changes would be useful. I'll show you
sone of th2 cost factors for these: to install air
dryers and air start systems, it's about §$100,000 a
diesel.

Some of these recommendations came out of the
Dayton repart and we added sone cost figur2s to it.

E-9 Relay doors, $10,000 a diesel. A governor has a
praoblem anil a periodic overhaul might help that, and

that's $6,000. Rewriting test procedures. If you have

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE , S W, WASHINGTON, D C. 20024 (202) 554-2345




10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

172

procedures that are going to cause common cause failure,
revriting them is about $5,000 a proczdure.

T'hen we g2 into design feature. Common cause
failure modifications are not terribly expensive. To
311 a 1i2s2l1 is lik2 20 to $30 million. So t(rat's a big
fix there. These numbers do not include reactor down
tize, which may overrid=s all of them, except possibly
adding a diesel.

MR. EBERSOLE: Did you look by any chance at
the unique problem of multi-unit plants as contrasted to
single-unit plants in th2 contaxt of whether you should
design an integrated plant or simply two stalls with a
unit i each stall as though they simply happen to be
next to each other? Did you look at the ma2rits of
approachiny the d2sign from an integrated viewpoint?

MR. BATTLE: The only way I could look at that
is we do have some two out of four reliability figures.

MR. EBERSOLEs No, I'm talking about beyond
that scope. You see, in the one case you have an AB
shannel an! system where the jiven channel has twc
diesels. In the other case you could actually have four
channels, or you could have the two train systems having
fual feeds, if yoa want to look at it that way, where
you treat the central station of four units as a central

faader to the two-unit -onfiguration o5f each unit.
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did that.

MR. BEARDs This afternoon when we give some
of the staff's experience with operating reactors, I anm
3o0ing to specifically address unitized design or station
design. S5 I don't know whether what we have to say
will address your concerns.

YR. EBERSOLE: I'd just like to see a
comparative analysis of what you do on a three-unit
plant. Should on2 visw it as a three-unit plant or
simply three stalls?

MR. BEARDs We have some comments for this
afternoon.

MR. CAMPRELL: .to along those lines, the way
we analyzed Farley wvas, for all practical purposes, as a
unitized plant., Because what we said is, they need any
two out of five diesel generators.

MR. EBERSOLE: +“hen you say unitized, that
could be twd> thinyss unit by unit or integral.

YMR. CAMPBELL: 1Intejral. We said they need
any two out of five diesel generators. They have: four
separate trains of service water. We said, okay, any
two of those, and we can align the proper train with the
proper diesel. The only thing we didn't do as an
integral plant there was, you know, four divisions of DC

povwer, and it turned out in most cases that DC power was

ALDERSON REPORTING COMPANY, INC

400 VIRGINIA AVE., S W., WASHINGTON, D.C 20024 (202) 554-2345




10

1
13

15
16
17
18
19
20
21
22
23

& 24

25

not a major contributor.

So like I say, for all practical purposes that
wvas analyzed as an integral plant.

MR. EBERSOLE: Well, the NRC now has almost an
edict against integral designs. It's almost a
rejuirement.

MR. CAMPBELL: In doing that with Farley, ve
did give them a 1ot of cradit for supplyiny the right
loads with the right diesel and connecting it. They had
two diesels normally aligned to Unit 1 and they said,
well, we'll make this cross-connection and align the
s2~ond on2 to Unit 2. So it's really not designed that
wiy, but we did analyze it that wvay.

MR. EBERSOLE: Thank you.

(S51lide.)

MR. BATTLE: I will conclude. One point I
gu2ss I would 1lik2 to start out with that's r=ally
important in the results we found is that reliability is
plant-specifize. Th2r2 is no fix that you zan do with
the industrye.

Some of the fixes that do exist at some of
these plants that we hava looked at =-- I want to look at
some of the2 cheap2r ones =-- were improving test ard
maintenanc2 proca2iures, inproving mainta2nance procedures

primarily. This is cheap. You get some improvement in
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reliability. It®'s not a big improvement in most cases,
but you do get somn=2.

Where common cause design features do exist,
th2y can b2 eliminated, most of them, fairly cheaply.
€ome plants have high indepenient failure probability.
If they do, and particularly >n some 2f the less
reliable configuratiosns, they can fix their independent
failure probability and improve their own site systen
raliability quit2 a bit.

We have identified some of the failure modes
that can be repaired and workasd on. Dependence on other
plant syst2ms, s2cvic2 water and DC, are inportant in
some cases since the diesel is dependent on both of
th2se. If the2ir unraliability is high, it's going to
nake the d1iesel unreliable.

Some plants perform excessive schedule
maintenanc2. The average was guite low, but there are
some that are way up there, and if they can reschedule
that without reducing the diesel reliability itself,
which some seem to> do, they can improve their
reliability by doing that.

That coancludes it.

MR. RAY: Are there any guestions for Nr.
Battle from the pana2l, from the audience?

MR. BARANOWSKY: Could I add one thing about
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th2 improva2as2nts? Evan though Ron idantified the cost
of some improvements, I think the gentleman from Stone C
Webster hal a gooi point about any individual plant
might be able to fix a plant in a different manner at
say much less cost to that utility. Therefore, all ve
really vant to do is identify the problem area. And
vhan peopls identify their systems as operating
unreliatly, we wouli suggest that the licensee propose
the design, not the people sitting back in Washington,
DeCe

It is our job to review the kind of things
they do against appropriate criteria, but the nature of
the fix is really something that's depenZent on the
nature of the plant's design.

MR. RAY: You're going to diagnose the
problem, but you're nd>t going to prescribe the
treatment.

MR. BARANOWSKY: We're going to identify the
problem areas.

¥R. RAY: That's what diagnosis is.

MR. BRRANOWSKY: And we'r2 going to suggest
that resguiremants be devalopeil, that one will be able to
determine through appropriate monitoring that they have
in fact acaieved an adequate level of reliability. In

other words, their failures and so forth.
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MR. RAY: Well, at this point in the progranm
ve were scheduled tentatively to have a general
discussion, but in view of the fact that w2 have been
rather 2xhaustive in our questioning of you I think I
vould rather declare a one-hour lunch break and start
the noon session with with the discussion on this
morning's presa2ntations.

I assume that everyone on my right will be
hace for ta2 aftarnoon's session and T know the panel
will, and I would invite those of you in the audience
who would like to participate in the general discussion
2f what transpired this morning to come back. You will
have your opportunity. ‘

So wo will come back from lunch at 2:00
2'clock.

(Whereupon, at 1300 p.m., the meeting was

recessed, to reconvene at 2300 p.m. the same day.)
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AETERNOON SESSION
(2400 pem.)

MR. RAY: We will resume the meeting, please.

I would like to advise anyone in the audience
wvho didn't have an opportunity to get the handouts this
aorniny, w2 have some extra copies which we now have,
and you are free to take one.

I would like to open the floor for general
discussion on the part of the panel, the NEC
representatives, the Sandia or Oak Ridge or members of
th2 auii2nz2 wh> have an interast in what transpired
this morning and feel that they are in a position to
make some constructive comments, to invite them to do
sos Iz there anyone who wish2s to voluntear as the lead
man?

(No response.)

MR. RAYs Walt, or Ep, or Pa2ta?

MR. EPLER:s Well, T observed that we have some
problems that are hard to fix. Diesels are almost as
3ood as they are going to be. I gather that in fact a
factor of two might bes anticipated, but if you have to
make 100 starts to prove you have a factor of two, you
already dissel out, s> I am not sure we are go2ing to jet
much proof. So, I think maybe it is time for us to ask,

what is th2 appropriatas d4istribution of effort between
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events that happen frequently and events that happen

infrequently, and this relates to testing diesels with a

fast startace.
It is a highly improbable need, but it is

inpacting >ur fr23u2zncy n224. You zould say the sanme

thing with respect to AC and DC. Why do we have tc have
reliability in a system in which it is so hard to get
reliability? Well, it is probably partly for improbable
evants and partly for frequent events. Well, we can fix
the freguent events. Technically, thare are ways. And
thz frequent event is being forced into> shutdown heat
renmoval, and wvhen you are forced into that mode of
operation, we should have a mode of operation which wve
do not have, and that would take care of many of our
problenms,

5o, what T am saying is that I learned this
morning that we are now facing problems where we can
nake no furthar substantiil progress. We have over 30
vyears of experience with these systems, and I think we
have lesarn23d som2thingy, that we failed to put in a
system optimized for removing a small fraction of
residual heat, and it would be a lot more cost effective
to fix that than to try to fix everything else in the
plant which cannot be fixed.

Do I get an argument?
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¥R. RAY: S> if I could put this into my
interpretation of your comment, we should not worry
about trying to make the diesels more reliable. We
should go all out for a dedicated residual heat removal
system.

MR. EPLERs I don't like to be guoted as
saying w2 shoulin't vorry about it. I would rather say
that it would be more cost effective to take the other
course and put in an independa2nt protective system where
youa could wsalk awvay from the plant and expact the heat
to be taken out, and take care of big fires, many acts
>f sabotaj2, and other things that we cannot 10 much
about, and it would not exacerbate the public's
perception of risk, as is now beinj exacerbated.

MR. RAY: Well, perhaps the unr2solved safety
issue, AU5, will prove in a dedicated heat removal
system.

MR. EPLER: We have a report from Sandia w.ich
leads me t> a different conclusion, that it ic not cost
effective to make improvements specifically to aux
fe2dwater, that the improvements woull be fractional,
like 50 percent, not even a factor of two, except in one
cas2. I r2call y2u cdouli get a factor of eight by
alerting the operators to> certain events and training

him to respond correctly. Now, if you had a system that
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©221d b2 inprova] that much by 3 low jraie operator, it
must be a poor system.

MR. RAY: Does anyone have any contributory
remarks supplementary to Mr. Epler's comments, Epler
contracy?

MR. BEARD: This ought to pre-empt what I was
hoping to say in a few minutes, but I think in general I
agree with the comment for the most part. On the
avarage, the plants look pretty good insofar as diesel
reliability goes, but there very well may be some
outliers where significant improvements could or should
be mad2. I think my personal opinion is that that is
vhere we should focus'out attention, in the outlijers.

MR. BARANOWSKY: I might second that on the
whole issue of station blackout. I was trying to say
that a little bit this morning. That is to say, there
ar2 probably some outlier problems that one needs to
address in a reasonably expeditious manner, but when you
talk about makiny overall industry improvemants in
reliability or improving core damage fregquency
reliability, you are talking about systoms and concerns,
ind an integrated approach is the way tc go on that.

Therefore, I would not propose a station
blackout fix on the average for th2 iniustry. That

wvould be batter addressed in another form which looks at
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1ll tha problems together and determines an optimum wvay
to address what kind of systeas or mcdifications would

be required. I don‘'t want tc say that we are going to

let the high risk outlier type of problems slide in the
interim either.

MR. EPLERs I would like to observe that we
have three problems, three problem areas. We have
between 2n2 and $200 billion worth >f plant out there,
and we do not have options for what to do about them.

We can pat=h th2m, maybe not in optimum fashion, but we
could chanj2 them at some great cost. Those in the
pipeline we have a great deal of uncertainty about what
we can 1o, not about future plants. Are we going to
build future plants like we have now, or are we going to
1o it bett2r? We should be talking about future plants,
because some day we may get one, and surely wve have
l2arned sosething in 30 years. Why don't I hear more
about that?

MR. LIPINSKI: In terms of what we have
learned in 30 years, the BWR boiling water reactor that
included high pr2ssure boric acid injection in the event
th2 contral rods 1id1 not scram has a diverse methed to
shut down. Given that you shut down and you lost all AC
power, tha2re was a2 i1edicated residual heat removal

csystem that took -are of that plant.
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1 MR. EPLER: So what did ve learn?
2 MR. LIPINSKI: I am just telling you what we
3 have learn2d, not to include those basic features. They

4 are not here today.

&
5 MR. EBERSOLE: MNr. Chairman, may I make a
6 coament?
7 MR. RAY: Certainly.
8 YR. EBERSOLE: I tend to react to the loss of

9 all AC pow2r as maybe being somewhat as serious as it

10 is. The implication here in some of dour discussions wvas
11 that so i{f that occurs, all is not lost. We have aux

12 fe2dwvater and a bit of DC to run it for one2 or two

13 hours, and somewhere beyond that there is a capability,

14 but I guess a 1ot 2f that went by me, because I haven't

15 yet seen 3 design, although I don't know why I shouldn't
16 see one, which has got a simple reliable steam driven

17 turbine fe24dwater pump and associatad mechanical

18 pn2umatic, hydraulic, or you name it, as long as it

19 isn't electric facilities with which to monitor my

20 course >f action and see if I am maintaining myself in 2
21 safe state.

22 I know 5f no such designs as that, yet it wvas

23 implied here that I can in fact go beyond the battery

24 kill level and sonehow keep going. I wonder where that

25 information has been found.
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MR. PAYNE;: Arthur Payne, Sandia labs. 1In
talking with people at Terry Turbine and GE about their
pumps, when we say that operator probability of
bypassing DC is up .5 « There is a place like Calvert
Cliffs where the aux feedwater will continue to run
without any operator action whatsoever, just continue to
run as it was when they lose DC powver. It is a
mechanical governor on that.

. EBERSOLEs How 1i1 they 30 not overfilling
the boiler and checking themselves out of existence?

MR. PRAYNE: We are talking about four hours
into the accident. Decay heat has dropped off. It is
kind of leveling off now. And the turbine is throttled
down. So when we finally lose level indication, it will
take s2veral mor2 hours for that to fill up the steam
generators and to cause the steam turbine to fail.

MR. EBERSOLE: Is this to say that there are
plants that in fact can operate beyond the DC power
failure point, and ve have sone demonstrable literature
that I can read that tells wvhat people do under these
circumstances?

MR. PAYNE: I think the il2a is that at
Calvert Cliffs they don't have to do anything, that the
machine will continue to> rune Now, if they wanted to

ke2p it running for innumerable hours, they will have to
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have some an2thod »f 42ciding what the steam za2nerator
level is and whether they should throttle it down. Now,
if you wvanted to, you could have a procedure to throttle
it down so much every hour depending on the decay heat
curve.

MR. EBEERSOLEs In the meantime, I don't know
what the decay heat levels are.

MR. PAYNE: No,

MR. EBERSOLE: I don't know what the primary
lo2p condition is. I don't know whethar to call for
evacuation of the community or not and kill a lot of
people.

MR. PAYNE: Well, I think you would know that
if things 350t to that point already.

k. EBERSOLE: In short, I have got nothing in
my conte2xt of na2e2i. This is illusionary, and it is all
claim.

MR+ PAYNE: Well, I think there is sonme
probability that these things will continue to rune.

MR. EBERSOLE: Yes, and it is low enouch nct
to warrant any significance at all, because I don':t see
any evidence.

YR. PRYNE: If you look at the sensitivities
ve did, you will see that this is not a particularly

significant part >f the problam.
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MR. EBERSOLE: Going to the battery
iejradation point, I think we have to do something
different. I don't know what it is, but it is not
claimed continuity of action after that.

MR. BARANOWSKY: I think if the accident risks
and likelinood associated with seguancaes that involve
batteries 3oing beyond their capacity, if those things
are high eaosugh, then one has to take a closer lock at
that assumption. In fact, probably what has to be done
is either battery capacity has to be increased, or some
o>f these fixes which involve having some independent
capability of providing charging power for instance to a
battery has to be added.

I don't think the NRC would go along with
assuming that that accident sequence is unrisky Jjust
be-aus2 th2 turbin2 will keep on running. It happens to
be a little bit extra that we look at so that we can
give as realistic a perspective as possibie, but not
sonething ve want to hang our hat on.

MR. EBERSOLE: Okay.

MR. BEAYs My vife tells me repeatedly that T
am a natur:l born optimist. I think we have an asset
here that #e are not 3iving due credit to. I don't know
how the Coamission could do it, but that is the operator

and the opsration managem2nt. Wa2n yo2a are rzaching the
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point, I still maintain, when ycu are reaching the geint
wh2re battary lif2 is in the balance, I cannot beliieve
that the management of that plant is not going to get
some sort 2f DC generation into the plant or AC supply
to the charger into the plant to restore the capacity of
the battery, and if that is the life preserver we need,
I think fo-ms whar2in th2 op2ratiny pz2ople participate
and representatives of utilities should certainly
enrphasize that point, if people wio are running the
plant in spite of the mistakes that waere made at TMI and
elsevhere sti 1 are an asset and are thinking about the
problem, and tiey are goinj to resort t> 2xpa2lients thzat
aran't in the plant to help them bail out of their
problem,

I know you cannot prescribe that in any
regulatory sense, but it is there. So, I aw inclined
not to tak2 as dubious a viewpoint as I have heard from
several people here this morning.

Let*s get back to the presentations this
morning. It is true that maybe a dedicatzi hesat removal
system is a better solution to the blackout problem, but
th2 consa2nsus of 2volution in the NRC reaim and the ACRS
deliderations hasn't reached this point., The £fact is,
we still live with the diesel generators as they resort

at loss of power, and we have an analysis prezsented this
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morning on blackout, and I think those are the things I
420l1d lik2 to 2ddress with commentariss in th2 na2xt few
minutes. One, Pat Baranowsky outlined for us again on
an updated basis the mode of approach or strategy, if
you will, >f addressing the unresolved safety issue Aud4,
station blackout. Do we have any comments we would like
to offer on that strategy?

MR. DAVIS: Jerry, could I make . couple of
cemarks on that?

MR. RAY: You bet.

YR. DAVIS: I was also going to express my
concern absut the fact that there aight be some outliers
out there, and I vas happy to hear th2y ar2 30ing to be
looking for them. There are enough variabilities in how
sn2 procur2s and i2sijns 1ies21ls that if you stack
everv.hing in the wrong way, you would have a lemon out
the:e that was waiting to have a problenm.

I would also like to encourage the plant
visit. Th2re is just no substitute for walking the
lines in the plant. In fact, my 2xpecianc2 h2s been
that you cannot find dependent type failures by looking
at PNID's. You have to go to the plant. I think that
is one thing that is essential in a study like this.

My last point, it sz2ems to me like there is

not encugh involvamant between the utility and tie
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the utilities and their manufacturing representatives.
So I agree with you completely. There are other cases
in addition to the one you pointed out wherein I know
some so-cilled fix was made that 2nded up damaging the

machine.
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YR. EBERSOLE: I would like to make an
obhservation about Jerry's happy view on the DC systenm
here., If I take a case of the minimum configuration --
vhich is two rectifiers, I believe, and two batteries =--
I face inevitably the day when one rectifisr will fail
over a forty-year course. Then I am left on one. I am
126t on th2 r21iability of that rectifier tec stand in
there, and since it does not experience a surje or
anything else, its steady state is an influence, then it
should be pretty jood.

It is only now the intrusion of a random event
in the int2rval wh2r2 I r2pair or j3et a3 na2v one. People
will be super nervous, or at least they should be under
the circumstances where they are held up by one link in
the chain for an indefinite p=2rioi.

I would like to have, Pat, you investigate how
fast people would have another rectifiar into service
and what is the pa2ricd of exposure on one train.
Remember, it does no good to shut down. In fact, it may
coapound the problenm.

MR. BARANOWSKI: Right.

¥R. EBERSOLE: And I do not think even sonme
prudent utilities might have a half a dozen in a
varehouse somawhere, but I am not sur2 that is true. My

experience has not been ycu can get things done all that
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fast, 2v2n with h2licopters.

MR. BARANOWSKI: I think usually there is a
spare.

Y¥R. EBERSOLEs Is there a reguirement?

ME. BARANOWSKI: I wouli rather nave somecne
from NRR address what the requirements are on that, if
there is such a r23uiremant.

¥R. RAY: Is there anyone from industry here
who would like to respond to this point?

MR. MAC AVOY: Some plants have an installed
spare that can b2 put on s2ith2r buss, but that is not
common. Usually the plant just has one rectifier and
one2 charg2r par buss. If they have a spare in the
wvarehouse, that is their business.

MR. EBERSOLE: Like in two systems you are
nanging on two trainse. They are both running. You have
got to have one. Inevitably you are going tc have just
>n2 and th2n that is wh2r2 th2 int2resting point comes.
How long will you be on one and what become the
prassuras while you are on just one,

If there is any incremental loads, that is a
facter that degrades the single system that remains, but
I 40 not think that is tru2 in that cise.

YR. MAC AVOY: I think you are into a tech

spec area snce that happense. The utility, if they ar=
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1 smart, whenever they have a t2ch spec-related device,

2 th2y will have a spar2 one that they =an install

3 immediately.

4 ¥R. EBERSOLE:s The same goes for the

5 1inverters, except they usually have accrued AC power

6 source available after breaking the continuity of the AC
7 service. But they usually have an extra over and above
8 the inverters.

9 MR. BEARD: Could I proviie some more

10 information on that? It has been my experience that we
11 in the NRC 2sp2cially tend to focus our attantion on the
12 equipment that is in the plant that is so-called

13 safety-related for gbvious reasons. But sometimes I

14 think we get carried a little overboari and we tend to
15 forget the equipment that is in the plant that is not
i6 safety-related.

17 I believe some of the plants out there have
18 other DC systems for other purposes that are not

19 safety-related and if a battery goes down south, they
20 ar2 going to go over and pull it off and get a charger
21 2ni1 get it on thers. Now it may not be

22 seismically-qualified and it may not have a flood of

23 paperwork t> show it is pedigree, but it probably will
24 work.,

25 MR. EBRERSOLE: You might get one out of the
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tuacrbine mall.

¥R. BEARD: That is a pretty good shot.

Let m2 zar.vy th2 sans poaint sn2 ste2p further
or into a little bit different realm with regard to the
inverters that you brought up.

Someon2 mentioned, I believe, this morning
that the worst case was like two inverters and two, I
will c2l1l them, raw AC. They are not really raw, but
they go away when the power go2es away. Th2 probability
that you will lose the regulated AC and hence lose sone
instruments and so forth and so on, I think, was
presented.

It has b22n my 2xperience in dealing with
operating events, the real things that happen, that that
is not the ocne that you have to worry about. The one
that is a more fra2quent occurrence, which I am sure you
are familiar with, have been the situations where you
lose part >f the instcua2nts, part >f the powar, and
maybe some of the instruments even fail to mid-scale
readings, and what you end up with is a situation where
th2 operatsr has, say, three or four channels and they
all read different, and he says my goodness.

So it has b2en my personal beliz2f that you 1o
not have t> lose all the instruments and go blind before

you have a problenm.
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KR. EBERSOLE:s You get contradictions right
IWiY.

YR. BEARDs After all, he is only a human
baing.

YR. EBERSOLE:s The other thing, when we ran
these probabilities out to 10-u, I recall some recent
meetings and discussions we have had which seem to
indicate that if you jet out that far, I mantio. 4 the
common mod2 influsnces, you are in the regime now, I
think, where the 2xce2danca =-- not th2 occurranca of
just a lov level earthquake but the exceedance of the
design basis earthquake -- is in the same realm of
possibility, which acts as a cutoff t> your numbers
beyond 10-“ or thareabouts.

3eyond that point, it is dark because what you
claim is 13-5, 10-6, 10-7 is automatizally cut off
by exceedance levels of earthguakes. So the cloud comes
jown on y231 ani thos2 numbers are not very meaningful.

MR. BARANOWSKI: I think the capability of a
plint to> handl2 a1 da2sign basis or greater 2arthgquake is
something that is now being looked at at least from a
research point of view at the NRC. The-e is a
praogram =-- I think it is called the Seismic Safety

Margins Research Program -- which would address that

kind of thinge.
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I think we are now 39ing to just start
factoring that kind of thing into our probabilistic and
risk analyses, whereas over the last f2w ysars whan you
look at th2 IREP studies in particular, that vas left
oute. We 1i41 not think w2 had the t2chnology available
at that time. We were talking about in the Office of
Reseacrch daveloping what we think might be a somewhat
standardiz=d method to better analyze those problenms,
especially in light of the results that came out of the
Iniian Point risk stuiiss.

So there is some agreement there.

MR. RAY: I would like to get back to the
question of what we think of the strategy and
methodology that was elucidated on A-44 manipulation.
What do you think about that study? If no one is going

to stick out their neck and lead, I personally think

that the 2atline that Pat gav2 us this morninjy indicates

A very comprerensive study and a workmanlike approach to

ths problem, and I am very much encouraged by the

iniication that the philosophy that will orient the

nessag2 to the licensees is going to leave the door open

to them to enginesr the solution, subject to the
approval of the NRC Staff.
T thirk that is the intelligent way to go. I

coamend you, Pat, and those of your organization, for
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it into terms that are interpretable 2nd useful from
analytical viewpoint to determine where are and where we
might go. I personally can offer you no comma2nts to
change your approiach or amplify it in any wvay.

Is thar2 any other comment that anyone would
wish to offer on this analysis?

MR. FBERSOLE: Jerry, the only comment I had I
think I already made, that the curtain does come down
before you get ‘IO.5 or 6, and that 7 and 8 and all
these other numbers just put a bankrush over that.

MR. RAY: What you ar2 sayinj is that these
numbers are not holy.

MR. EBERSOLE:s They 3o not consiier the real
world.

MR. RAY:s Do you have any suggestions that you
mijght make?

R. EBERSOLE: Just to make som2 observations
that at this point the influence cf common mode effects
such as earthguakz, if you wish, begin to override and,
therefore, these numbers are academic beyond this
point. Give it =>me realism or some such thing as
that.

I mean, you know, qualify the meaning of
th2se. I have se2n GE and others com2 out to 10-1“

and these numbers that you cringe in your seat.
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dr2dged out.
MR. BARANOWSKI: And that is cne good reason

for making sure that the NRC programs take into account
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what we have learned and observed in some proper

fashion, and we have an 2ffic2 in the NRC which is

supposed to perform that function. It is a very

important function.

¥Re RAY: I would like to go back to Jesse's

point on the fact that the probability of earthquake

inzidents and the results are of concarn for station

blackout perhaps. Maybe so,

but the fact that you have

analyzead th2 station blackout and the d2penisncy or

undependability of diesel generators to at least

eliminate these as the controlling criterion of events

is a point of progresse. 30 now we can conca2ntrat= all

our talents in deciding what to do about seismic

soncernse

I would like to> open the ioor to comments

anyone would like to make about the Oak Ridge

presentation. I would myself

similar to my comments on the Sandia work that this is a

zontributiosn to prograss from
what experience indicates.
Would anyone in the

somments at this point?

ventucre the thought

the viewpoint of knowing

audience like to make any
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(Ko response,)

R. RAY: Okay, we will get back on the
program. I would like those of the principals who are
participating in the presentations for the rest of today
to resort t> any brevity of presentation that might save
us a few minutes because vwe are roughly 40 minutes
behind schadule ani I would like not to g2 to 6:40
tonight. The schedule says 6:00.

But, on the other hand, if there are any
earthshattaring revelations that any commentaries will
bring out, we will not overlook the opportunities. So
do0 not feel so inhibited.

Okay, Mr. Beard, I think you are the first man
on the progranm.

MR. BEARD: My name is J. T. Beard and I am in
a branch of NRR that is called Operating Reactor
Assessment Branch.

(S1id2.)

We have a slide up there *hat sort of gives
the title recent experience with diesel generators. I
would lik2 to say just as a way of introduction that the
comments that I am going to present here today are those
o>f our braach. The2y ar2 not necessarily in total
agreement with everybody in the NRC.

Let me 30 on to the agenda here.
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1 In the agenda, I would like to say we are

2 g3oing to> talk a littl2 bit about whare ve are coming
. 3 from, what our sources of information are, and leading
4 yp to the last item, comments. We will talk a little
5 bit about some of the significant event that have
6 actually occurred in operating reactors, and we are
7 30ing to> talk about some of these emergency ta2ch spec
8 changes we have been involved with that wvere mentioned
9 briefly, a little bit about what types of failures, what
10 pieces of egquipment, etc., andi comments, and I have
11 tried to divide these comments up into four areas, just
12 to giv2 you some =-ategorization.
13 I would like to say for the sake of brevity
14 and in orier to accomplish the major objective that I've
15 tried to shoot for today, everything up to the last two
16 categories is background. Now, we will be covering some
17 2va2nts, anil I know w2 will a3all be tampted to want to get
18 into the details of what happened when all the diesels
19 w2nt d2ad, 2tz., 2tc., but that is not the primary
20 objective today. That is just to let you know what has
21 been happening recently, and set up the stage for the
22 bacis for the comments that ar2 at th2 eni.
23 (Slide.)
24 MR. BEARD: Okay. Under sources of

26 information, wher2 we are coming from, the talks that
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you have h2ari this morning have been prepared to
provide the results from analytical studies, statistical
studies, etc., things like LERs, License Event Reports.
dAhat I ¢m talking about this iafternocn has nothing to do
with LERs. It has to do with day by day operating
2szurrc=2nc2s that ar2 mor2 or less in 2 real time sense.
We have a phone call every morning with IEE. We get a
daily update on what happened overnight, and this
amdunted t>, I gu2ss I have indicated here, over a
period that is indicated there, about 2000 occurrences
that hava ba2en 1iscussed or raviewed over the

telephone. Of those 2000, our judgements have indicated
that something like 200 were of some significance in the
sznse that those were brought up to the NRR operating
2/sents briesfings which are provided veekly to Mr.
USenton and to all th2 directors >f all of ths divisions
within NER.

I woud point out at this time that that
includes the Division of Safety Technology who are in
the business of developing and grouping new
re2juiraments., SO there is an inherent feedback process
in there of operating experience sn the new
requirements.

The point hzr2 is that some numb2r, between

seven and nine of these 200 events that were judged to
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b2 signifizant, involved dies2l problams. That is a
number lik2 3 cor 4 percent of the significant events,
There are a lot of thenm,

The s2cond area we have experienc2 in is on
these emerjency ta2ch specs. I have just listed a few of
tham down there. There were three in Farlsy in *'81,
Peach Bottom, Hatch, Brunswick, Palisades. The
Palisades item is on the wrong page. We will come back
to that in a minute. But we are coming from a real
oparating experience, not a review of somebody's
computar input resport to that.

(Slide.)

MR. BEARD: Okay. This, we are going to go
down through about seven or eight of these events real
quickly. The Millstone event in January of '81 which
caught a 1ot of attention, there wvas a human error which
caused loss of DC. The reason we bring it up here is
bazause it hail an impact on offsite power, oriered start
of the diesels, and what's more important, after the
ii2sels w2re manually cracnked up, one dies from
nachanical failur2. The other one died as soon as they
turned the DC back on.

While w2 are here, could we flip back and got

that last one? This is probably as go2d a point to get

it as any.
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Palisades was a similar thing. Both DC
systems vere disabled for one hour, not DC systems,
2x-use me, both batteries wer2 disablad for one hour due
to a common cause event, and basically the plant was
running on the chargers. The significance of this one
at Palisaies was had there been an accident, the
automatic startinjy and loading of the diesels probably
#o2u0ld hava2 bea2n j2opariiza1.

(SliZe.)

MR. BEARDs You will have to forgive us for
this out of sequence thing here. Again, another event
at Millstone, it wvas discovered in the process of
raviewing some information, no>t a real event, but it was
discovered that there was a single failure potential of
1 break=r po5sition relay that could have presvented the
two diesels in Millstone from tying into the four KXV
buses, Th2y wouldl have come up, but they would have
closed the buses due to a single event.

At Hatch during a test, two undervolt relays
failed, anil b2cause they failesd, the buses thought they
had voltage on them. The diesels thought the buses had
voltage on them s> they woulda't tie in.

At Dreslen, Dresden is the two osut of three
situation we talkad about this morning. There are two

anits, two r2actor units, that is. There are three
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di2sels. Jne of the diesels dedicated to each of the
reactor uaits, ani on2 is shared. What happened was for
Unit 3, th2 dedicated diesel and the shared diecsel
between the units tripped during the test. It turns out
they overh2ated. They thought it was air binding. They
went through and 4id some studies and put it back on.
The same 2vent oczurr2d the n2xt month, Octobar '81, on
the No. 3 diesel. it turns out that when the unit
tripped, they looked into it a little more deeply
becavte it was a repeat occurrence. The problem they
found was loss of cooling watar, but it was due to
loss =- 42f2ctive check valves. They went back and
looked at all the other diesels, and sure enough, they
all had thas same lisease.

(S1lide.)

MR. EBERSOLE: May I ask a guestion?

Po the 1iesels normally use an interposed
cooling loop of cooling water, or do any of them use a
jacketed water, or 10 you hava a mix of thase?

Do you €£51l1low me?

MR. BEARDs I follow you, sir. I just don't
know the answver.

MR. ERERSOLE: Does anybody know? Do they
commonly use an interposed cooling loop of cooling water

through th2 jack 'ts?
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that wsaye.

KR. KASTURI: It is one thing to say raw wvater
anl it is another to say raw sea water which I didn't
mean.

MR. EBERSOLEs: River wvater?

MR. KASTURI: Your guestion was were you
always usiag tr=2at21 water, and that is not always the
cace. It is not alvays treated wvater.

MR. EBERSOLE: It may be vater out of the
river?

MR. KASTURI: It may be raw water as it is
called.

MR. EBERSOLE: Okay, thank you.

MR. BEARD: Moving on now to the next page, we
have two of the more interesting events.

Calivert Cliffs, in June -- Calvert Cliffs
again is one of these 2 out of 3 setups, two diesels and
two reactor units. They ended up with temporarily loss
of all diesels at the station, partial loss of offsite
povwer. Thare was one line remaining.

The thing I would point out here is the reason
th2 utility got iat> the setup was that while Unit 1 was
iown they took the diesel out of service for routine
maintenanc2, and as someone said this morning, it was

spcead out all ovar ths floor. It was not in a
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recoverable situation quickly. Then, while one of the
liesels was down, they decided to take the offsite
startup transforasar, if you will, for Unit 2 ocut of
service because it was due for its annual painting. The
reactor tripped, the aux transformer was 2f course not
aviilable. They went to offsite. It wasn't available.
Two diesels start2d up. What happenel was the sharedi
diesel tripped because they have had a chronic problenm
at that station with that diesel on regulators, and the
second one trippei because the load dispatcher for the
system called up and asked them to raise the output
voltage for the main generator. They did. The reacter
1oad comins back into the diesel tripped the diesel.

This, by the way, Jjust a side matter of
information, T understand it is being proposed as a
potential abnormal occurrence for the Commissioners'’
consideration.

¥R. BATTLE: Why were they paralleling the
diesel to the offsite powsr system?

MR. BEARD: Th=2 unit wvas still up and they
had, let's see, what was it? Is ther2 som20on2 back
there who maybe has the answer more completely than I
10?

MR. BRINK: Philip Brink with PGEE.

Jnce we took our transmission line out of
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service, by tech spec we had to exercise our 1iiesel, and
wvhen wve exercise our diesel, we have to load it, which
m2a3ns paralleling it, okay? That's why it was parallel
to the system.

MR. BARANOWSKY: What would have happened if
thare was 1 loss of offsite power? Would that diesel
have been able to start up and load emergency loads?

YR. BRINK: As it turns out, it could have
been started back up. What operated was the loss of
relay, and it actually just tcipped the di2ssl. That
relay is only operable when the diesel is parallel.

Yes, if we would have lost offsits pover, we
could have started the diesel back up and it would have
sequenced the loads back on.

MR. BEARD: 1In fact, that's what you did. As
I remenber, in being involved with the event, as I
remember, the diesels obviously didn't stay in a tripped
state for very long. One of them was returned to
sarvice, r2set ani restarted in something like 15
minutes, but before you could legally declare it to be
sperable, you had to run it like for 15 minutes. So in
th2 tech spac it was out of service for something like a
half hour.

MR. BRINK: Yes.

MR. BEARD: But it was started by manual means
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in a reassnable paricd of time, something like 15

minutes.
MR. BRINK: Yes, I believe that is correct.

MR. BEARD: I am not trying to mislead you

whan I give you these descriptions of the event because

I am trying to highlight what happened to the diesel. I
am not trying to ziva you all the systems aspects of it,
the fact that it was recovered, etc., etc.

MR. RAY: That's understood.

MR. BEARD: And I don't mean to slight any of
th2 utilitiese.

MR. BARANOWSKY: Has there been any mechanism
identified in this event in which this type of operation
could have caused a loss of the remaining offsite powver
zircuit through some interaction?

MR. BEARD: Kot that I°'m aware of.

MR. BARANOWSKY: And if that is tha case, I
guess I kind of wonder why that is an abnormal
sccurcrenc2. I can unierstani the Dresden failure as
being an abnormal sccurrence, and maybe even the next
one, but this one here sounds like it is just a not well
thought out requirement for demonstrating 1iesel
operability, and it doesn't seem that this failure of
tw> or thr22 1i2s21s would occur unier accident

situations.
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Am I wvrong?

MR. BEARD: Well, w2 are to a certain extent
jetting ahead of ourselves in the presentation, but to
ansver your question jirectly, number one, no one has
said this is an abnormal performance yet. What has been
proposed by the regional office is either an abnormal
sccurrence or a Cata3sry 3, which are other events of
interest. The reason it was considered for an anormal
oczurrenc2, bescause one of the safety functions around
the plant is to provide emergency power when you might
nead it. This plant, this station was for a period cf
time, albeit 15 t5 30 minutes, which may be brief, it
wvas for a period of time with no emergency power. That
is the major 12gradation of an important system to
safety. I think it was along those lines that it was
considered an abn>rmal occurrence, but that is not the
issue here today. That is not the issue today.

I wvould prefer to go on to the events so that
¥2 can jet on to the zZoaments at th2 2nd.

MR. EBERSOLE: I think that this brings up a
juastion about shd>uld you report th2 .45 zaliber bullet
through the hair if it didn't get your scalp? I think
you should becaus2 I think it is a --

MR. BEARD: For AC >wnel reactors, when I

worked with them, we used to have all the operators
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report near misses, and we hal to try to explain to
contractors, somebody like Savannah River DuPont what wve
m2ant by 3 near miss. The example I used to use when T
vent around to the plants was if Mr. Ray is in his
office and he steps out to go to the bathroom, and about
that time the ceiling caves in and it covers his desk
and all sorts of stuff, it was fortuitous for him, maybe
providantialy that h2 was out of th2 room, but that's
what I call a near miss. He was one step away from it.

And T wdould agre2 with you, near misses like
this shoull definitely be reported.

YR. EBERSOLE: Another thing, what this
foretells here is there is an absence of a matrix systenm
toc do maintenance and surveillance. I know a systenm
propos2d 1 few yesars 2139 was 31 matrix that said no one
should work on Relay Pump B and the valve of system C.

I think it is probably rampant right now in the field
that this sort of a combination of maintenance can sneak
up on you, and it just didn‘'t get the last element.

MR« BEARD:s Well, I belisve that clearly th2
utility involved =-- I guess PGEE would be the first to
tell you that in retrospact it probably wasn't their
most prudent move to tzke that transformer out for
painting that particular week.

YR. BARANOWSKY: But this is exactly the kind

ALDERSON REPORTING COMPANY, INC

400 VIRGINIA AVE, S W.. WASHINGTON, D C. 20024 (202) 554-2345



217

2f thing I vas talking about zatching through tech spec

2 and LCO revisions. They need to be =--

‘ 3 WR. EBERSOLE: Matrix. \
4 MR. BEARD: I have a comment on this at the ‘
5 end.,
6 Okay, can wve maove on tc Quad Citiec?
7 Juad Cities, again, is a two out of three

8 set-up with r2gard to diesals. They had a temporary

9 1loss of two of their three diz2sels and louss of all

10 offsite t> one of tne two units. The re:s~n Liis one is
11 important is because it sounds like the une above it.

12 On=2 diesel was out of service for routinew reasoas, the
13 start-up transformer for the other unit was taken out of
14 service for routine reasons. The unit tripped. The

15 shared diesel started, and it tripped because of

16 improper a2ijustment to some of the set points, and the

second diesel started and ran, providing power okay.
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I might point out that during this event there
was a loss of instrumentation in the contrdl room and,
like some o2ther 2vents, the operators did not kncw which
avants to believe or which not to belisve, and they had
to send pedple ocutside the contrdl rooa, outside the
archeays, to find out where the control level was.

San Ono>fre was a very simpl2 event.

Instrument line ma2asuring loophole pressure burst,
sprayei lube oil 1own on hot pipes and, of course, it
caught fire. It only involved one diesel. No
interaction.

(31id=2.)

Jdkay. HNoving right on, emergency tech spec
changes. What I woulil 1lik2 t> do here is just run
through th2se things as quickly as I can and just hit
some of the highlights. .ou will see on the first page
thare are thre2e Farleys. The major points here are that
the first one involved Diesel 1C, as it is called at the
plant, which is a Fairbanks-Morse or Colt unit at the
2850 Kw size. This particular unit, it is a shared
unit., It will provide power at either unit to what is
called Division kA,

The problem is they found water in the
cylinders and they thought it was an O-ring problen,

The imporcant point here is it took 13 days, they
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astimat2d, to fix it. They had a three-day or 24-hour
CO. They asked for an extension on the plant.

In addition, wvhen this was done, the NRC
suggested that vhile we are jiving you soma2thing like 13
days, ve do not really think it is a gocd idea to be
test-starting every 4i2s21 at this station for this
period of time. 30 w2 changed the action staterent
testing requirement for a this-time-only basis, that
tiey would cha2ck 2very 72 hours instead of avary B8
hours.

There was another event, The same sort of
thing happ2ned with the same diesel. This time what
they found out was that when they went into it real good
the risk pins wer2 jone. That was causing the O-rings
to go. Tha2y needed ten days to fix it. They needed a
15-day extension., We granted it.

Farley Station involved another diesel, but it
¥as the samne manufacturer and the same cause. This time
thay founi wvater in the heads and they had a littlie side
damage.

(Slide.)

I would point dut that at the top of the next
page, the last item is crucial under the first event.
Th2 NRC ra2juasst2i, aftar this thr22 times in one summer

situation at Farley that even though the plant safety
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vas not in jeopardy wve felt like continued tech spec

changes w2re not th2 b2st way to go, so0 we asked the
licensee t> come in with an overall look at it and come
in with sowe permanent changes, which they 4ii.

At Peach Bottom, on2 »f the diesels failed,
Fairbanks-Morses, abcut the same size. They needed ten
days. They had a seven-day LCO. We granted it after
ten days.

At Hatch a3 major failure of Diesel 2C, they
call it. This is dedicated. Here we get into a
situation. The Hatzh plant is one of these wvhere there
ar2 tvo reactor units at the station. Each unit has
three emerjency busses and it is a two-out-of-three
success on a per unit basis.

We had a lot of discussion this morning about
what two-out-of-three ma2ans., Hare 1s a general
exception, This plant does have three sets of emergency
busses.

In tha Brunswick case w2 hai a faiilad diesel.
It was a Nordberg. The reason this one is interesting
is because the station 4esign at Brunswick is the
so>-called stationizer-energized design Mr. Ebersole
brought up this morning. They have four busses, four
diesels to provid2 power to tne station ovarall.

The busses are not unitized, if you will.
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Th2y ar2 not dedicated to a particular unit. What you
will find is that at Brunswick if you take, for exanple,
the RHR puaps, put one on one bus, one on the other bus,
you will €£ind 1o3ids for each unit for the same division
of power for those busses, and it is very complicated.

(S1i12.)

Jdkay. The significance of this event was that
they needed a couple of extra days on the repair item.
dAe in OREB were concern2d4 about the impact on the other
4diesels at the station and we got a metallurgical report
in from the first diesel. What it saii was the
components that failed were due to fatigue due to
excessive starting.

We look2d4 into this. Wa found out that that
particular diesel failed had 1,638 starts in a period of
80 months.

MR. EBERSOLE:s 1Isn®t there a reguirement like
thare is on aircraft engines that aftar a certain number
of evolutions of at a given time that you have to go in
and replace the part?

fR. BEA3D: I hava 31 comm2nt on that very
point coming up. The other diesel units at that station
varied fron -~ well, 1,600 vas obviously the largest --
from 1,200 on up. It was not something unique to all

iissels. Thay wer2 all high starters.
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Aftzr they found that out, the N¥3CT made

them -- well, the licensee agreed to test inspect the
other dies2ls before they restarted the other units, anid
they founi that -- Doug, was it three of them or four of
them had the same dis2ase. It was either all of them or
only lack >f one.

Hatch, the other problems. Diesel 2C,
Fairbanks-¥ors2, connacting ro2d failei. The licensee
and manufacturer as a team estimated 18 days for
r2pair. They cam2 in for an emergency tech spec
change. This one is interesting because one of the
gquestions we raisesd was, neglecting for the moment for
the period of tim2 a major LOCA, 2 mores freguent
probability occurrence would be loss of power on the
offsit2 systen.

If that should occur, can you bring the plant
down? It turns out the answer is no. They could not
take a zinjle failure and bring the plant 3down, even
though there were four diesels left, and ve will get
into this later.

This has relevance in the s2nse that this
morning we were talking about the assumptions that one
iissel per reactor unit is sufficient to bring the plant
down. This is an 2xample where that is not the case.

They require four to five for a LOCA and they require
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four to five for loss of offsite.

MR. EBERSOLE: How 4i4 that escape the
regulatory review?

MR. BEARD: May I take the Fifth Amendment?

(Laughtar.)

MP. BARANOWSKI: It meets the single failure
criterion.

MR. BEARD: Yes, but I woulid prefer not to go
any fuctherc.

(Slide.)

Befor2 we go to this, can we go back to that
one?

(Slide.)

The ta2ch spa2c chang2 was not givan. The plant
shut down, did the repairs, and following the
naintenanc2 they tested the diesel. It failed again,
wiped out the main bearings and, because of that, the
NRC asked them t> inspect the other diesels and, again,
three sut >f th2 four hai the same problems.

(Slide.)

Okay. That is as fair as we went on emergency
t2ch spa2cs. What I would lik2 to do at this point is
give you a summary of some previously-existing
informatiosn on the typss of €failurss from our

perspective with what the industry has shown before the
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A-44 study.

There was a report published in "75 that
capsulized the experience from °'5S9 to '73 and indicated
th2 major problem was startinze. Thirty-five percant of
the diesel problems were starting. Other problems, such
1s the 2ngine, th2 governor, which I have underlined and
vwill come back to, cooling systems ~-- there were about
19, or 12 percent each, which is small compared to the
35.

A point to be noted in passing is richt after
th2 raport was published in *'75, in '76 -- in the '75 to
'*76 area, that was the development area for the issuance
of Reg Guide 1.108.

There is ansthar report that covars the
experience between °*76, *77 and '78 -- a three-year
period. The major significance of this one is it
iniicates starting is no lonz2r th2 major problem.
Problems are pretty uniformly distributed, with the
jovernocs, startianj ani fuel problams all at about 17 to
12 percent each.

I was asked in preparation for this briefing,
someone was appar2ntly interested in 40 we have any
obvious bai actors -- you know, one particular vendor,
sn2 particular =machine, whatnot. That is a3 tough

question t> answer. Based on the sam2 '76 through '78

ALDERSON REPORTING COMPANY, INC

400 VIRGINIA AVE S W, WASHINGTON. D.C. 20024 (202) 554-2345




10

1

12

13

15

16

17

18

19

20

21

22

23

24

25

225

experience reportad, it appears there may be one.
Okay? I am not saying there is.

Fairbanks-Morse, with the size around 2850
rapresa2nts 16 perca2nt of the 1is2sels w2 had at the
plants during that period. The reason why I say it
might be a problem area is that according t> this report
th2se have had more failures per machine, since they
amounted to 24 percent of all failures from 16 percent
5f the population. That may o5r may not be significantly
great.

Secondly, a higher percentage of their
failures amdount t> long repair tim2s. In oth2r words,
if it takes over 24 hours to fix it, you might call that
1 long repair tim2, What it amounts to is that for that
vendor that size, 16 percent of their failures are long
repair times, as compared to the average of 10 percent.

Jdkay, number of test starts. This is not
coming out of the *76 thing. Some of our diesels out
thare w2 know from 2xparience and talking with the
utilities and the manufacturers and whatnot are getting
16 to 18 starts a month. Now there are two reasons for
it.

One is that they get on the basis of low
r2liability test results, they are failing frequently at

the last 100 starts. They found a Reg Guide that makes
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them test them 2a2vary three days, so© they test them every
three days.

The s2cond contributor is because they go into
th2 action statem2nt, because they have lost some piece
of equipment, which they will sooner or later, they find
themselves in an action statement that requires them to
be initially started after the first hour and be
repeated every eijght hours.

In passiny, I would like to say that at one of
the plants I talk24 with, if you take the number of
starts that they nad, it turns out, i think, theirs was
18, you subtract the number required for routine
testing, and the number required for p~-st-maintenance
tasting, 2ad you attribute th2 rest t> LCO action
statement testing and say maybe that is 14, 15 starts
per month. How long do you have t> be in an LCO action
statemant and degraded mode to get 14 or 15 test
starts?

It turns sut that that test intarval is 12
hours and they ar2 in an actis>n statement about one week
a month -- one we2k a month on the average.

Okay, with 3all that as backjyround =--

MR. LIPINSKI: Before you continue, that
8-hour LC)O condition, there is an isplication that if

that dies2l is tested and it successfully starts and
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runs and ysu shut it down that you have got some kind of
a criteria that says the probability of failure is
proportional at tim2 and, therefore, you put the limit
on it at B-hour intervals as opposed to, say, 24?7

MR. BEARD: Let me see if I can try to give
you a feel for what I am aware of. If you lose, say,
one of the diesels at a multi-unit station, you are
reguired t> go arsund and test all the other diesels
immediately, within one hour, according to the standard
t2ch spacs tolay. That does somethiny for you.

Then you are regquired to repeat *that every
eight hours, generally, I would say, to demonstrate
continued reliability.

MR. LIPINSKI: But that is based on an
assumption that there is a linear failure rate. Once
you start it and run it, you are assuming that there is
sonethiny that haippans to thoss diesels as a function of
time that will prevent them from operating the next time
on challengje.

I[f you have some sort of a reliability target,
then I covrld understand your eight hours, if you have
this failure rat2 number that is proportional with time.

K. BEARD: I guess the best way I could
answver you is 2 littl2 bit abstract, but I 4o not think

that the basis for Reg GCuide 1.108 was that rigorous. I

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE , S W, WASHINGTON, D C 20024 (202) 554-2345

227



10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

228

think it had to 45 with a 1ot of enjinseriny juigment.

fou know, the NRC and the utilities have been
trying for a long number of years to get the reliability
of the diesels up to a desirable level. We have been
making improvements over the years. In '77, when the
Rey Guide was issu2i1, they wvere reguired for a lot of
testing during refueling, like a major test run,
three-day LCOs, et cetera, et cetera. It came cut with
a monumental improvement, which vas test fregquency based
on test failures, which I think was an effort to improve
ite

To presume that there wvas this rigid, rigorous
analytical basis for every item that is in the Reg Guide
for the standard tech specs T am not c2rtain is always
the case.

MR. LIPINSKI: Based on what you have just
said with respect to how often they are in the LCO
sonditions, how oftan thase diesels are being started,
vould engineeriny judgment tell you that an 8-hour
interval is too short?

MR. BEARD: I have that comment o5n the next
paze.

(Slide.)

This is the brunt of what w2 came down here to

say this msrning or this afternoon -- general comments
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that are n>t necessarily statistically sound in the
sense that we have a rigorous basis for them. They are
engineerinjy Juijaants bas2i on having jon2 through a lot
of this experience on a real-time basis and bdeing
involved with the emergency tech specs and the basis for
those.

The first category has to do with event
reporting r21liability assessmants., That has to do with
yo2u should not be simply trying to assess diesel
reliability by counting LERs. That will lead you astray
very quickly. I think the people that Baranowski had
working for him have done a commendable job in reviewing
th2 categories ani categorizing them in what I would
call the r2al failures, where 2 diesel wculd not work
vhen you wanted it, not that it would not wvork when you
tested it and so forth.

The second point, and this is ons of the major
comments, is that =2ven though the average reliability
may be satisfactory, the extremes are significant, as wve
have discussed earlier. I would point out at this time
that it is my understanding of the wvay the calculations
vere presented this morning that those are not
plant-specific numbers 2ither, to the extent that they
todk a plant-specific fault tree -- and it is my

understanding they used national average failure ratese.
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I will stand correct2d. I will stand
corrected. I misunderstocod you on that.

For overall global approaches like the mission
they make for gen2ric reguirements, yosu have to use
avarage inputs, but the extremes are very big. That is
th2 point I wanteil to make.

All right =-- shared systems. Let me hit the
bizgias hara. Most svents are with shared systems. The
bi7 thiny here is that in the second item often a shared
system naulti-unit station can take single failure on the
station, but not n2c2ssarily single £ailures on a
per-plant basis. So when one does go down, you may be
in troubla,

4R. EBEi30LE:s May I make a comment on that?
Th2 reason for that is the purpos2 of sharing was to
reduce cost and aake the single event per station
instead of per unit. If you, on the other hand, had a
criterion for a single failure per unit, and then took
th2 resources available at a multi-unit plant and
r2design them on an inteyral base, you would have
combined multiple failures per unit.

Do you follow me? I am saying do not dilute
the plan by sharing it. Rather, reorganize it to make
available sultipls failures per unit.

YR. BEARD: Well, I think, with all due
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MR. BEARD: One of the problems we are
observing is, any time y2u do have shared diesels and
that diesel develops 3 problem, the tech specs come into
play, and you are in a situatiosn wher2 legally both
plants may be ask2d4 to come down. Now, there is a
tramendous impact economically if you are talking about
bringing 2,000 megawatt units down to the jround.

MR. EBERSOLE: Right. On the other hand, if
you wvere on a unified basis, you would have to have one
unit down whereas if you were on an integral basis, you
might have the flexibility to maintain both units in
operation. So there are two sides to this coin every
tine. I think y>22 sinply hav2 to w2ijyh both of theme.

YR. BEARD: True. Another significant comment
I had is that the assignment of support systems such as
not the RHR's but the RHR service water to the emergency
bus may in some cises be crucial and limiting. The
example I jave here is, there is at least one two-unit
station that requires the diesels to come down from loss
>f power without any reactor transient, let alone an
accident. That is because of the distribution of the
sarvica2 water systems.

The last comment I had has to do with an
integral approach or a system design approach where you

have four diesels that provide pcwer to the station as a
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whole. The problem you run into here is the loss of any
sne statina aff2-ts th2 loss of both 1iesels. They are
both reactor units, and it is corp'i_.led to analyze,
b2zaus2 y21 45 not have a unitized approach in the
design phase. You only have a1 unitized approach in the
tech spec phase.

(Slide.)

MR. BEARD: Testing requirements. Here is
wha2re vwe might g2t some discussion. Our operating
experience seems to be telliny us that the requirement
for testing, test starting the diesels on a routine
basis -- by that T mean, when you have no failures that
you know of -- on a three-day basis ought to be
reconsider21. Th2re have been casas where it has
contributed to failures, and we have cited one or two of
those.

ihen Rej. Guid2 1.108 was daveloped, I believe
it was believed that no one really knew the optimum test
fraguency. It was set up in a monumental wvay as a big
step forwarid, somawvhere betwesn three and 31 days. It
looks like possibly now 14 and seven-day test intervals
ars the b2st options.

The second item here is testing ought to have
as an explicit purpos2 to identify "unreliadle EDG's,”

dissel gen2rators. When I wrote the word in here, I had
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the term "lemons.” The term was not acceptable. All
right. My managenent suggested to me that maybe for a
presentation in front of such a noble group as this that
42 should aot use the ta2rm "ijentifying lemons.”

MR. EPLER: Oh, yes.

“R. RAY: Maybe sour apples would be better.

KR. FEARD: It came out "unr2liable diesel
generators."™ Wien you 45 identify an unr2liable diesel
generator such as one that has had 12 failures in 18
aoaths, w2 beliav2 that major corra2ztive action ought to
be taken, not just tested more.

MR. EPLER: That's right.

MR, BEARD: But that is what the NRC
instructions say to> 4o0. Okay. We believ2 also that our
experience seems to be telling us that test frequencies
iuring the action statements which have been brought up
a couple of times should be relaxed. We think there are
twd> primary purposes. Cne is, when you have a known
ii>sel failure, you vant to uake.sure the diesels are
not going to die from the same disease, so you test them
fairly proaptly to> determine they don't have that same
problem. But I think the commotion that is created in
the first hour following that event, you probably ought
to do it pcomptly, but not necessarily in one hour.

Maybe four to eight hours might be more appropriate.
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S2condly, w2 think testiny them 2very eight
hours repeatedly after that might not be the best
thing. In other words, we have learned more from Jur
spzrating 2xperience. My sugyestion or our branch's
suggestion, and we are talking with the other sides of
NRR about this, is to see if it wouldn't b2 more
appropriat2 to go with something like 48 to 72 hours,
sa2ne number in there.

Another item in her2 had to do with Fr.
Ebersole's comment earlier about manufacturer's
r2-ommandations aftar som2 interval of time. You have
to tear it down and 1look at it. We think you should do
thit. We think after so many starts and or so mary
hours or months of operation, vhatever, the diesel ought
to be torn down s2 that you can find out what is wrong
in the inside. T2st startiny won't t211 you about
anything wrong on the inside until it dies. We have had
andugh 2xp2ariznc2 with -ommon situations that I think it
is now time to start thinking about that.

¥R. EBERSOLE: Well, of course, that is
mandatory on aviation engines, and I am not so sure but
what it isn't entirely appropriate that it should be a
mandatad ra2gulatory raquirement here. I am suggesting
that.

MR. SAVIO: Do the manufacturers have that
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type of information? I looked through the list of LER's
that Oak Ridg2 provided at this Brunswick one on the
failures that I found that look like they were due to
ths fast start. Tt appe2ar2d that there were things that
just were not discovered until the pieces were on the
floor, s> to speak. The Brunswick case in particular
was a shaft which s22m2] 1like a2 fairly simple
configuration, something that could have been evaluated
beforehani.

MR. BEARD: Yes. I think =-- Doug, help nre
with some >f the 12tails., Th=2 dovwn pins were sheered
ani the couplings came loose. What happened was, when
they looked at the other diesels and took them apart,
they found that there was the same situation. They
hadn't alr2ady brokan in the other diesel.

MR. SAVIO: They found the first one.

MR. BEARD: But with all due respec:, I would
say that those diesels would not have been inspected
prior to starting both of those units back up if the NRC
hai not stapped in.

YR. EBERSOLE: May I suggest that you look
into the aattar of nois2 analysis? Andi I don't mean
asutron noise, I mean physical noise, by transmitting
equipment on various places on the crank case and so

forthe Th2se things have an interastiny sisnature which
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is individualized, and a departure from the normal
signature ¢hizh can b2 put on the scop2 or the trace and
even examined for fregquency bands or whatever. T think
it would tell a 1ot about whether you are borderline to
fallure.

Generally, people go down and say, listen to
ite It is runninjy like a sewing machine, or it is about
to disintejrate, but that can be done somevhat more
methodically than that.

YR. BEARD: That is true. I try to convince
ny wife to> do the same thing about the car.

YR. RAY: This area of testing regquirements,
Mr. Beard, opens a subject which concerns some of us,
and Mr. Epler in his comments earlier this afterncon
touched on it. Apparently, the frequency of starting
rejuir2d has a ma2chanical str2ss on a unit. It causes
iamage and so> on. Th2 t2stinj requirements that require
a fast start, the point that Mr. Epler touched on has
been point2d out to us by one of the ACRS Fellows, MNr.
Richter, who is here today, suggesting that possibly
2liminatingy the r2guirement of a fast stact on tests
would not -- memorizing the nuaber 5f such starts might
very w21l maintain the diesel generators in a better
state of h2alth and therefore in a better state of

r2liability. Has this ever been considered by the
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can. You can't test a 4double ended large break LOCA.

You have to> take that on faith. But you can test some
of the otha2r thinjse.

Another thing you d» is to test routinely to
see if it works today like it did yesterday. That is,
have there been any component failures. Now, why are ve
testing diesels to> detect what? If you test it once to
se> 1€ it is capadls of fast start, if no component has
failed, shouldn't it continue to fast start? We need to
12fine mor2 carefully why we test, I think.

YR, BER3Ds With all due respect, sir, being a
fallowar o2f your wock for many years, I think that one
»f the purposes that you do testing, be it on diesels or
one out of four instruments on HPCI or whatever, is
because we have aiopt24 31 two-train approaczh, which
means ve can take 3 single failure. Therefore, ve test
fregquently enougzh to see that we find 2 siugle failure
before it is a double failure. So, that is one of the
considerations,

MR. LIPINSKI: I would like to 30 back to your
second bullet up there in the Reg. Guide. GCiven that a
diesel has been tested and possibly has a failure to
start or starts and has a failure to run, I assume a
1iagnosis is 41on2 and a correction is made before the

next test is conducted, and your second bullet up there
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kind of implies that diagnosis and corrective action is

not taken

rune.

if you have a failure to start or a failure to

Now, if a program is being conducted properly

and you ar2 tryingy to demonstrate reliability, if you do

have a problem, I assume that problem is diagnosed and

corrected

befsore you try to g2 ah2ad ani start the unit

again. Now, what is the experience in industry with

respect to trying to demonstrate reliability via the

Reg. Guide?

MR, BEARD: I don't wvant to imply, sir, that

the utilities are not when they experience a failure

trying to

find out what caused it and fix it in a very

prompt sort of way. I don't mean to imply that at all.

I guess what I am trying to say is, if you go back to

sn2 of th2 2vants w2 1iscussed a little earlier in the

presentation, I believe it was addressed, where they had

a flowv blockage that was due to air binding. When it

happen2d a second time, they looked into it very much

further, and they found out the check valves were messed

ap and that was what was causing the flow blockage.

problem.

situatione.

MR. LIPINSKI: That gets into the diagnosis

MR. BEARD: I guess you get into the classic

You have a utility that maka2s monzy by
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They want to get the

putting watts out on the line.
2 diesels back up. They want to get whatever ejuipment

. 3 back up, give it 31 reasonable time for diagnosis and

4 repair, but they ar2 not trying to make a research

§ project out of it, and you have this dichotomy we have

6 seen for years, the goals and objectives of the safety

7 p2ople zo2ap2tiny with th2 j01ls ani1 objectives of lhe

8 production people.

9 I guess what I am suggesting with this comment

10 up here is that when regulatory rejuirements are revised

11 as we are continuing to do from time to time, it might

12 be a good idea t5> put in ther2 som2 r23juirz2mants that if

13 you have a machine which repeatedly is having major

14 problems, you ought to look at it not from the point of

15 viaw of merely testing it more often to show something.

16 Testing in my persconal view does not make a machine more

17 r2liable. At best, it can only increase your confidence

18 in what you think the r2liability is.

19 MR. LIPINSKI: PBut that goes back to my

20 original observation. The tests will not verify the

21 wm3-hinz. If you hava2 troubls, you have to diagnose and

22 rcorrect the problam, Are you going to be able to

23 regulate that diagnosis be done correctly?

24 Y%. BEARD: Mr. Srinivasan is here.

25 MR. SRINIVASAN: Srinivacsan, NRR.
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Your point is a good one. If you look at the

Dayton stuily, one of the fundamental conclusions of that

is, they 15 have 1 maintenanc2 program, but th2y are not
being impl2mented ajeguately, especially on those
iiesels which have seen nore than the average nuaber of
failures. What the staff is currently doing is, with
regard to the recommendations, it is trying to go back
t> the arex of r2actors who 45 not have a severe test
frequently like the NTOL's have, and 1look at their

naintenanz2 program, look at their operator training

capabilities, how well they are trained.

We have a 1ot of real experience -~ Brown's
Farry is o2ne, Ziou is th2 other =-- where at the initial
stage they have a number of failures. They have tested
fraquently. Ultimately they have found out there is
nothing wrong with the machines, but the machines huve
not been adeqguately maintained. Good houszkeeping
practices havs not been followed. And that is the
lesson we learned. One good lesson we learned from the
Dayton stuiy is upkeep of the machine.

Jur current proagram is to go back to some of
the older reactors and look at their maintenance program
nore rigorously, and see vhether th2y contribute to some
of the failures. Testing alcne will not cure this.

Prior to ta2sting, once you have testing, y>u have
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failure. Before ysu conduct the next test, one has to
1etermine what caused the failure in the first place.

YR, LIPINSKI: But there is an assumption that

you 4iagnos2 corr2-tly, “nd as we have seen in some of

these, they have had a first guess, thought they had it
fixed, and then found out they didn't £ix the original

problem. D2 you have anythiny in your program that will

help proper diagnosis based on past experience?

MR. SRINIVASAN: What we intend to do in some
cases, the failure of such a nature, they haven't been
1oing good1 analysis of the rodt causes. They have been
sort of a bandaid fix, and try to g2 on to the next
unit, and they come back to this unit the next month and
it fails. The program we are curc2ntly pulting together
is to give them a much longer time than we now have in
th2 tech spac. That will he an incentive to the
licensees to do a better job of assessing what is the
toot cause failures 2f the set before they move to the
next testing cycla.

I hope that answers your earlier question.

MR. LIPINSKI: We are doing a lot with symptom
emergency procedures in plants. You should do the same
vith diss2l je2n2rators.

MR. BARANDWSKY: I think you need both the

carrot and th2 stick approach. In other woris, you
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can't just say, I will give you longer LCO's, and you
will be go2d about it and fix the machine up. You need
t> answar the saa2 thinge If you don't fix it, can you
run your plant with an ungualified diesel generator? So
thare has to be some sort of a punitive situation in
there. A $5,000 fine won't do it. It has to be a
treasonable type of procedure such that you are not
causing everyone to shut down every day for undue
C21S2NS.

Fhat is the kind of stuff we would like to
125k into in terms of looking into future diesel
Jena2rator r2liadbility. The aspect of Rege. Guide 1.108
was, you ta2st the machines so often until you break it.
That was the punishment. Maybe that is the wrong kind
2f punishmant. I don't think you can mandate that
people have great diagnostics. They have to want to do
it. 1If thay refuse t> find out what is wrong with their
machine and make replacements when necessary, then you
have to 122k at, is that machine gualified to be a
safety feature. If it is not qualified, then they don't
have that iivision. Can they operate the plant with one
division ia that case? I don't think so.

MR. BREARD: Let me say also, having been
involved with a number of emergency tech spec reguests,

th2 utilities are trying to find out what is wrong with
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th2se machines. Ther2 is no 1oubt about it. In fact, I
vould venture to guess, my own personal experience, when
I take ay =ar in to 32t it repaired, whea I take my TV
s2t in to et it repaired, or when I call a plumber, I
would rather have these utilities chasing down wvhat they
think is wrong with tha2ir d4ies2ls bacaus2 they 20 a hell
of a fine job. That is not the essence up here at all.

I think we are digra2ssing more into a general
discussion. Why 19n°'t I get these last two points, and
then we can get the slides out of the wvay.

The last point had to do with th2 events we
talked about before. Licensees really cught to be quite
careful, if not warna2d about taking off-site circuits
out of service when the diesels ar2 already out of
service, 2ne or asre of them, espacially when there are
routine reasons it could easily be delayed for a week.

I remember experiences about containment entries not too
1223 after TMI. OJn2 ~f the ra2guiresments was, don't go
into containrent just because the Vice President's son
wants to have a tour, and I an suggesting the same kind
of approach.

MR. *3E2SOLI: You have made that applicable
here to> ths A1 s2, generator problem, but that is a
generic w.ski?, That would be aprlicable to service

#ater compdnent =35l.in3z, whatavar, ani yat it is not.
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What it really m=2ans in the broader context, I think we
should invoke a matrix system for disablinjz ani?
repairing 2quipmeat. That was propos2d in 1968 by GE
and NRC threw it ocut the window and went to this
arbitrary thing without any consideration about cross
flow of influsnce and the non-presence of a1 matrix.
Thit is 20 years 130, more. I thirk its time is due
again.

MR. BEARD: Maybe it is.

MR. BARANOWSKY: Absolutely. We have
tecognized this in th2 r2liadility and risk analysis
field, and what we want to do as a research progranm over
the next y=ar is look at this kind of a matrix approach,
not only identifying what things shouldn't be taken out
at the sam2 time, but in identifying what should be the
outage tima2.

What you have now is a set of LCO's that are
primarily based on judgment or the perceived risk
associated with taking a certain component out. It
would be a lot better if we don‘'t take and make an LCO‘
on a dies2l g2nerator three days when for all other
failure reasons caused by trying to make repairs ;ithin
three days, our unra2liability is sc great that we
haven't achieved anything throuzh an LCO.

MR. EBERSOLE: Pat, your observation about
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tine, I have always had trouble with time with respect
to its real meaning concerning progressive degradation.
Tine is ma2rely a vehicla of socts that Carriss a chain
of events, A lou3 time with zero events is no time at
all, in the context of what we are trying to get at, and
sonething with significant events in that interval is
another thing. Time is kind of a universal recognized
syabol for doing thes2 periodic tests, but I think we
have to 192k at time in the context that I am talking
about., It is the sequential flow of things that happen
in time inat eithar da2yrade or peramit the engines or
equipment for that nmatter. It is this angle to le
shang=24. I think w2 ought to look at time on a
qualified basis.

MR. BEARD: The last comment I had was that
vhen major failures occur on a diesel machine, being a
biy mechanical 1evice, the present reguirements of
three-iays outage or shut the plant down or even the
seven-day 27 .age 5r shut the plant down do not hack it
in a 1ot of zasa2s. H2nz2 we 32t 3 lot of requests that
say, can w2 change requirements temporarily once in a
wvhile.

MR. ERERSOLE: Again, the days don't mean
anything. It is th2 succassion.

MR. BEARD: Well, there are a lot of people,
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sic, who b2liave that we can asscciates a number like
-2
three days, 90 houars, with sone figurs 1lik2 10 .,

That is an exposure period. The probability of
somnething happening to you. It is a risk figure. And
they use these things, and I think there is some merit
t> their us2, but w2 Zan't get lock2d into where
everything is a number.

MR. EBERSOLE: But in the matrix context, it
would have to be assocjiated with what is happening in

the interinm.

¥R. BEARD: Absolut2ly. Let m2 say in summary

what I have tried to do today. We have tried to tell

you that w2 are not coming from a backgrouni of

analyzing a2 bunch of LER's, questionnaires, or whatever,

although that is jo00d, and I think the people with Oak
Ridge and Sandia and under Pat's direction have done an
outstanding job on it. We are coming to you dealing
with operating events as they have occurred, if you
will, and we have tried to present to you some of those
2v2nts. W2 hava tried to presant to you some of the
emergency tech spa2cs we have been involved with, and
tell you what our experiesnce seems to be telling us.

I would caution that we put everything in the
context that Power Systems Branch, NRE, I£E, the

industry, #2 hav2 all ba2n trying to make thess diesels
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right, and ve are learning more every year, and these
are just our judgments on recent experiencs.

MR. EBERSOLE: May I ask something about the
nature of tests? It has bothared ma to see tests be of
a sort of bi-stable type, for instance, with valves. 1If
it opens and shuts in a proper time interval, it passes
the test. The fact that it did it with th2 last inch of
torque and groaning, screaminjy and smoke does not
reflect whather it was a successful test or not.

When you test the diesel, is it implicit that
sonebody goes down and looks at the exhaust and sees
whether th2re is smoks coming out of the ganerator or
not? Or oil all over the floor? 1Is it a comprehensive
tast by p2opl2 wh>d know 1iesels?

MR. BEARD: Clearly, that is the intent of the
r23ulatory requir2ments that psople tast it the way
things ought to be tested. Clearly, there is also the
incentive on the part of the utilities to test it as
best as ysu can, because they know if they can detect
2arly failures, early vear, a little smoke coming out of
th2a exhaust, just lik2 your car, so2on2r or later you
know you are go2iny to have to take it into the shop and
fix it. The problem is that with utilities or the
situation with utilities, it is that they know when that

jo2s down it is 32ing to cost them $750,000 a day outage
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time. S0, there is clearly an incentive for them to
test it right.

My only obssrvation I can give you is, I have
not been in a controsl room any time when valves vere
tested, but I have been in there some time and valves
dere rejuired to> slos2 in fiv2 seconds, to damonstrate
that, Number One, they would close, and Number Two, at
an appropriats time. The tests were conducted with the
Juy's wristwatch who is in the control room. He pushed
the close button, he watched it with his wristwvatch.
Sure endsugh, it clos21 in 4.65 seconds.

Now, that is the way some testing is done.

MR. FBERSOLEs But it is not mandatory, I
guess. It is just thought to be in the best interests
5f the utility, therefor2 they will do it.

KR. LIPINSKI: Cetting back to your comment on
th2 three-1ay or seven-day LCO coverei repair time, how
do you propose sa2tting a repair tim=2? Where 50 percent
vould pass?

MR, BEARD: We are having to> do that currently
on a case by case basis right now. It reguires
=onsidarable reviaw on the staff's part to> see how much
is safe andi how much is not. You can see one of the
te~h sp2- ra2guests I had on the cartoons was actually

withdrawn after we looked at it. We are looking forward
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to the program that the Division of Safety Technology
has propos241 now. We think it is a very well thought
out, comprehensive program of clear safety goals that we
anierstanl is going to be described in a fa2w minutes.

Basically, the part that we like is, you don't
give them three d1ays, paste it back together, start it,
and take it back for andther three days of repair and
maintenancz2. You give them a period of time scheduled
ovar a y=acr, ani you say, you can taka2 it all in
January, or you can spread it arocund, keep it in a
little res2rv2a, But when that day comes, the plant
comes down.

MR. LIPINSKI: Maybe I am misunderstanding. I
am assuminy I havas a two-diess2l station and one diesel
is a failure. You are go2ing to allow that plant to run
#ith on2 1i2s21 f5r a1 y2ar?

1R. BEARD: I am sorry. What I am saying is,
rather than giving them a per-outage limit, thLe proposed
program from DST, as I understand it, would give them a
cumulative number of days the dies=1l coull be out per
year. For example, if the remaining 3iesels are the
highest grade of reliability, one diesel could be out
for maybe 28 to 3) days a year. If the reliability on
tha other hand of the ra2maining diesels is four, you may

only give them five days in the y=ar.
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On the sther hand, if the reliability is very
low, you say, 1look, if that diesel fails, the plant has
to come downe. But by giving them the flexibility, we
are curing some ills, making it better, and giving thenm
-~ you knd>#, if th2y 10 have a major osutage and it takes
14 days to fix it, they have got the time to 4o it
with,

MR. LIPINSKI: Does it follow n2c2ssarily that
if I have a bad diesel, that the other one is going to
be of supa2rcior performance? Usually wh2n w2 see one
name pop up there, the other diesel is having the same
trouble, if it is by the same manufacturer.

KER. BEARD: There are some peopla who feel
like, say, becaus2 all of Brand X, Size Y's are giving
troubles, you osught t> get rid of them, or do something
drastic. On the other hand, I think the experience is,
you may get one limit in that size and it is a
maintenance hog, if you will. In that case, you may
have to 45 something drastic, but I think it might be
stretching the statistics a little bit to say all of a
given type are bad actors just because a few are.

YR. LIPINSKI: But looking at the specific
plant 1ata you hal up there, it 1loo0kei like if one was
bai, the others w2re bad.

MR. BEARD: It turns out at that particular
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plant I think you are referring to, the utilities would
love to have a different type.

MR. RAY: Does that terminate your remarks for
the day, ¥r. Beari?

MR. BEARD: Please.

(General laughter.)

MR. RAY: Fine. I assume there are no further
questions. I would like to declare a ten-minute hreak,
ani I would exhort those of you who are sitting here
toiay now to come biack, because we would like to get
across to particularly the NRC representatives the
thoughts that Mr. Rydasr, Chris Ryder of the ACRS Fellows
stiff has developa2d, in the hopes that through some
channel y>a2 might indicate we can communicate it to the
staff. S>, w2 will resum2 th2 meeting at 4300 o‘'clock.

(Whareupon, a brief racess wais taken,)
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MR. BAY: May we resume the meeting, please?

I would like at this time t5 call on Chris
Ryier >f the ACRS Fellows Group who has some viewpoints
on test starting of diesel generators that I would like
very much to have considered by way of suggestion by the
Staff in considaring regulatory raquirements in the
future for such things.

MR. RYDER: Over the past several morths I
have bzen looking into improving diesel generator
reliability and getting power to the emergency systems
whan they are n22124, and I saw that one of the ways to
3o about this might be to modify the startup
requirements.

(Slide.)

MR. RYDER:; After thinking about it a while, I
cane to th2 conclusion that the capability to do =-- to
perform the emergsncy functions is really a combination
5f both r2liabiity and operating proczdures.

(Slide.)

MR. RYDERs Here is some like overall
reliability estimates. Although they are nat too bad,
they are usually around 98, 97 percent, there is always
a certain amount of unreliability that we are always
going to have t> ieal with, and I think like no matter

#hat w2 4> to th2 2ngine, we -an put one improvement on
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after the other. There is alwvays going to be some small
amount of anr2liadbility that is going to b2 around and
we are going to have to be concerned with.

MR. LIPINSKI: Before you take that off, is
there a dijit missing behind that nine in the last
column?., You have a 9 percent confidence interval.

MR. RYDERs Yes, it should be 95.

(Slide.)

YR. RYDER: One of the problems with diesel
anjyines is really the way we use them. We do the wort
thing you can do to an engine, which is start it rapidly
from a coli start., I don't think like any of us would
start our zar in January from a co1d4 start and jet down
the block and have it at 60 miles an hour unless you
dant t> 35 arouni the bloaszk and pick up th2 pistons on
th2 way back.

1The manufacturer has said that rapid starting
causes larje 1ynanizs forces in the enjine. It causes
insufficient lubricating o0il to the compcnents. It
causes insufficient air to burn fuel, which leads to
axploding fuel ani burning of the lubricating oil and
piston walls, and it also causes the components to heat
2p in a1 hetarog2n20us manner and causss excessive engine
wear.

Some utilities have gone to addressing these
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problems by going to a smaller engine, but still the
problems exist. The San Onofre units on Units 2 and 3,
acr2 gettiny, inst2al of on2 large diesel engine, they
are getting two smaller ones to drive one generator.
But still they have the problems with rapid starting.

MR. LIPINSKI: Have any of the LERs reflected
anjine failares as a result of rapii 2ngine starting?

YR. RYDER: It is sort of dsifficulty to
identify. I juess what th2 manufacturers are saying is
more like an intuitive thing. It is obviously not good
for the enjine but we don't know exactly like how it is
being reflacted in failure data or anythinjy like that.
It causes 3 lot of stress in engine components. It
causes the compon2nts to wear, either because they don't
have oil »r because they 3don't have =-- they are
expanding at diffarent rates and things like that.

YR. LIPINSKI: That would be true, but then I
nizht n2ed 1000 or 10,000 of these incidents to cause
final damage. In other wvords, one event is not going to
d~stroy th2 engine. Otherwise you would say I have an
LEx that is associated with the rapid start. But out of
all the tests that have been run on specific engines, 1if
th2re isn't a1 sp2:-ifiz LER, th2n ths juestion is what
does this contribute to engine failure?

MR. RYDER: You will see in a little while
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that there will be =-- there are several ways of
adiressing the procedures.

MR. EEARD: May I renind you that in the
presentation I made we have had a couple of experiences
where the failure of diesels was directly attributable
to exce sive starts? So ther2 is at this poiant in time
some documa2ntation of what a numbar of us have felt over
the years intuitively, that if you start them too much
you are going t> wear them out. So I can't give you the
direct answer of what LEE it is, but there is the
experience.

MR. LIPINSKI: The eoxcessive starts number how
many?

MR. BEARD: Well, when the diesel at Brunswick
failed, it had 1638 starts on it. The vendor at that
tine said one of the lowest nuaber of starts at that
station was 1200, so the inspection point says 1000
though he said 1200. Then they found 1200 failed or
ware on th2 varge of failing, so he chang21 that to
1000, So I can't give you 2 hard and fast number, but I
would say it is something probably on the low side of
1000.

MR. RAY: Mr. Beard, these failures invclved
mechanical failures?

MR. BEARD: Yes, sir, internal mechanical
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1anage.

MR. EBERSOLE: Compression is all starts now,
ax-essive starts. That is, they ar2 scratch outs. They
are full blast, full bore starts.

MR. RYDER: Yes.

MR. EBERSOLE: What I think is the answer to
youar question is the damage ddoesn't appear as a1 fast
start failure. It is cumulative in character, and
finally the engine will just fail in having experienced
accumulatisn from fast starts, whereas if it had a
controlled start under slow, warm-up conditions with a
lot of suparvision, it wouldn't have 2ll the cumulative
damage.

MR. RYDER¢ Correct.

Well to give you a little preview, one and two
fast starts here and there isn't going to ruin the
anjine. It is just the repeated hamm2ring which
eventually causes a lot of damage.

(Slide.)

KR. MAC EVOY: There was just a failure of
c221in3y water pump shaft as a3 result of excessive starts
according to> the manufacturer. I can't remember the
name of the plant.

YR. SAVIO: Brunswick.

MR. MAC EVOY: It was just starting the diesel
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characteristics o2f thes engine. We would like to maybe
recognize an inherent level of unreliability. We would
also like to reco3gnize the fact that rapii startups
cause engine wear. We would like toc have a well-defined
pucrpose for testing. We would like to knoe either are
we going to> test it to verify that everything wvorks, or
ar2 we going to start it up rapidly to see if in fact it
can do that? And it is also interesting to note that
standby power is really needed immediately. At least,
that is within our experiance so far, so that we might
start considering some of these when w2 make regulations
ini decid2 how we are going to use the diesel generator
systems.

(Slide.)

MR. BEARD: Coulil I ask 2 quastion about that
last statenent, that standby pover is rarely needed
innediat *'ly on 12m3nd? There was 21 situation where one
plant in the midwest had trouble, and diesels would only
start in somethiny like 30 seconds instead of the
rejuired 10 saconis. It is my understanding that GE did
some analysis and determined that had an accident
occurred with th2 plant at full powsr, that it would
have led to a significant amount of fuel damage on a 30
second start.

It is my contention that in spit2 of the fact
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the utility got a big fine out of it, that we ought to
take the la2sson that manuaal ra2covery of failed diesels,
even if it doesn’t start just one time and you push it
ani it 4023 stact, oparator raspons2 of 30 seconds or 60
s2zonds is too slow in that it leads to fuel damage. I
have reservations about the kind of comments that you
hai in your last on2 ther2.

MR. EBERSOLE: On the other hand, if you are
talking abdut a larze LOCA, which I think you are, th2
cecincidencs for large LOCA and grid failure is a rather
lo# number.

MR. RYDER: I think a lot of these, like rapid
start-up proca2duras, came out of the fact of the large
br2ak LOCA analysis and concurrent with loss of offsite
powar, but it is my understanding -- and I could be
wrong on some of this, but if you have just a plain loss
of offsite powver, the plant can ride it out for about an
hour b2for2 you have to start worryiny about it, and it
assumes, too, that you can monitor the status of the
plant all the tim2 and make sure nothing else is
haospeninge.

¥R. EBERSOLE: What is the nominal number for
a large LOCA plus an average >ffsite power failure?

MR. BARANOWSKY: About less than 10-5 per

reastor yeare.
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MR. EBERSOLE: Both of them?

MR. BRARANOWSKY: Both coincidient.

MR. EBERSOLE: Large LOCRAR plus an offsite
power failure.

MR. BARANOWSKY: VYes.

MR. RYDER:s But I guess what I'm saying, if
you can buy some >f that time to make sure that the
diesels will start, fine, and if you feel that the plant
is in jeopardy, then you can >verride the slow start and
30 right iato a crash start.

MR. EBERSOLE: That is one of the cases where
you don't think about earthquakes, okay, so that is a
sood number.

MR. DAVIS: Excuse me. I think it would be
juite 2 bit 1l2ss than 10‘5 vouldn't it, Pat? The
WASH-1400 number for large brezak LOCA is 10-u and also
they used a loss of offsite powver of ‘IO.3 caused by
loss of the plant which would occur during the Loca. So
you are talking 10-7.

MR. BARANOWSKY: I said less than 10-5, the
reason being that there are some plants that would be
aoc2 pron2 to losing the grid if they wvent out of
servic=2, and it could be much less than on the average.

MR. RAY: For a specific plant.

MR. BARANOWSKY: Yes. I Jjust picked out a
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case that I knew was about thes worst. So it is
-5
certainly better than 10 .

MR. EBERSCLEs Here is a case where with a big
srid like Florida Power and Light, it would make a big
jifferenc2 as to whethar you 2ught to get 3 finew or
not.

MR. BARANOWSKY: Except that Florida Powver and
Light has done guite a few things to fix up their grid
over the last several years, and you haven't seen the
biy --

HR. EBERSOLE: Maybe so.

YR« DAVIS: I think we also neel to recognize
that these LOCA calculations are done against Appendix X
rejuirements, and I don't think that is realistic at
all. You can't have any blowdown cocoling, you can't go
back into CHF. All th<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>