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We have received no written comments or reguests
to make oral statements from members of the public.

In the way of background, the staff’s progranm
started, I think, heavily after the Vogtle event in 1990.
The ACRS was briefed on the plans for that program shortly
thereafter ~~ 1 think it was in July 1990 «« and then we
subsequently heard a status report in our June 1991 meeting,
after which we wrote a letter.

In general, it was a very favorable letter with
expression of a couple of concerns having to do with the
PRAs associated with the program and having to dv with the
controel of switch yards and the closeability of the hatches
during shutdown conditions.

One might think that under shutdown and low-powver
conditions, you are probably safer than full-powver
operations, but that'’s not necessarily the case because you
still have all the fission products there, they still nave
to be kept cooled, and there is a lot of activity going on
at that time,

The plant configuration may be different than
usual, and you may have already opened 1 the contaiiment as
well as the primary system, and many of your systems may be
out of commission for maintenance, or replacement, or
repair, or inspection. 8o the concern is a legitimate one,

I think.
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Before we get started, 1 wonder if there are any
comments any of the subcommittee members here wish to mnake.
Anybody?

MR, KERR: Well, in reading this mass of material
with which ve were provided, there were a couple of things
that impressed me, one that in those situations in wiLich
people have gotten into problems during shutdown, even when
they didn’t have procedures, 1 was impressed by the fact
that in many cases, the operators were able to work out a
solution to the problem, one of the reasons, 1 think, being
that they had more time since, in the cases with which I'm
familiar at least, the fission product activity had decayed
sufficiently that the heat removal problem was not as
severe,

This led me to wonder -- well, it led me to
believe that we ought to look at this pretty carefully
because it may be a severe risk, but we also certainly have
other problems and we need to be sure, 1 think, that this
one is given the appropriate priority.

The second was that in a number of cases where the
PRAs were discussed, there were comments that, at this
point, things were done conservatively, and if we’'re going
to make a decision based on PRAs that are done
conservatively, 1 think we need to be pretty careful about

how we use the results of the PRA.
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by the end of June but with an additional stage of public
comment, 1 think it will probably stretch out a few months
beyond that but we will still try to complete it perhaps
later in the summer or this year.

What we are aiming at as a final product is a
final NUREG report and whatever vehicle is chosen to impose
any actions that the Staff feels are appropriate. That
could be throug . ,eneric letter or generic letter in
combination with some rulemaking and those alternatives will
be addressed later on and probably presented to the
Commission to get Commissicn feedback with respect to
implementation strategies.

What we intend to cover today is the technical
findings in the NUREG report. We have also put on the agenda
an item to at least outline our preliminary thinking as to
how we are going to approach the regulatcry analysis. There
is also later in the presentation a status report by
Research on the two PRAs that are unuerway. At the end of
the day there wili be a presentation by NUMARC to cover
their activities.

[Slide.)

MR, HOLAHAN: Very briefly, I would like to cover
the program status. That is, if you recall, the program had
three major elements, and that is to loeck at operating

experience, to a number of technical studies including
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9
engineering analysis as well as PRA activities, and also a
number of site visits.

The technical studies have been completed. The
key issues that we believe will address these are»~ are in
the draft NUREG report. That has been issued for comment and
the comment period runs I believe through the 30th of this
month,

The Staff has initiated some pilot team
inspections which are basically inspections of shutdown
activities at two plants and the pilot activities are
supposed to give us insight as to how and if additional
inspections would be conducted over the next few years.
That is also a decision to be made later.

MR. KRESS: Gary, when you say the technical
studies are complete, that doesn’t include the PRAs, does
it?

MR. HOLAHAN: It does not include the PRAs. 1’11
show you a list of the studies that I am referring t.

[8lide.)

MR. HOLAHAN: I am just showing this slide as a
reminder of the activities that went inte the program and
also as a way of acknowledging the very strong support
provided by other organizations to NRR in this activity.

AEOD was instrumental in doing the review of

operating experience,
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what we actually did, as part of the program we selected ten
events identified in the AEOD study. AEOD basically
identified approximately 2150 shutdown events. Then we
selected those. Those are ones that had not previously been
studied.

MR. KERR: Had they not previously been studied
because they had not been very big risk contributors or
bhecause nobody had thought to look at shutdown risk?

MR, HOLAHAN: 1 think I would say it’s because no
one thought to look at shutdown risk,

I think they had not been candidate issues before
that point.

MR, KERR: Okay. 1If one now as the results of
these, should they have been included in that -~

MR. HOLAHIN: Let me correct myself a little bit
because I think one of the events had previously been
considered and that is the Vogtle event itself.

I think it was treated in the accident sequence
precursors before this program and then we added ten more
events.

As a result, we did identify at least one and
perhaps a few events that should have been considered., 1
would say most of them probably were not comparable to the
other events.

MR. KERR: 8o that they would not have had any
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1 significant influence on at least the numerical values
2 attachked to the charts that we saw recently other than ths
3 Vogtle event?
4 MR. HOLAHAN: Other than the Vogtle event, 1
5 believe a couple of others, perhaps the Waterford event and
6 Ft. Calhoun.
7 MR, WARD: The Diablo event of a few years ago ==
8 MR. HCLAHAN: 1 think the Diablo event was also
9 included in the study but 1 think, well, it’'s » matter of
10 judgment as to how significant it is.
11 Personally I would say it’s a little bit kelow the
12 threshold that I think Dr. Kerr is referring to.
| . 13 1 doa‘t think it would have had a significant
} 14 change in the total of the accident precursors,
| 18 MR. KRESS: 1Isn’t that the result you are looking
16 for from PRAs? To answer that particular guestion.
| 17 MR. HOLAHAN: 1 think the PRA certainly gives a
E 18 lot more detail in that area The difficulty with the PRA
| 19 is that they are so difficult to do and so expensive that it
| 20 would be difficult to do them for a large number of plants.
| 21 The accideunt sequence precursors and the operating
E 22 experience allows you to select among 100 plants to get -=-
% 23 for example, insights on Vogtle and Ft. Calhoun, I think,
| 24 would not have come out from the Surry study.
i 25 MR. KRESS: Would you characterize the ASP effort
|

|
}
|
|
L e e L L e o L o T v
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think I might need scme help on it.

Certainly, in the Surry and Grand Gulf PRAs,
they’re looking at actual experience, from having gone back
and looked at the log books on the plant, and so, it
reoflects the experience of whatever decisions were made to
take equipment out of service.

I think whether willingly or inadvertently, 1
think all of thosc things work their way inte the PRA,

MR. MICHELSON: 1 think the PRAs are being used in
these cases to determine what else could have happened, the
probakility of that and so forth,

Therefore, the risk of having left a valve works
open and having flooded a compartment, how close to a
disaster were you, and use the PRA to kind of figure out how
close you were,

You don’t use a PRA to figure out the likelihood
of this happening to begin with., That is not what PRAs are
normally used for.

MR. KERR: Unless 1 misunderstand PRAs, I thought
one did use operator error as a contribution to modern PRAs.

MR. MICHELSON: You'’re talking aboat maintenance
commissions.

MR, KERR: I mean operations errors.

MR. MICHELSON: I haven’t seen a PRA run through

to determine maintenance errors and probability of it. 1Is
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or the ones that it didn’t include wouldn’t have been
important anyway?

I didn’'t understand what your bottom line was.

MR. HOLAHAN: 1 guess what 1 would say is, at this
stage, 1 wouldn’t worry about it, because I think we have
basically covered the same territory, but in hindsight, 1
think that it was a weakness in the accident seguence
precursor program not to address the shutdown events.

MR. WARD: Okay. 1 don’'t understand why 1
shouldn’t werry about it.

MR. HOLAHAN: I think you shouldn’t worry about
it, because as a part of this program, we have gone back,
and I think we picked up the major events that the accident
sequence precursor program could have been picking up all
along.

MR. WARD: Okay. &~ you'’ve got a methodeclogy,
but I mean, if 1 was going to look at the report as an
indicator of the state of safety of the population of plants

MR. HOLAH*»N: At the acci“ent segquence precursor
itself.

MR. WARD: Yes.

MR. HOLAHAN: 1 think there is a piece missing. 1
think you need to have at least a part of this study to

supplement the accident sequence precursors,
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MR HOLAHAN: 1 don’t have that problem because
they’'re not my contractors, We can discuss that this
afternoon also,

MR. KERR: All right.

MR. HOLAHAN: 1 think as the user of the VRA, 1
think what we need to do is ~- is not use the numbers., At
least understand where the numbers came from and where there
are conservatisms that you think, you know, pay for the ==
inappropriate, you don’t use them,

MR. KERR: But it seems to me that you then
shouldn’t ask the contractor to go through and get numbers
for you, if you aren’t going to use them, and 1 think that
probably would make the PRA task much easier,.

MR, HOLAHAN: Well, if you remember, the FPRA was
done in stages, ckay, and it’s the first stage that includes
the conservatism, I think, basically associated with
assuming operator errors or lack of recovery. That’s not ==~
it’s not the objective of the PRA to stop at that point. It
just happened to be a historical fact that that’s the stage
that was available when we wel: trying to put the study
together.

I think the Committee’s made its view on this
point pretty clear., 1’'ve gone as far as to read Dr. Lewis'’
book which addresses the delusion of conservatism,

MR. WARD: That'’s not a Committee position, by the



P ——

L ——

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

25

i

B AN e — P ———————— — — . e e e

21
way.
[ Laughter. )
MR, KRESS: We haven’t voted on that subject yet,
MR. HOLAHAN: 1 think the Staff is sufficiently
sensitive to that point. 1In your handouts, you will see

that there are a couple of other slides on these topics, but
I think 1’'ve =~

MR. KRESS: One question, Gary: 1Is there any
intent to include low power shutdown issues in the IPE
program?

MR. HOLAHAN: At this stage, there is not. 1
think you’ll see there's a discussions in the end of Chapter
7 of the report. That’s the one area in the report where we
actually wrote down something that we don’t recommend. 1In
most cases, the issues that we’re not making any
recommendations on, simply didn’t meet t..@ threshold of
being in the report,.

But there were a couple of recommendations on that
peint, that it would be worthwhile to do shutdown, basically
a shutdown IPE. I don’t think that the real intent of the
IPEs would be served by doing shutdown IPEs. If you recall
what the program i1s supposed to do, it’s really intended to
address individual plant variability, especially on those
issues where it’s difficult to handle with generic type

programs or regulatory requirements.
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issue used to distinguish this from other issues, or did the
technical just slip in there for no particular reason?

MR. CARUSO: 1 think, as opposed to regulatory
igssues ~- how you deal with certain problems.

MR. KERR: Thank you.

MR. CARUSO: Those issues include outage planning
and control, stress on pursuant programs that function
during shutdown, operator training, technical
specifications, decay heat removal, temporary RCS
boundaries.

MR. KRESS: Excuse me, Gary. We are having
trouble hearing you. Could you maybe move the mike up a
little further?

MR. CARUE0O: Completing the list, rapid boron
dilutions, cortainment capzbility, fire protection, fuel
handling and heavy loads and onsite emeragency planning.

[6lide. )

MR. CARUSO: We think outage planning and control,
having an outage program, is probably the most important
issue to safety during shutdown, primarily because it's
through that process or lack of that proceses that incidents
can have their reoot. And it’s also that process which will
either ensure or make less likely the ability to mitigate
such an incident, if you were to have it., For example,

having mitigating systems, having ~- being prepared, having
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contingency plans.

To look at this issue or to study this issue ~~-
primarily we used our plant visit study that Gary talked
about previously, where we went out and visited plants,
looked at their programs, talked to the outage planners and
those who develop, plan and control 'he outages. We also =~

MR. KERR: Excuse me, Mr. Holahan mentioned a
pilot team inspection at two plants. Is that what you're
talking about, or is this something different?

MR. CARUS0O: No. That’s something separate. What
I'm talking Aabout here is that part of the shutdown, low=-
power evaluation, we asked for volunteers, essentially from
differen* utilities to allow us to come to their facility
for a period of about a week and meet with them to learn
about the preocess of planning and conducting outages;
something that the staff to this point had not been that
intimate with,

MR. KERR: How many plants?

MR. CARUSO: Eleven.

MR. KERR: Eleven. Thank you,

MR. CARUSO0: In addition to those 11, “h“ere wvere
also several incidents that occurred during the year, which
had implications for issues surrounding outage planning and
control and those incidents were examined by augmented

inspection teams. And we took those opportunities to also
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Industry has recognized that outage planning control is of
siipreme importance for safety, and they ~--

MR. KERR: 1’'m sorry, what was the adjective that
you used ahead of importance?

MR. CARUS0O: 1 used the adjective, "supreme." 1In
their evaluations over the years, they have developed a set
of guidelines for planning and conducting an outage that
puts significant emphasis on safety. They’ve -~ in the
current == they put those initiatives in the guidelines out
to all the utilities and the utilities have decided to
implement them, and they’.e in that process now.

This set of guidelines ie primarily a top
level set of guidelines whici discusses what’s important and
gives broad guidance in how to address important issues
invelving organization and management, planning, and also
key technical issues like RHR capability, contrel of the
switch yard, et cetera.

MR. KRESS: Mark, are those the guidelines we're
going to hear about from NUMARC this afternoon?

4R, CARUSO: Yes.

(S8lide.)

MR. CARUS0O: We will hear about the guidelines in
more detail, I suspect, this afternoon, as you just
mentioned. The staff has their own set ~- 1 wouldn’t call

them guidelines, but, I think, basically a set of elements
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for an outage program that we think are important., And in
our ==~ later this afternoon or this morning and this
afternocon, we’ll be talking about the requirements that we
are studying and evaluating.

In the area of outage planning and controi, this
is essentially a list of things that we would consider to be
important in & pr«gram.

MR. LEW!®; Next time around, we’ll spell
principles correctly, I guess?

MR. CARUSO: I just got an F-4 ou my graphics.

MR. WYLIE: A gquestion, Mark: On your previous
slide, at the bottom, you said that the industry guidelines
being implemented provide high level guidance but lack
detail, These are the details you’re talking about that are
missing from the industry guidelines?

MR. CARUSO: No, not necessarily. 1 think that
many of these are incorporated in the industry guidd¢lines.

MR. WYLIE: What about that Number 2 bullet, Clear
Organizatinnal Roles and Responsibilities; is that in the
induscly program?

MR. CARUSO: Yer .

MR. WYLIE: It .87

MR. KERR: The bottom bullet on the previous slide
was not necessarily meant to be a criticism; was it? I

thought it was just a statement of fact.
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MR. CARUS0: The previous slide where 1 talked
about programs lacking certain elements, that referred to
what we saw in the field.

MR. KERR: 1 say, that wasn’t meant to be a
eriticism, necessarily; was it? 1 mean, I thought :. was
just a statement of fact.

MR. CARUSO: Yes.

MR. HOLAHAN: Gary Holahan. Your reference it to
the last line of the previous slide?

MR. KERR: The guidelines being implemented
provides high level guidance but lacks detail for program
development.

MR. HOLAHAN: Yes, I believe that was exactly the
intent that NUMARC had when they initiated their program.
It simply refers to the scope of their program.

MR. KERR: Okay, that’s j.ust a statement of fact
on your part; isn’t it, not necessarily a criticism?

MR. HOLAHAN: That's correct,

MR. KERR: That’s what I thought.

[S8lide. ]

MR. CARUS0O: Stress on personnel and programs
during the outage is an issue that was raiszd by a number of
original inspectors in the field, also confirmed in
discussions during our site visits. Basically, the

principa' concern is that during the outage, there is a
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MK. CARUSO: 1 think that would be difficult., We
don’t feel that overall this is excessive. 1It’s been
identified that it can be a problem. In some cases, I think
in plants that we visited and people we talked to, there was
not concern about stress. In other cases, there was. BO,;
it can be a problem. 1t isn’t necessarily a generic
concern, but it can be a problem. It can be, I would think,
a significant problem since much of shutdown and activities
during shutdown, dealing with incidents will reguire actions
by the operators’ process.

To address this, the remedies are make sure that
there’s enough people to do the work, plan the work better.
These are all -- have contingency plans. These are all
elements of a good outage program, and we wouid see that au
unacceptable stress condition could be addressed through
proper planning.

MR. KERR: To say the stress is relieved by
sufficient staffing levels, proper training of personnel,
contingency plans for mitigating events, these are all good
statement with which nobody could disagree, but how does one
know when that’s achieved? 1If the staff is looking for
something specific, that doesn’t seem very specific to me.

MR. CARUSO: I think you can’t really know.
There'’s not a gquantitative goal he:2, but I think you get

that with good management, and the performance would be the






P S PR — LT e aa—— P " - o - R— -y —— P T SRR, R —— Ay w— R —— R TS G ST S

[

#

1 as much as power operation, and those aspects of power
2 cperation and shutdown operation that are critical to safety
3 should be the ones that are emphasized. 1I’n not sure that I
4 would want to get into the distribution or the observation -
S -
6 MR. KERR: 1 assume that that first bullet is a
7 criticism. It’'’s emphasized last or perhaps it’s just a
3 statement of fact, I don’t know.
9 MR. CARUSO: Yes, it’s a statement of fact of what
10 we found, that like many other things, like the discussion
11 about the shutdown has been, to some degree, not focused.
12 MR. KERR: OQOkay, now is it likely that the staff
. 13 is going to recommend that more emphasis be placed uatil the
; 14 emphasis is about equal or until the emphasis is greater for
15 shutdown risk, or have you decided yet?
16 MR. HOLAHAN: Dr. Kerr, I think the issue here is
17 == 1 think that item is a statement of fact, but I think
18 it’s also fair to say that the staff feels that there’s been
19 less emphasis than is appropriate on the shutdown. 1 don’t
| 20 think I would say that the aamount of training, the number of
| 23 hours or books read or whatever cught to be equal. Perhap-
22 it ought to be less. 1 think the problem we have now is the
23 difference betweer what we think is appropriate and what is
; 24 out there is more obvious in a shutdown case,
J 25 MR. KERR: Thank you.

S
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MR. WYLIE: Let me ask a guestion. I think Dr.
Kerr has tcuched on something that’s been bothering me a
little bit. 1 know the focus of this and the scope is
basically on shutdown and low power risk., It seems to me
when you look at these things, that all these guidelines or
recommendations are good, regardless of wnat power operation
you’re in, Now, is this covered anywhere else for power
operation? These activities?

MR. HOLAHAN: 1I’m not sure what these activities
are. You mean the training area of the whole -~

MR. WYLIE: The whole shooting match. You‘re
talk .ng about activities during shutdown and low power
operations, but it seems to me that all of these apply
equally at the power operation.,

MR. HOLAHAN: 1 think we feel that --

MR. WYLIE: Like communication and management and
things like that. That is important. The contrcl of
activities on site during operations. If you look at some
of these events that took place and that you looked at, such
as loss of off site power, those events occurred at full
power operations. Now, the scope seems to be that you’ve
sort of drawn a limited scope around this operation here.

It includes what's going on inside the plant, but some of
these offsite power had to do with things outside the plant,

the control of those activities or just eqgqually well.
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that are easily simulated with the simulator, and therefore,
the cmphasis in training is probably best placed towards an
understanding of what needs to be done to mitigate the
accident and bring the plant back to a safe condition,

[Slide.)

MR. CARUSO: Technical specifications for shutdown
conditions. Through our evaluations and examination of the
tech specs and also the work that was done in the Grand Gulf
and Surry PRA’s, as well as the accident sequence precursor
work, I think we’‘ve found that while the current tech spncs,
standard tech specs to some degree address varying
conditions during shutdown, i.e., what 1I’'m driving at is
water level where conditions with the cavity filled exists
and are different from conditions where water level is at
its normal level.

Buc there are other parameters and conditions that
are not really dealt with in terms of tech specs, which can
affect significantly the margins that are there. Decay heat
rate, obviously early in the outage it’s high. It affects
the time available to mitigate an incident. We found in our
analysis that very early after shutdown, two days or so, in
some cases you have fractions of an hour before you get to
boiling the PWR and reduced level down to the top of the
active core, whereas if you’re shut down for several months,

those times become large, and that, in effect, is a larger
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safety margin.

Water level 1 mentioned. Right now, pasically we
look at cavity flooded and normal water level. 1In tech
specs, we'’ve addressed mid-loop operation and reduced
inventory, which are not specifically addressed in the tech
specs but have been addressed through Generic Letter 88-17,
so we see that there are other conditions in water level
that can significantly affect the margins available.

MR. MICHELSON: I have a question on using the
tech spec approach. Tech specs were formulated in part on
the basis of the eguipment being considered &s certain
physical separation availabilities and things of this sort.
The way the plant was divided up, we assumed everything was
arranged in normal fashion, and if you lost a particular
piece of equipment, you knew what to do.

What bothers me in the case of shutdown is that =--

and maybe you can tell me if it’s takan care of. The
concern I would have is that the tech specs may say okay,
Train A is the only RHR pipe I have. 1It’s the only one I
need for shutdown. However, it doesn’t ta%e recognition of
the fact that there’s a significant maintenance operation
going on in the Train A area, but not related to the Train A
pump because Train A pump because Train A pumps are located
with a lot of other equipment in the Train A area. Now, how

do you make sure that the maintenance operations are not
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Train A is the one we’re using for shutdown cooling, might
be a little different picture.

MR. CARUSO: Yes.

MR. HOLAHAN: Could I add a comment to that point?
Although we see some difficulties with the existing tech
specs, some of which don’t cover eguipment that ycu think is
important, and other which are perhaps ambiguous on the
points you’ve raised, Dr. Michelson, we think that it would
be prudent to improve the tech specs, but one of the reasons
we think that outage planning is important is that the kinds
of concerns you‘ve raised, I don’t think are dealt with best
just through tech spec type controls, and I think that tech
specs, which identify specific equipment and its support
services, is important but it’s really not enough to address
the whole picture of, you know, what doors are open and what
fire protection is available.

MR. CARUSO: I guess the second principal finding
that we have is that in a number of the oclder plants which
don’t have standard technical specifications, we found that
they don’t have limiting conditions for operatiorn at all, in
some cases for RHR and for electrical systems. We believe
that needs to be addressed. We are in the process, as we
will be discussing later on today, of evaluating some
proposed new tech spec reguirements for shutdown modes.

[Slide. ]
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MR. CARUSO: To examine the issue regarding RHR
capability for PWR’s, we conducted a number of analyses,
thermal hydraulic analyses which looked at losses of RHR
under different conditions, and basically the loss of RHR
can be a significant concern, as was, you know, discussed in
Generic Le:ter 88-17. Basically in those analyses, I think
that they point out that ear. y in shutdown, yc1 don’t have a
lot of time to deal with the incident. 1If you can get to
boiling fairly gquickly and reduce levels fairly quickly.

Some of the cases that we looked at, this first
case here, the 1.5 hours is bhasically a case where the head
is off and the system is open and you are essentially
boiling away the water with no make-up.

The second case, the 15 minute case, is probably a
bounding case in that here you postulate that you’re not
vented. You have nozzle dams 1n and no vents, which is
probably very unlikely, we think, since we’ve asked people
to insure vents in Generic Letter 88-17, and those
reconmendations have been implemented by, 1 believe, all
plants. 1In this scenario =--

MR. KERR: Let’s see. Two hours after shutdown at
full power, the heat is down to about one percent of full
power, and according to my very simple arithmetic, if you
let the water boil, it takes about 250 gallens per minute to

remove decay heat at that point.
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pumping water out of the vessel?

MR. MICHELSON: A large pump of this type, yeah
sure, you can shut it off as soon as you figure out what'’s
happened and get to it. Sometimes it isn’t apparent.

MR. KERR: Nobody is conscious of what the water
level is with the head off?

MR. CATTON: That seems to be the problem over and
over again.

MR. KFRR: With the head off, people aren’t sure?

MR, CATTON: That’s right.

MR. M.LCHELSON: They could be standing there
looking at the Tygon tube or whatever you might be using.

MR. KERR: If the head is off, they are refueling
frequently and nobody’s looking down and see what'’s
happening to the water.

MR. CATTON: You got it.

MR. MICHELSON: The leak may be down in the

basement.

MR. KERR: 1I’m not talking about where the leak
is. I’m talking about where the water level is in the
vessel with the head off. Nobody can see it.

MR. CATTON: It is amazing. You read some of
these incidents, and the head’s off.
MR. HOLAHAN: 1 think one of the things we found

in our analysis is there were many situatiocns mid-loop









10
11
12
%3

14

16
17
1l8
19
20
21
22
23
24

25

45
seen people that are
==~ utilities that are moving away from mid-loop operation:;
Shorter stays, in some cases not using it at all; emphasis
on minimizing incidents during shutdown; add
instrumentation. On the other hand, we’ve also seen
continued events, losses of RHR during shutdown. We’ve seen
instrumentation problems, so I think the reviews are mixed
on the response to Generic Letter 88~-17.

[Slide. ]

MR. CARUSO: On BWR’s, we think that RHR
capability is somewhat better than PWR’s. We don’t have 2
mid~loop condition in BWR’s, It can affect RHR capability.
BWR’s have multiple means for decay removal, a number of
systems that can be used to put water in., For those
reasons, I think we have found that from operating
experience in terms of the frequency of events and also in
the precursor analysis, I think you find there’s just less
of a freguency of losses of RHR and complications that can
ensue.

MR. MICHELSON: Excuse me., What’s this better
water level instrumentation you’re referring to?

MR. CARUSO: Well, the BWR’s are designed with
instrumentation to monitor levels in the vessel where in
many cases, the instrumentation is somewhat better than the

PWR’s.,
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practices during shutdown which involve temporary seals in
the reactor coolant system. Frieze seals are used in a
number of systems during shutdown to do maintenance when
there is no other way to isolate the componerts. One
particular case involved a frieze seal in the pouviom drain
line and BWR’s that’s used to do maintenance on that line.
Nozzle dams are essentially --

MR. SHEWMON: Before you read that, can you tell
me what fraction of those are done on ferritic piping or
carbon steel piping?

MR. CARUSO: No, I can’t tell you off of the top
of my head.

MR. SHEWMON: 1Is there any insurance that there’s
always austenitic piping or stainless?

MR. CARUSO: I would have to =--

MR. SHEWMON: Are there any restraints on what

practices they use or do you recommend or anything reguired?

MR. CARUSO: Yes, there are guidelines -- I
presume you’‘re talking about the frieze seals?

MR. SHEWMON: Yeah.

MR. CARUSO: Yeah. There are guidelines on the
use of frieze seals. EPRI has some guidelines, and I
believe there’s another industry guideline, both of which
are referred to in the report. I don’t thirk we brought a

metallurgist to address those today.



10

11

12

13

14

15

16

17

18

19

20

49

MR. MICHELSCN: Are those material guidelines or
size guidelines?

MR. HOLAHAN: '"'hey are both.

MR. SHEWMON: ‘"here is one EPRI document here that
1s NP-163840 or 84D, I’'m not sure which, and it’s pretty
good, It talks about you shouldn’t cool things that are
constrained, and it’s more sanguine about -- it makes the
statement that the transition temperature of pipe is always
below minus 40 F. which I -- that they couldn’t document, so
it may be a guess for the average or most of them, but I
guess I -- this is a good document, and I would kind of like
to have some feeling that, indeed, the licensees know and
are required tc have had somebody be responsible for this
material before they do things like this.

MR. HOLAHAN: I believe our report refers to that
same entry report, and there also apparently is a Battelle
Celumbus laboratory report on the same issue.

MR. SHEWMON: I haven’t seen that one. Thank you.

MR. CARUSO: 1I also believe this practice, the
practice of free seals, and performing them is also
addressed in the industry guidelines for outages.

MR. SHEWMON: What document is the industry
guidelines in?

MR. CARUSO: Do mark S0-06.

MR. SHEWMON: Dc we have a copy of that?
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use in making safety evaluations nowadays are the PRS’s. Do
we have any feel for the probability of failure of frieze
seals so I can yo in and do some kind of a probability and
consequence analysis?

MR. CARUSO: There ' information available, and I
- MR. MICHELSON: I’m talking about the failure
rate.

MR. CARUS0O: We were briefed by Mississippi Power
and Light on their outage plans for Grand Gulf several weeks
ago.

MR. MICHELSON: Do they have enough failures to
have a database?

MR. CARUSO: Well, there is some database. They
showed us some figures that examined the probability for
failure of a frieze seal. We haven’t looked at it in
detail.

MR. MICHELSON: They are certainly a little less
reliable than the pipe itself, and we know the numbers on
pipes.

MR. KERR: 1It’s highly temperature dependent.

MR. MICHELSON: Oh, yeah, but it’s really not
that. It’s the friction factors between ice, steel, and a
lot of other things.

MR. KERR: 1It’s also a function of whether your

refrigeration equipment is operating.
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MR. MICHELSON: It is a whole lot of stuff. 1 was
just wondering, I would be surprised if we could de PRE’s on
frieze seals by now, but perhaps we can

MR. CARUSC: I think Gary was talking about the
need for safety evaluations, and it’s =-

MR. MICHELSON: These are deterministic safety
evaluations?

MR. CARUSO: Yes.

MR. HOLAHAN: Yes.

MR. SHEWMON: Let me add for the record that the
NUMARC document is completely silent on the issue of my
concern.,

MR. MICHELSON: The materials?

MR. SHEWMON: The materials, what we do, the
constraints, all of it,

[Slide.]

MR. CARUSO: Another issue that we evaluated in
the program was pocential for a reactivity accident
invelving a dilute water slug being formed somewhere in the
reactor cooling system, ard then when a pump is started,
it’s accelerated through the core, producing a large rapid
ingsertion of positive reactivity. To look at this, we had
Brookhaven Naticnal Lab do a study for us where they
examined systems and operations during shutdown and utartup

to see the likelihood that a slug could ke developed, and
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then tc¢ look at the thermal hydraulics of having that slug
moved frem its initiation point into the core, primarily
looking at the degree that the t¢.ug becomes dilute in
transit and in the lower plenum from mixing with the
existing borated water, and then examining the physics of
slug moving through the reactor, calculating reactivity
insertion and power excursion and energy deposition for the
trans.ent,

MR. KRESS: Those numbers on the 200 to 300, are
those the same models that are used in the pressurized
thermal shock mixing?

MR. CARUS0: Yes.

MR. KRESS: So they only involve the point of ==
the mixing due to moving in the down cover and then turning
up in the bottom?

MR, CARUSO: Primarily, I think, yes.

MR. CATTON: But that was tnermal mixing, not
mixing of a salt of some kind. That'’s gquite different.

MR. KRESS: But it was turbulent, so I think ycu
can probably infer the mixing of the sale.

MR. CATTON: I don’t know. I’m not so sure about
that. You know, you find sale =~

MR. KRESS: 1It’s not a very concentrated solutiocn.

MR. CATTON: I’m not talking about that. It’s the

basis. If the basis was thermal mixing and you want to
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apply it to salt mixing, it’'s very different.
MR. KRESS: But the basis was entrainment as a
thing, and then --

MR. CATTON: Yeah, but you know, they have these

salt fingers in the sea that penetrate for hundreds of feet

and you can sort of mix it up and then it settles right back

out.
MR. KERR: At 200 parts per minute 'n

concentration?

MR. CATTON: Don’t get thermal mixed up with salt.

They’re guite different.

MR. KERR: The 200 refers to how much lower than
the usual concentration that mixed amount has in it coming
in, right?

MR. CARUSO: Originally there was a concern that
if there’s nc mixing and wk ' you have is a large,
completely dilute water s!

MR. KRESS: 1It’s .ike 3,000 parts per million
lower than the standard, but by the time it does into the
vessel, it‘’s only 200 or 300 parts per million.

MR. CARUSO: We are talking about initial
concentration of 1500, and that the analysis is indicating

that it may be as high as 1200 as opposed to zero.

MR. HOLAHAN: This concern is associated basically

with a startup where the core is heavily borated about 1500
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ppme. 8o, it’s a matter of reducing it from that point, and
the guestion is how close do you come tn criticality?

MR. SHEWMON: This stuff that has 1200 to 1500 in
it that you’re freezing?

MR. HOLAHAN: No, this is a different issue,
different circumstances Can I go back to Dr. Catton’s
comment? I think it‘'s a fair observation, and I will go
pack to our contractor and discuss it. My suspicion is that
in the time frame of interest of these sort of events,
probably the thermal and physical turbulence that'’s
cortroiling the mixing and not any diffusion sort of
process, but it’s a fair question. We’ll go back and check
on it.

MR. CATTON: You only need to take a look at tne
procees, If you look at the density gradients, you can kindg
of mix the salt solution & little bit, and it will just
gsettle righrt back out. The diffusion coocled =+

MR, KREnS: Please identiiy yourself,

MR, RICHINGS: Howard Richings, Reactcyr Systems
Branch. This was thermal mixing, and it was the same sort
of thermal mixing medels that were used in the pressurized
thermal shock calculations by one of the same persons who
was working on the pressurized thermal shock.

MR. CAT(ON: That’s why I raised the guestion.

Fusion of salt is different that =-=-
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MR. RICHING®. The fusing of sale was not part of
the modeling., 1t was all thermal mixing.

IR, CARUSO: 1It’s still a fair gquestion.

M2 CATTON: Well, that'’s what makes it a fair
question.

MR. CARUSO: Tt'’s an important gquestion, the
degree of mixing =~ you can make tris problem go away if the
concentration remains fairly high, you may not have enough
reactivity to == your insertion will not exceed the shutdown
bank worth end, and you have your transient.

In addition to the work that was done at
Brookhaven, we also looked back in history to see what other
studies may have be.n done to look at this particular
problem. We found that in the early 70’s theyre was some
analysis done for Westinghouse plants, which had loop-stop
vaives where they look at the potential for failure of the
loop stop valves, where they locked at the potential for
failure of the loop stop valve, or just simply an idle loop
startup., When they had mistakenly filled the idle loop with
unborated water, and they 4id those calculations with space-
time kinetics, in three dimensions, anda founud that the
excursion ones significant and would lead to some amount of
fuel melting, but not large enough to rupture the vessel.

It provides sort of a bounding kind of calculation, we

think, on what the significance of this type of accident is.
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[8lide. )

MR, CARUSO: In evaluating containment capability
during shutdown, one thing we looked at was the significance
of radiological source term as a function of time aftcr
gshutdown and found that there still ie a significant source
term up to two days after shutdown. With the open
contairment in an accident, severe accident, there could be
a significant release.

MR. KERR: What does the term significant mean in
this case? 1 mean, does it mean you'd get fatal doses or
just measurable? I mean, I'm trying to get some feel.

MR. CARUSO: I think comparable t¢ incidents of
power.

MR, CATTON: There are some numbers in the report,

MR. KERR: Okay. Just give me the page number
roughly, and 1'1] =~

MR. HOLAHAN: 630,

MR, KERR: Thank you.

MR. MICHELSON: Were you going to explain what
that second bullet means?

MR. CARUSO: Yes., One of the concerns for BWR’s
is that with the drywall head~ocff, the containi.ent becomes
essentially the secondary building which is just generally
an industry standard metal building not designed to take a

significant pressurization, and we took some accident
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pressurizing the secondary containment to see at what point
you lose it, and we found that %is would be fairly rapid,
on the order of five to ten minutes.

MR, MICHELSON: At what pressures did it fail?

MR, CARUSO: It fails, 1 believe -~ in the
analyeis, we assumed a half a pound.

MR. CARUSO: These are blow~cut panels.

MR. CARUSO: Blow=out panels go at a half a pound,
1 believe,

MR. MICHELSON: Before you reached . half a pound,
is that steam confined to the refueling floor, or are we
assured that it’s confined and not spreading into other
parts of the building?

MR. HOLMAHAN: No. 1In fact, you would expect the
stand-by gas treatment system to be operating, which I think
would -- and is included in the analysis ~- that it wouid
move some of that material around.

MR. MIUHELSON: It shouldn’t move arcund to the
rest of the building, should it? 1 thought it would move it
out but not to other parts of the building. But pressure
could move it to other parts of the building. 1 just wonder
what effect the steam from this source had on the equipment
in the rest of the building, wherever the steam might

penetrate to. That has to be a part of the analysis unless
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you show that the steam is confined to the refue.ing floor
or vented up either through the blowout panels or through
the stand-by gas treatment.

MR. CATTON: 1Ie& condensate on cold surfaces?

MR, MICHELSON: Some of the electrical equipment
on floors below would not want to see condensable steam,

MR. CARUS0: One of the objectives was to look at
containment environment with these calculations, but
primarily from the point of view of working conditions
inside containment, not at effects on equipment.

MR. MICHELSON: 1 think most plants have equipment
that is pretty vell sealed from the rest of the building,
but I wouldn’t want to vouch for that.

MR. CATTON: That 150 degrees is a volume average
also. 1 suspect you're going to see 212 directly above the
open vessel all the way to the ceiling, and maybe even along
the ceiling. 8o, you’re going to have a highly stratified
environment, and 150 is an average. 8o, if you have
equipment nigh up, it’s going to get into more trouble than
low down,

MR. MICHELSON: For a BWK, this is all done inside
of containment. On the boiler, it’s going on ocutside of
containment. That is the concern because this other
eguipment you might like to continue to function is outside

of containment.
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reclosure cr are we just going to vent the containment to
keep the pressure at atmosphere all of the time even after
we’'ve reclosed the doors or what? If you repressurize,
people us plywood plugs when they want to take the
ventilation valve ocut, It’s a 30 or 40 inch valve, They
just put a dig plywood sheet over it while they’re working
on the valve. Those plywood sheets, of course, don’t take
much pressure., Are we planning on repressurizing the
containment or just closing the doors?

MR. HOLAKAN: 1 beliieve we’'re talking about
dealing with issues that could repressurize containment, I
think that Generic Letter 88-17 took a step in that
direction, although the guidelines in that letter were
somewhat unclear, and there have been varying implementation
on the part of the licensee«s.

MR, MICHELSON: Do vou have a feeling for how much
of a pressurization? You see, that decides whether you put
a plywood plug on it or steel plug to bolt it down, that
sort of thina,

MR. CARUSO: Yes. 1In developing those procedures,
there needs to be some thought about conditions and the
pressure loadings and what pressures will get to to make
those decisions about what those procedures ought to be and
what kind of facilities need to be installed.

MR. MICHELSON. Does 1449 address those kinds of
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I wanted to know also how you deal with the two
train system, one of which is needed at all times, including
shutdown, how you ever maintain one train and have the other
avajlable, Then you talk about fire or anything else,

MR. HOLAHAN: 1 think it may vary from system to
system. There’s been some discussion about whether it’s
more appropriate to do maintenance of fire rystems when the
plant is at power.

MR. MICHELSON: Perhaps 1 missed my point. The
point is that, for instance, in at least one plant in this
country, and there may be more, has just two chilled water
systems for the entire plant, twoe chillers. The fact is
they are in the same room, and sooner or later, 1I've got to
do m.‘.tenance on one, and I probably will do it during
shutdown but at that time, I’'d better not have a fire,

MR. KERR: What you do, Carl, is call up the NRC
and ask for a two hour exemption.

MR. MICHELSON: It may take more than two hours to
work on a 700~ton chiller.

MR. KERR: Then you work on it.

MR. CARUSO: You also can address that by having
an alternate diverse source or method of cooling.

MR. MICHELSON: That’s usually the -- most plants
nave more than twe chillers. This particular one does not.

They are in a tight bind in that regard,
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experiences. We don’t have any big ones because if we had,
everybody would be aware of them.

I had a little problem in reading your new Reg.
1449 on page 6-36 at the bottom of the page. 1 agree with
what it says, but I do not know -~ I guess 1 don’t agre .
with what it say#., You have the right worde, but something
is a problem. It talks about the risk associated with heavy
loads can be minimized by doing one of two things. You
either minimize the probability of it happening or make sure
the consequences are acceptable. 1 though risk had to look
at poth, the probability and the conseguence. 1In other
words, at low probability but at very high consequence if
that might be a significant risk attributor. According to
this, you don’t look at both. Loox at one or the other.

MR, HOLAHAN: 1t doesn’t say look at one or the
other. It says can be minimized by either --

MR, MICHELSON: VYeah, so I said okay, 1 want to
minimize risks. I can minimize risk by just reducing the
probability of the event, irrespective of its conseguence?

I sure can, I guess, from the viewpoint of probability. 1
have minimized it, but it doesn’t make it an acceptable risk
until I have the risk itself down to some acceptable level.
1 don’t have to minimize it. I just have to get it down to
an acceptable level. This approach here ignores completely

consequences if I minimized the probability of occurrence.
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Yankee, we had augmented inspection teams evaluate these
events, A third area or third item that we’ve done, the
staff has done is issue an instruction to our inspectors in
the fileld to examine shutdown plans and activities during
the shutdown, emphasizing heat removal systems and electric
power systems, primarily asking them to look for some
conmplicated or different kinds of activities that could
threaten to heat removal capability and electric power and
provided them some guidance to do that. There is an
emphasis here with electrical systems and activities in the
switchyard.

We also examined control of the switchyard in our
plant visits. and that's documented in Nureg 1449. We found
that there were ~- 1 would say minimal controls on most
switchyards, a fence with a lockea gate. 1In different
utilities, the administrative control of the switchyear
varied between the control room and outside the plant.

MR. KERR: 1[I guess it doesn’t matter how you
attack a problem, but I have somewhat the same sensation of
Mr. Wylie. It is not clear to me that this is a shutdown
risk problem. It seems to me it has to do with the total
operation of the plant, 1 agree it’s an important problem.

MR, CARUSO: We would agree with that. I think
the shutdown component is that .here is a significant =--

usually a fair amount of activity in the switchyards during
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agree with the concern, but it’s not so easy to deal with
the regulatory arena.

MR. WYLIE: I didn’t say it was easy.

MR. CARUSO: 1 ‘ink it would be hard to have
specilic requirements, 1 ink treated it in outage
planning is probably the right place. Whether we can add
something to our outage planning discussion that says more
about the scope of what ought to be considered ~~

MR. WYLIE: Are you talking about shutdown
[planning)?

MR. CARUSO: Right now, I'm talking about
shutdown. Do you remember, there were a list of elements
that we thought constitute a good outage planning program.
That listed the same thing about scope. We could, perhaps,
deal with scope. 1In other words, specifically draw out
switchyear, but I’m reluctant to try to write the tech specs
or any other sort of requirements that try to control that
activity in detail. I think the issue of how do we carry
this insight over into power operation is somethina we're
going to need to think about for & minute. Maybe it
deserves to be a generic issue on its own.

MR, WYLIE: It may be. That may be the place to
put it. These guidelines are very good, regardless of what
mode of operation you‘re in.

MR. SHEWMON: Does that mean you’re happy?









e e e — ——— P—

10
11
12
13
14
15
i6
17
18
19
20
21
22
23
24
25

81
beyond Appendix J is, you know, the licensee would normally
do a Type A and a Type E. You know, Type A is the
integrated containment test; th: Type B would be the local
and the hatch for the concentric "O" rin s. Beyond that,
did they do anything special. That'’s what that point was,

[S§lide. )

MR. D’ANGELO: 1It’s a little tight. 1 apologize
for that., One of the things we ~ot bhack from the residents
is that 69 of the hatches for the boilers and almost 90 for
the PWR’'s are -~ excuse me. This number here is about 52,
and this number here is about 47, out of all of the plants,
okay, total hatches, okay, are pressuce seating hatches in
that the hatch =-- thie is on the inside surface with an
increase in containment pressure, ve force the hatch closed.
Of the 108 ~~

MR, WARD: When you saild 52 and 47, you mean these
percentages are right, is that --

MR. D’ANCELO: That'’s correct.

MR. WARD: Okay.

MR. D’ANGELQ: The percentagas are right. The
total number of responses we got back was 108 plants, okay?

MR. HOLAHAN: Excuse me. Appendix B of the draft
NUREG report lists each individual plant and data on each
survey result,

MR. D'’ANGELO: You can do the arithmetic from
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Appendix &, and hopefully it will work out correct. Fifty~-
two of those plants needed either AC and/or air, compressed
air to close in that, you know, most plants would typically
have electric wirches to raise and lower tle hatch., 1
couple of plants use the polar crane, okay, 8o that'’s where
the AC would come froem. Coupressed air, a couple rf plans,
especially the boilers,, the hatches are mounted on a dolly,
and the delly is inside the drywall on rails. That delly is
moved forward and backward towards the hatch sealing surface
or away from the hatch sealing service into the drywall.
That is mnved by an air motor, so that’s where the
compressed air came from.

MR, MICHELSON: How many of these use inflatable

seal =~

MR. D’'ANGELO: You mean like a bladder?

MR. MICHELSON: VYes,.

MR. D’ANGELC: None.

M., MICHELSON: You found no inflatable seals out
there?

MR. D’ANGEIO: That'’s correct.

MR. MICHEL/ON: Looking at PWR’s and BWR'’s?

MR. D'ANGELO: That'’s correct,

MR, MICHEI.SON: On the equipment hatch?

MR. D’ANCILO: That'’s correct, They’re typically

what’s called a do¢ bone seal or the concentric "O" rings,
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but they do not inflate. They’re an elsstomer, and they’re
inside a groove. Now, most of the hatches =-- there are a
conple out there that don’t have this, but most of the
hatches are concentric "O" rings. The annulus between the
two 1s drilled and poured such that one could run an annulus
prersurizatica test.

MR. MICHELSON: Yeah, that’s right. That’s how
you can tell if it’s sealed or not.

MR. D’ANGELO: Yeah, okayv. But they don’t inflate
like a bladder.

MR. MICHELSON: You didn‘t find any inflatable
seals?

MR. D’ANGELO: That'’s correct.

MR. MICHELSON: OKkay.

MR. D’/ANGELO: Okay, at 22 plants, the residents
found that there was either a pre-existing procedure or a
work request that dealt with closing of the hatch during the
station black-out. That was one of the things that we asked
the residents. You know, could they do it? Do you think
they can do it? Do they have anything?

MR. KERR: What is the significance of a work
request? Does that mean a work request to prepare a
proc¢ s tlure?

MR. R’ANGELO: Neo, no, ne. A work reguest to do

the activity. There were a ->uple of residents who pointad
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out that the licensee did not have a pre~approved standing
procedure to de this, What some had was an approved work
request to go do work, and the work request basically said,
you know, go take out the temporary services, move the hatch
in place, and tighten it this way. So, with a work request
as opposed to a procedure. That’s my only point.

MR. KERR: So by definition, it was a work reguest
but in other than regulatory, i* might have been called a
procedure.

MFE. HOLAHAN. 1 think both are indications of pre-
planning.

MR. D’ANGELD: That was nmy po..it. Maybe I
shouldn’t have separated the two.

MR. KERR: No, it's okay. 1 just wanted to
understand what you meant,

MR. D’ANGELO: Our only point, sir, is there was a
pre-planned document as opposed to hurry up and go do this,
I think. This came out to something iuteresting., Twelve
PWR’s per the textbook did not require hatch in place during
fuel movement. Now, the reason for this is 11 of these
plants -- these are like the Byron, Braidwood, alisades,
and this is all annctated in Appendix B by the way, except
for one of these 12, the hatches ~- this is the equipment
hatch on the PWR. Those hatches open up to the fuel

handling building. Per the FSAR and the safety analysis, if
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there’s a fuel drop accident, the HVAC sy :tem in the fuel
handling building can handle that. The hatch doesn’t open
up directly to atmosphere.

Now, the only one that'’s not like that that wve
found was San Onofre unit one, San Onofre unit one is a
spherical containment. They do not have a regquirement to
have the hatch on during fuel movement, although they nay, a
resident told me,.

All we'’re saying here is the tech spec doesn’t reguire it,
and the basis for not having that hatch on one, is taat
Songs-1, they move the new fuel into containment on a tow
motor, and they do that across the top of the turban deck
into the containment through the egquipment hacch., That'’s
the basis as stated for not having the hatch in place.

MR. WARD: But the significance with the other 11
where they’re connected to the fuel handling building, is
that -~ that provides suvme level of confinement --

MR. D’ANGELO: That’s correct.

MR. WARD: But it’s not the level you’d expect
from the containment?

MR. D’ANGELO: That’sa correct,

MR. WARD: 1Is that just a diftererce in pressure
capacity, or it a fuel handling building actually leak
tight?

MR, D’ANGELO: No, 1t’s more like -- if you want,
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it’s analogous to the reactor building when a boiler would
stand by gas t eatment. It’s just an eight track system.

MR. {ARD: Okay.

MR. D’ANGELO: You know, the buiiding -- it varies
from tech spec to tech spec Some plans ~--

MR. WARD: Contreol ventilation?

MR. D’ANGELO: Exactly. 1t’s controlled
ventilation.

MR. HOLAHAN: For the purpcses ~f severe accidents
as opposed to just containing a fuel drop, these 12 plants
wouldn’t provide the kind of protection that you would
desire,

MR. WARD: Right.

MR. D’ANGELO: Theie is certainly no pressure
retaining capability with that kind of arrangement.

MR. WARD: Okay.

All right,

MR. DFANGELO: This was also interesting.

Three plants had fabricated temperature closure
plates that they would install in place of the equipment
hatch during refuelling. Two of them are essentially plates
that go on the hatch and they have uoles in it and they run
tenporary services through the holes, sc it is more like a
limited leak design, okay?

One plant, Indian Point II, had a fabricated hatch
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that has penetrations on it, okay, so the hatch is rated for
three psid, sacruss the hatch, and it has temporary
penetvations for brth fluids, compressed gases, and
electrical penetrations and 1 havon’t seen the drawing on
that but as I understand it in talking to the resident and
we spoke to the licensee also, it’s actually a pressure-
retaining hatch, be it only rated for 3 psid.

MR. WARD: What drove them to do that? 1 mean did
these three units routinely use those temporary plates?

MR. D’'ANGELO: The resident tells me yes. He has,
he or she has seen them in place, yes.

MR. KRESS: 1Is this something they have each had
since day one or some -~

MR. D'ANGELO: 1I don’t know,.

MR. KRESS: =+~ part of their cwn history drive
them to do this, or what?

MR. D’ANGELO: According to the resident, it's
part of their own history. We didn’t, you know, come in and
ask them or tell them but as to why they made that decision,
I do not know.

MR. KKESS: 1Is this covered in the HUMARC guidance
document? Are there some guidance in there akout --

MR. D’ANGELO: «~ closure plate?

MR. KRESS: That closure in general.

MR, D’ANGELO: I don“t know.
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the residents to note anything that they thought was unusual
and a couple of things that came out of that is there were
two plants, Palo Verde and Prairie Island, that had run
tests with the hatch in place w. th less than the total
number of boltg in place on the latch, okay?

These obviously are pressure seeding hatches, so
they are inside hatches, okay?

In the case of Palo Verde, they ran a type A, soO
they pressuriced the whole containment and they had the
hatches designed for 32 bolts. They rar it with 8 bolts
installed and they passed their type A.

The other plant was Prairie Island. They ran a
type B, so they pressurized the annulus between the
concentric O-rings ot the hatch and they passed

Now at Prairie Ilsland we weren’t able to find out
how many bolts weve in place, All we know is it was less
than the total number of 12.

The only point was to demonstrate that the hatch
seals quite well.

Now here there are three plants that have noticed
that when they install the natch with the rinimum number of
bolts in place for the tech spec, that being four boltse,
that they have gaps# in that the flanges don’t mate.

MR. CATTON: 1Is that because the hatch is warped

or snmething?
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MR. D’ANGELO: I don’t know that.

MR. CATTON: I thought I rcad somewhere in these
documents that the design is supposed to be so that it mates
with the minimum bolts.

MR. D’ANGELO: 1In one case here at Catawba it is a
CB&I hatch. It is one of the larger hatches fabricated,
okay, and the vendor -- in discussior in a generic sense,
okay, this was not a conference call with the licensae
prusent, so in a generic sense CB&I designs their hatches to
seal with the four bolts. There is some flexibility but you
have to understand the perimeter of a hatch has a thick ring
girder around it. I mean typically it is four inches, so,
you know, we are not talking a piece of flimsy sheet metal
here, okay?

[Laughter. ]

MR. CATTON: Not quite!

MR. D’ANGELO: Now the only other thing to note is
that that particular hatch was field fabricated.

I don’t know 1f that was the cause of the problem
or not but it is an interesting characteristic of that
hatch.

I don’t know if it is warped or not. 1t was just
an observation made by the resident and we'’re illustrating
that.

MR. CATTON: Okay.
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about tech specs.

MR. KERR: The staff, from the report, hasn‘t
decided yet what they’re going to do, have they?

MR. WARD: They said it’s going to be dumped into
the lap of the tech specs program, and I don‘t know wha.
that means. What does that mean, Gary?

MR. HOLAHAN: Let me see if I can clarify. 1I’m
not sure dumped in the lap is the way I would like that
characterized. We think that outage planning may play some
role in containment closure, but we think that this is
prohably an issue that we can deal with with tech specs.

We’re talking about developing tech specs over the
next few months to address containment closure and a number
of other issues. These would not be in the context of the
tech spec improvement program, which is basically a
voluntary program, although we would expzct that things we
came out with would be added to that program.

We are at a stage where we are developing what we
think are tech specs and we’ll discuss the approach later,
but we‘re going to look at a number of possibilities; in
other words, a minimal number of tech specs, a little more
reliance on a tech spec program, or more extensive tech spec
programs.

We'’re looking at a spectrum of possibilities on

what could be reguired, and we’re going to subject those to
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is a problem out there and something needs to be done. 1’4
like to find out and have some assurance something is going
to be done.

MR. MICHELSON: 1’4d like to ask the staff a
gquestion. I'm trying to determine under what circumstances
I am allowed to remove the equipment hatch while the reactor
is ftill intact and maybe even partially pressurized,

What do the reactor conditions have to be before I
can even open the hatch?

MR. HOLAHAN: Do you mean the current
req. rements?

MR. MICHELSON: Yes, Do you mean 1 have to move
fuel before I can remove the hatch?

MR. D’ANGELO: Are we talking about refueling now?

MR. MICHELSON: No. I'm talking about, for
instance, I may have to go in and take a big cooler out of
the thing, one of these air coolers. They’re too big to go
thrugh it. You’ve got to *axe the hatch cover off.

MR. D’ANGELO: You can’t remove the hatch unless
you’re in a mode that does not re iaire containment
integrity. You can’t be in Modes 1 through 4.

MR. MIUHELSON: You cannot be 1 through 4. Must
be 5 or 6.

MR. D’ANGELO: Fivem, you can remove the hatch.

MR. MICHELSON: What are the restrictions on
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MR. HOLAHAN: Of course, all the water doesn’t
flash when you’re at 250. Most of that energy ends up ==

MR. MICHELSON: Only a fraction of it.

MR. HOLAHAN: =-- leaving a lot of water behind. I
think, again, the concern sn our part was the possibility of
inducing a large leak in the system where there was no
containment available, So that’s something they were
continuing to think about.

MR. MICHELSON: That was in a boiler? No. That
was in a pressurized --

MR. D’ANGELO: It’s a boiler, yes.

[Slide.]

MR. HOLAHAN: According tc agenda, it’s supposed
to be 11:00. I see we’'re about 38 minutes behind. I think
we will make up a littie time this afternoon where we'’ve
allocated half-an-hour to discussing some future staff
actions, which I think actually won’t take that much time.

We might want to break after this presentation and
move the 11:30 piece to after lunch. We’ll wait and see how
that works out.

What 1 am going to discuss is the issues which the
staff has drawn out of the analysis dcne to date for which
we think formal regulatory analysis is merited.

MR. KRESS: When you say formal regulatory

analysis, are you talking about cost-benefit?






£

10

11

12

13

14

15

16

&7

18

19

20

21

22

23

24

25

104

In my mind, those are the same tests, because if
you don’t have adequate protection, you need to deal with
that immediately. I don’t think there’s a numerical
criteria that goes with that. 8o in effect, it’s
jaudgmental.

MR. KRESS: 1It’s a judgment call.

MR, HOLAHAN: 1It’s a judgment call. The formal
regulatory analysis also acknowledges that in addition to
numerical cost-benefit analysis, there are other
considerations “hat should be looked at.

Defense~in-depth is a principal. It’s something
that is reccgnized, even though numerically it doesn’t show
«I' in the analysis, and some other considerations.

So the report includes five areas on which we
think formal regulatory analysis appropriate. As part of
the process, we may be able to formulate proposed actions
which combine some of those together Particularly the
third item, we may be able to fold some of those issues into
an outage planning activity.

For example, one would expect that outage planning
and control would involve training in procedures. We’ve
called it out to give it special attention, but in
formulating 1ew regulatory ruquirements, we may actually be
able to put those back together.

MR. KRESS: I seem to recall that yocu had another
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MR. HOLAHAN: It implies that it goes along with e«
backfit. The words "regulatory analysis" are called out in
50.109 and it gives some criteria for what you have to do.
That & what it means.

MR. KERR: A backfit is not a regulatior.

MR. HOLAHAN: Not necessarily, no. It could be a
piant-specific requirement. It could lead to ar order, for
example.

MR. KERR: Indeed, it could lead, not necessarily
in this case, but in some other cases, to saying tc a plant
although we did not initially regquire that you abide by this
because you were built in 19~-X, we now have concluded that
you should.

MR. HOLAHAN: Yes. Absolutely, ves.

MR. KERR: Thank you.

MR. KRESS: The other two issues I was looking
for, one of them was operator training and procedures, but I
see it’s back on the list.

MR. HOLAHAN: Yes.

MR. KRESS: It wasn’t in the SECY that you
presented to the Commission.

MR. HOLAHAN: 1It’s not because it was left out.

It was because it was, in effect, combined with the first
item,

MR. KRESS: Yes, 1 see. It was part of that one.
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features that we would like although what we tend to see is
even the better programs tend to have weaknesses in one ur
two areas that ought to ve addressed.

MR. KERR: I want to make a comment which 1 hope
won‘’t be misunderstood, and I don’t thin . '8 necessarily
contrary to vhit you have in mind.

1 would hnpe that safety would receive serious
consideraticn, but I also hope that economics and
availability receive serious consideratio. ae well, 1
think one of thrhe stronqg econumic factors in powver plant
cperation i« ~. 1lability. Availability cepends very much
on the time spent during shutdown. 1 agree that this is an
important safety situation.

I hope that i working out the appropriate
regulations or whatever that an effort is made to do it in
guch a way that it does not automatically significantly
increase the time required for shutdown.

1 think it’s feasible to do that. I hope it is
feasible to do that, and I taink that’s -~ 1 would hope the
gtaff keeps this in mind and 1 expest yru have already given
it thought,

MR. HOLAHAN: Yes, sir,

MR. WARD: Bill, do you have a concern that the
backfit rule analysis will nol do the sort of job that you

think needs to be done?






10
11
12
&
14
15
16
17
18
16
20
21
22
23
24
25

114
te say, I think.

MR. KERR: It isn’t, unless in the process of
trying to get %o planning, one becomes so tied up in
regulations, recordkeeping and whatever that it actually
increasee the time that these already good plants have to
spend. That’s all 1'm hoping for.

MR. HOLAHAN: What 1 would say to address both
those issues is I think it’s true that the better outage
planning, from a safety point of view, that we’'ve seen does,
to some extent, seem to correspond tc¢ the better overall
outage activities and not necessarily to long outages.

As part of the regulatory analysis, we will be
looking at costs. And okviously 1if you lengthen an outage,
the ccsts are so0 enormous that it very guickly swamps other
considerations. At this stage, the best I can say is that'’s
part of the analysis and we’ll do the best we can.

MR. WARD: When soweone says, or I guess it has
beean said that there is greater =-- apparently, a
significantly greater uncertainty associated with risk
calculations for shutdown as opposed to risk calculations
for mperational moude.

is that because of there is less experience with
those analyses or is it because human action is a bigger
component or what?

MR. HOLAHAN: I think it will exist even after
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there is more experience with the PRAs. 1 think it'’s
related to human action, but it’'s related to two types of
human actions. I think it‘s related to the kinds of
situations and circumstances that plants are put inte, which
1 think are more compl icated and harder to predict, and also
dealing with events is more operator-dependent because there
are fewer automatic safety systems,

I think that makes [t more difficult to do the
analysis. 1 think you can call both of those human aspects.

(8lide. ]

MR. HOLAHAN: Let me move on. I think a lot of
these subjects we've already addressed, so 1’'m just coing to
touch on them lightiy., Fire protection, we basically found
greater likelihood of fire, fewer controls, less fire
protection type equipment might be available.

The guestion is once you’ve discovered that you’re
unhappy with the situation, what should you do about it.

The approach thet we will be pursuing is to strengthen
administrative controls and require fire hazard analysis to
go along with shutdown activities.

This is in contrast to an Appendix R approach
which bas .ally says install hardware, like sprinklers and
fire protection equipment. We think that that would
probably be a very expensive approach, but that a good fire

hazards analysis which would lead to fire watches, portable
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type fire extinguishers, to deal with the more vulnerable
situations may be the most reasonable way of improving fire
protection for shutdown conditions.

So that’s the approach that we’'re going to look
at.

(8lide. ]

MR. HOLAHAN: 1In terms of operations issues,
training procedures and contingency plans, improvements in
those areas are things that we would like to see through
broadening uf the scope of Generic Letter B8-17.

If you remember, Generic letter B8&-17 was a
followup to the Diablec Canyon loss of decay heat removal
vent, and it focused primarily on pressurized water
reactore in mid-loop operation. Some of the issues raised
in 88~17 appear to have been beneficial, but the scope
probably should have been more broadly approached,

We think that improved contingency plans are
important. There was a lot of discussion about whether
there should be formal emergency operating procedures to
deal with luss of decay heat removal or situations in which
you would drain water from the reactor vessel.

We basically come to the conclusion that emergeacy
operating procedures are not necessarily the best way to do
this, but that some type of contingency planning is

appropriate., The exact approach we would like to see a






1u
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

e

118
thing is that you remove the decay heat from the fuel,

I don't think we hav: ever, except in the TMI-11
case, had a situation in vhich we have had decay heat
rencoval lost. It has been continually removed from the
tuel. It may have hea.=d up the coolant a bit, but the
important part of it, which is to get it out of the fuel,
has continued to occur.

I don’t mean that -- I think this is an important
precursor =~ well, enough.

MR, HOLAHAN* I think I understand the point.
Nature being what it is, the heat will come out snd will go
somewhere. The guestion is what has it done in the
meantime. When we're talking about decay heat removal,
we’re talking about normal circumstances with heat removal
from the fuel without loss of fuel integrity or changes in
geometry.

One thing I might mention -~ well, I guess we’ll
pick it up later under the staff actions. 1In the training
area, we feel that, to a certain extent, utility training
programs are driven by the kinds of questions and the kind
of expectations established by NRC'’s license examiners,

MR, WARD: That’s an understatement.

MR. HOLAHAN: 8o we think that as part of this
process, we need to not only =end a signal to the industry

that says more training on shutdown is important, but we’'re
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going to factor it into our own training and ¢xam processes,

MR. KRESS: Wher you do that sort of thing, that
doesn’'t require a crzi-penefit. You can automatically do
that., 1It’s not a rule or a backfit

MR. HOLAHAN: 1It’s not a rule, but I think there’s
a judgment factor there. If we were to go out and basically
test operators and say that they are required to know things
and be able to do things which they previously weren't
requiisead to kXnow or be able to do, I would say those are "ew
staff requirements or new interpretacions of old
requirements and ought to be subjected to a regulatory
analysis,

If it’s a matter of additional emphasis on
something that is already required, then 1 don’t think that
that’s new, 8o there’‘s a judgment call there.

MR. MICHELSON: What about if it’s already
regquired, but not being enforced in the past? Can you start
enforcing existing requirements at any time? A lot of this
is a case where you kind ot looked the other way and got
some agreements upfront that things could be done a certain
way.

If you had a change of heart and deccided to start
enforcing what was a requirement, you could do that without
a cost-bhenefit.

MR, HOLAHAN: Let me distinguish first between
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cost-benefit and regulatory analysis. Regulatory analysis
might come up with the conclusien that this is required for
adequate protection . 1d that it is derived directly from the
regquiation. 8o cost<benefit may not be the issue.

1 think there’'s a judgment factor there, too.

MR. MICHELSON: How about if it’s a regquirement
and it just hasn’t keen enforced? Can you stert enforcing
it at any time?

MR. HOLAHAN: 1 think that is a senegitive issue,
and I think that ~-« I don’t think that the regulation
addrersses that, 50.10%, the backfit regulation, doesn’t
address that.

But the NRC Manual chapter on backfitting and the
charter of the CRGR basically says those sort of situations
In which the statf wants to do things, to say activities
which were formerly acceptable are no longer acceptable,
that needs to be given some formal review and approval
process.

MR. MICHELSON: 1 guess formerly accepted means
“hat you just didn’t enforce what was on the books,

MR. HOLAHAN: Yes,

MR. MICHELSON: So by default, you were accepting,

MR. HOLAHAN: Most of those cases are a matter of
interpretation, and 1 think staff interpretations ~f what

are required generically are subject to CRGR-type review.
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(E)ide.)

MR. HOLAHAN: 1In terms of technical
specitications, 1 think we’ve mentioned it before. We are
looking for improvements, especially in plants which have
very little in that area. Containment, all those issues
that go into decay heat removal, support systems such ss AC
power, and I tiink Mark covered basically these issues
before.

This will come up once more. When we talk about
our approach to the regulatory analysis, we’ve picked a
couple of examples. Let me steal a little of that
discussion ana mention it here.

The s.aff’s process and as part of the CRGR
reviews, one of the things that needs to be looked at is no
requirement. Do an assessment to say is it okay to have no
new requirements. In addition to that, we are going to look
at each of these potential areas with a number of
possibilities.

So the technical specifications, we feel, it’s
probably more important to take those clder plan's which
have no requirements for AC power or even for decay heat
removal systems and bring those closer to the standard tech
specs.

That’s more important than upgrading the existing

tech specs to deal more completely with sy tdown conditions.
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S0 we're going to look at a sort of staged approach; hoew
much additional requirements and technical specifications
are appropriate and cost~beneficial.

MR. KERR: Mr. Holahan, I’m puzzled hy the
language in the first bullet, where it is suggested that one
ensure sufficient AC power sources available during high
risk conditions,

I would have thought that the Station Blackout
Rule was written to ensure sufficient AC power sources under
all conditions.

MR. HOLAHAN: The Station Blackout Rule is base?
on loss of AC power from operating conditions, and that'’s
basically the way the guidelines as to what needs to be
available and how the analysis is done -~

MR. KERR: So it’s really an inadeguate rule. Has
the Commission been told that, that the Station Blackout
Rule is inadequate?

MR. HOLAHAN: I don’t believe our report says
inadequate, if you use inadequate in a -~

MR. JERR: 1 don’t know how else to use inadequate
except in a risk sense.

MR. HOLAHMAN: We haven’t said that it’s
inadequate. What we'’ve said is that we think that
substantial and cost-beneficial improvements can he made by

improving AC power and other tech specs.
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avtivities have resulted in the plants being the way they
are.

MR. SHEWMON: Apropos AC power. That's what we're
talking about.

HMR. HOLAHAN: Apropos AC power, I think, has lcft
them in an adequate, but improvable condition.

MR. MICHELSON: Has anybody looked at station
blachkout for the case of being in a refueling at the time?

MR. HOLAHAN: Certainly that‘s addressed in tte
report. 1It’s not addressed as part of the analysis required
for the Station Blackout Rule.

MR. MICHEISON: The requirement, though, what I’m
asking is has anybody looked at what would happen if they
had a station bisackout during refueling, and 'ou’re saying
yes, it’s covered in the report.

MR. HOLAHAN: Sure. 1It’s in the PRAs. I think
you’ll see that a number of the specific PRAs focus on that
issue. That'’s basically seen as one of the causes ~f loss
of decay heat removal.

(Slide. ]

MR. HOLAHAN: The fifth item that we’re going to
pursue as a potential new requirement is instrumentation.
Generic Letter 88-17, we feel, made improvements in this

area, but they haven’t been as effective as we had hoped.

The recent Prairie Island event in which they lecst
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measurements, but we think an additional improvement 1is
warranted.

MR. KRESS: 1If there are no more questions on this
part, 1 think this would be a good time to break for lunch.
Iv.'s an hour for lunch, so let’s p.an on being back about
1120,

[Whereupon, at 12:20 p.m., the Committee was

recessed for lunch, tc¢ reconveneg this same day at 1:20 p.n.)
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AFTERNOON SESSION
(1:21 p.m. ]

MR. KRESS: I guess we're ready to go again.

[8lide.)

MR. CARUSO: 1In this session, what I would like to
discuss is the regulatory analysis process that we’re
currently working on, with the ultimate goal of an analysis
package that supports the proposed requirements to be
imposed.

We're on a schedule of completing the analysis in
the June timeframe, and, as Gary said, the package would
have to go out for public cocmment. Basically, in doing the
regulatory -nalysis, we’re using the latest staff guidance
for conducti:;:t an analysis of this type.

That guidance is being continually urdated. The
current version is as of December 1991. think cne
important thing that 1’ve noted from the guidance is that it
provides -~ it specifies tairly specific analytical
requirements in terms of guantitative analysis to determine
the values and the impacts associated with a given proposed
requirement.

But it also allows guite a bit of latitude in
terms of where there are uncertainties in PRA information,
that you deal with that with gqualitative engineering

arguments. 8o I think that’s especially important for the
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what you’re saying, and this implementation of the safety
goal is 1nder discussion now, 1 guess.

But what do you do if it’s an issue that is
concerned with containment and not with the heat removal
systems, the core cooiing system?

MR. CARUSO: 1 specified one particular goal of
ten percent of safety goal!, But, in reality, the guidance
examines the safety goal in terms of both reduction in cnre
damage frequency and containment failure. There are various
~= 4f you thin¥k you have core damage fregquency and the
estimated -- and conditional containment of failure
probability, as your two-dimensional space, in various
gquadrants of that space, lead you to either proceed with
regquirements or stop with requirements or consider
regquirements at a high level within the staff,

1 don’t have the figure here, but =~

MR. KRESS: I think Dave’s question involves
suppose you wanted a requirement that they have to be able
to close the containment hatch within a certain amount of
time or something like that,

Now, that doesn’t impact at all on core damage
frequency. Therefore, you have no way of knowing whether to
include it or not include it in terms .7 the safety goal
implementation plan,

MR. HOLAHAN: But it affects two other things. It
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1 affects the probability of large release, where the safety

2 goal has basically identified ten-to~the-minus-six as a

3 goal, and it affects off-site consequences, which are in the
4 guantitative part of the safety goal.

5 80 you can judge both of those and we can do that.
6 But I think in addition to just doing that, I think we’re

7 going to have to make some judgments about the value of

8 defense~in-depth, where you might want increased relisnge on
9 centainment because of the great deal of uncertainty about
10 what is (he real number for core damage frequency.

11 S50 1 think there’s a quantitative part even of the
12 containment analysis, but then there’s a judgmental part,

i . 13 also.
| 14 MR, CARUSO: I think in practice what we are going

1% to do is make an évaluuation of reduction in core damage

16 frequency. I think it will probably show that =-- 1 mean,

17 our exauination of containment and dealing with containment
18 will be primarily to look at the effects of reguirements on
19 removing the open containment.
20 With shutdown, the principal issue is that you
21 have these szevere accidents postulated in a situation that
22 the containment is already open that we saw before. You may
23 not be able to get it closed because of environmental
24 conditions.

25 We’‘re not so much, 1 don’t think, focused on
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challenges reaching containment, although they’‘re there with
severe accidents, but there isn’t that much more that’s
different with shutdown. 1In fact, it may be less of a
challenge. But the principal containment issue in shutdown
is requirements which remove the open containment situation
or the pre-existiig hole, if you will.

In addition to th.t, because of the uncertainties
in the PRA aspects, just consideration of defense-~in-depth,

MR. KERR: Let me make sure 1 urderstood your
earlier statement. It is, in effect, in order tc
demonstrate that something is significant, if you can show
tuat it has a delta of ten-to-the-minus~five in core damage
rreguency, it is deemed significant. 1s that it?

MR. CARUSO: That'’s right.

MR. KRES8S: That delta is counted frow where is
the baseline. The core damage frequency at power due to all

MR. CARUSO: No. You have to make a ' .seline
estimate essentially based on taking no action. That'’s the
way it’s been done.

MR. KRESS: Is that a delta for one seguence,
then?

MR. HOLAHAN: Yes.

MR. KRESS: You look at that one sequence and see

if you can change its delta by ten percent?
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judgment about whether you really want to pursue that issue
or not, 1 think if the number came out exactly one~times~
ten-to-the~-minus~five and there were a lot of uncertainties,
you may be more inclined te pursue an issue than if there
was less uncertainty.

I don’t believe it’s numerically factored into the
a alysis.

MR. WARD: Even though that uncertainty meant that
you might be requiring spending a lot of resources for no
gain. That’s the other side of the uncertainty. In the
safety goal businesa here, we’'ve talked about using central
estimates or means or medians or whatever.

MR. HOLAHAN: Mean.

MR. WARD: Do you mean to use means or is it ==

MR. HCLAHAN: We mean to use means ==

MR. WARD: Fxcept when you get exceptionally
nervous or something, and then what?

MR. HOIAHAN: We mean to use means, but then to
look at the uncertainties and to use that as part of -~ as
an additional consideratioi as to wnether to strengthen an
argument on an individuali recommendation or weaken it.

MR. KRESS: Does this mean you have to wait for
the PRAs to be completed before you do this?

MR. HOLAHAN: No. 1 think it means you use the

best nformation you have available.
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MR. RERR: Now, there seems tn be implicit in this
course of action the assumption that although there is a lot
of uncertainty in the number itself for a particular
sequence, that there is much less uncertainty in the delta,
because the ten-to~the-minus-five us probably trivial in
terms of the uncertainty in the number itself.

But if you compare before and after, then the
assumption is that that delta has a good »it less
uncertainty than the number itself.

MR. HOGLAHAN: I think what happens is =-- and 1I'm
not sure that the mean value is as low as ten-to-the-minus-
five. But if the mean value is low, then proposing to take
an action really means that you’re removing the uncertainty
on the tail of that curve, because actually reducing a low
number to make it a lower number is really not very
effective.

What you’re doing is you'’re reducing tle
likelihood of the tail being out in an area where you don’t
want it.

MR. ¥FER: But you’re also assuming that you can
indeed be fair.,y certain about the SIGN of the delta,

MR. HOLAHAN: Yes, sir. That'’s certainly part of
the consideration, to 100k at the net effect.

MR. KERR: Part of the uncertainty in some of

these things could very well be, it seems to me, an
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uncertainty in the SIGN.

MR. HOLAHAN: 1 don’t think that we’re proposing
any items for which the net SICN is in question. 1 don‘t
believe that we’re pursuing any really marginal type issues.

MR. KERR: 1 believe that you don’t think that,
and you may well be right. I‘'m simply saying that
uncertainty, if there is a good bit of uncertainty, wonuld
not be strange that the uncertain®*y in the SIGN exinted, as
well.

MR. CARUSO: 1 think one interesting thing about
shutdown is that most of the perceived uncertainty in a PRA
from shutdown is from human factors and not being able to
treat human factors as accurately as non-human factors.

Along with that, the sets of requirements or the
types of requirements that we'’re talking about are
regquiremenrts aimed at improving human factors and reducing
risk by improving human performance.

MR. KERR: But, you see, you also are assuming
tha. we have learned from our experience and we’ve learned
the right thing. 1 think of sowe of our past experiences =--
let’s take the Brown'’s Ferry fire. What we learned from
that apparently was that fire protection ought to be
improved.

If you look at Brown’s Ferry carefully, I think

maybe what we should have learned is tha" operators ought to
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be trained to deal with unusual events, Lecause what really
saved Brown’s Ferry was that those operators understood that
plant well enough that they did some rather unusual things
to keep the supply of water to the vessel.

Now let’s go to TMI-11. What we learned from TMI-

11 was that operstors t to be trained to deal with
abnormal events, I m one accident too late, but what we
should ui*e learned probably le something quite different,

and that ies we ought to have #n assured source of electrical
power, because think of how much worse TMi1-i. =might have
been if there hadn’‘t been electric power available.

We’re sort of proceeding on the assumption that
the past exprrience is going to guide us in doing the right
thing in the future. My look at our previous experience
doesn’t make me ag sanguine about that as 1 would like to be

MR. SHEWMON: So your conclusion for this
sitnation today is what?

MR. KZRR: There’s a lot of uncertainty, to me, in
the process that may be invelved in reaching decisions,
where we have a situation in which it appears to be that
operator error or possibly operator positive contributions
may make a significant difference in what happens.

I think there is a very large uncertainty in the
contribution of cperator errcr or operator positive

contribution, what this may contribute to risk. I’'m simply
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saying wve need to proceed with a lot of caution in a
situation of that kind.

MR. CARUSO: I think our ¢nncern for the
uncertainty in this particular case is that in doing these
evaluations and site vieits, I think one of the things that
we have identified is that there is a lot of territory in
shutdown that hasn’t been thought about and looked at.

Here’s a situation where the understanding may not
be there. As you pointed out in these other situations,
it’s been that that’s been a source of the problem. But
those are the kinds of gqualitative arguments that will have
to be made to support -~

MR. KERR: For example, from what I’ve heard of
Davis-Besse and the sad situation that existed there, had
one been able to predic¢t =-- had one tried to predict ahead
of time that the operators would have been able to jam
something Logether that would gel water into that plant, the
probability of that occurring, I think the prediction of
that probability would have been extremely low.

Yet, those guys did it and 1 think they did it
because they understood the plant fairly well. They had no
procedures, as far as I can determine, and we would have
guessed that without procedures they would have not been
able to -- in fact, they probably would have done the wrong

thing.



—

e

-

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

R ——

138

I'm not sure that’s much of a contribution,

MR. WARD: Mark, you'’re going on, 1 guesgss, 1
didn’t think you talked about the other points, but the
center one, talking about using best estimate information
when ¢ lable, let me ask you a gquestion about that.

When the staf{f does cost-benefit analysis, as 1
understand, they use a number or they have to use a number
like $1,000 for man rem avoided, either that or some other
number or something else.

Do you regard that as a best estimate?

MR. HOLAHAN: Yes. Yes, he does,.

MR, WARD: He does? Okay.

MR. CARUSO: I don’t have a choice.

MR. WARD: Okay. What’s your basis for that?

MR. HOLAHAN: Those are the rules of Lhe game.
That’s the way the =--

MR. WARD: That’s a different statement. The rule
says this is the best estinate or this is the number you
use?

MR, HOLAHAN: It says when you calculatz cost and
benefit and you take these ratios, you should use best
estimate value.

MR. WARD: And you wouldn’t be breaking the rule,
80 you use $.,000: therefore, that must be a best estimate.

MR. HCLAHAN: You use your best estimate and
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MR. KERR: 1In the Statement of Consideration that
accompanied Appendiz I, the Commission, I think it was the
AEC at that time, said that they chose $1,000 because nobody
had =« that was the biggest number that anybody had
suggested. And they further said they were going tc examine
this in some detail to see if a better number could be
arrived at.

MR. SHEWMON: Were they going to> deflate it by
whatever the number would be each year?

MR. KERR: I have seen no evidence that there has
been a serious examination, but the Statement of
Consideration at the time did say that.

MR. SHEWMON: Now could we go on to the nex% one?

MR. WARD: Yes.

MR. CARUSO: I think we’re ready to move on to
that next slide.

(Slide. ]

MR. CARUS0O: As I said before, part of the
evaluation is to examine various alternate approaches to the
problem. Those involve different methods for implementing
requirements In our discussions with the Commission to
date, we believe that the ultimate implementation strategy
may invelve a Commission policy decision

The various vehicles for imposing requirements

that are under evaluation include a generic letter
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that the one scenario that is not on heres is the base case,
which is no action at all, which would be to assume == NRC
would take no action ard we would assume that things went on
as they are now, making certain assumptions about what
voluntary actions would be taken.

Industry has already taken an initiative and we
would probably assume that that continues on, and that would
be the base case. In the tech spec area, the first minimal
involvement would be to say that we have a set of standard
tech specs, which most have, but we also have plants that
don’t have those standard tech specs, and in the evaluations
we've done, we've found that in a number of cases there are
plants that don’t have any tech specs for decay heat removal
systems, and, in some cases, electric pocwer systems.

In one particular case, we felt tnat the fact that
there were no tech specs for the plant bore, to some degree,
on an incident which occurred. So in a minimal sense, it
would be to bring all plants up to a standard, the current
cLandard that we have right now.

The mnderate involvemert would be to up the
standa-d. In this particular scenario, it would be
identifying shutdown conditions which we would classify as
higher risk evolutions. This would be something like mid-
loop operation or reduced inventory as opposed to cavity

11X o 23 Tast,
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For those conditions -~ or another example would
be with temporary seals in place that blow out at 50 pounds.
We would say in those kinds of conditions, we think the
standard ought to be upped to something egquivalent to Mode
l, for example. If you were 1n a condition where you were a
few days shut down and ycu had temporary seals in place and
you could blow them out and have a significant LOCA, then
you should have as much protection as you would for another
comparable LOCA at a higher mode, and identify
specifications to treat particular conditions.

In the extensive regulatory action category, the
approach could be to provide *tue LCO or the reciuirement for
all time during the ocutage, and then look at it and say,
well, wnen -=- I have to do some maintenance in this period,
how do 1 accommodate that within an LCO that says I always
have *o have two trains of this, at some point I have to
deal with it. And you would deal with that through a longer
allowed outage time.

So in the first case, it would be to specify
conditions and put tighter specs on those conditirns, and
then the utility would then plan his outage around those
conditions so that he could have that egquipment operable.

Whereas, in the second one, it wouid be to put
more restrictive requirements on for the duration of the

outage, and then say, well, where do things need to be
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1 loosenea to accommodate operations,

2 Those are two different approaches to addressing
3 the issue of mitigative equipment availability during the

4 outage. Clearly, one is, I believe, more restrictive than
S the other. They would bave different costs associated with
6 them and they would have different values associated with

7 them, too.

8 So this is the sort of thing we’re attempting to

9O

do in terms of coming up with a set of alternate solutions,

10 and then evaluate those solutions in terms of their impact
| 11 in costs to both the utilities and the NRC and tihe public,
’ 12 and their effectiveness in achieving substantial additional
} . 13 safety.
; 14 MR. HOLAHAN: Let me just make sure you understand
t 1% what stage of analysis we’re at. These are really examples
i 16 that the staff is still developing as alternatives for the
| 17 regulatory analysis. We wanted to share with the Committee
| 18 the apprcach we’re taking.
19 We don’t expect the Committee to have an opinion
20 for or against the staff’s proposals when they’re in this
21 stage. I would expect that you would wish to see or maybe
22 even meet again with the staff after our proposals are in
23 concrete form, and there are speclific tech spec changes or
24 specific requirements on outage planning to discuss.
25 I wanted you to understand the approach that we
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shutdown activities. The decision about how much more
inspection to do or how to focus that inspection will also
be made sometime this summer.

In addition, we want to provide some guidance on
inspection of modifications, such as freeze seals, and to
have our resident inspector staff, who are at sites, lock at
licensee activities when they are undertaking activities
that modify the systers in an important way.

By our focusing more attention on issues like
freeze seals, we find that -~ at least we believe that that
will assure that the licensees are putting more careful
safety judgment into their treatment of these sort of
unusual activities.

MR. KERR: Would these team inspections fall under
the restriction that was recently placed on numbers of
inspections per year or are these special inspections --

MR, HOLZHAN: Yes,.

MR. KERR: == that are outsicde that categoery?

MR. HOLAHAN: No. They would be under the same
restriction.

MR. KERR: Thank you.

*R. HOLAHAN: The opcrator licensing program, I
think we found that the staff in our operator licensing
process has not focused enough attention on the snutdown

activities. Guidance to the staff in doing the =-- preparing
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license exams is contained in -ometiuing called the Examiner
Standards, which is basically a collection of questions and
guidance on how to put together tests.

And we will be placing more emphasis 2n the
shutdown coperations in the Examiner Standards, and
therefore, in the tesis. I certainly don’t expect to see a
50.50, but I expect to see more than what we have now, which
is almost nothing.

One of the items that we want to pursue, and this
is scmething that AFOD will be doing, is to put in place
some mechanism for tracking perfornance during shutdown or
some measure of safety so that we can tell whether the
programs that we are putting in place and the actions that
the industry has taken are really being effective, and to
see whether improvements that we think we‘ve seen recently
are being sustained.

S0 we want some results-orierted indicator:; not a
performance indicator in the sense of the official
performance indicator program where it’s published every
gquarter, but it will be some way of monitoring whether loss
of decay heat removal events are occurring less frequently
or they’re less severe. It will be that kind of measure.
So that’s being developed.

In emergency planning, this is the item that we

had previously thought of as perhaps an industry action, but



SRR

T LR eaTR—

10
B |
12
13
14
-
16
17
18
19
20
21
22
23
24

25

148
ve’'ve moved it to staff action, which 1s to develocp better
emergency acticn level guidance for shutcdown activities,
taking into account the amount of time they have available
for operator action and being more realistic about those
situations.

That‘s all 7 had to say on the proposed staff
actions,

MR. CATTON: When I read through some of these
documents, 1 sort of came to the conclusion that gond
instrumentation could have eliminated a lot of those events.
Is that a proper observation?

MR. HOLAHAN: Yes. I think that’s a good
observation,

MR. CATTON: Arc there any reguirements for
instrumentation?

MR. HOLAHAN: Generic Letter 88-17 has
recommendations rfor instrumentation; two level instruments
and two temperature instruments. It gives some guidance as
to what sort of instruments they should be and what sort of
independence there ought to be. We think that more
imp. ."vements are probahly appropriate.

MR. CATTON: 1If yov had twe level and you had
temperature and it worked, the recent Vogtle incident
wouldn’t have occurred. 1 don’t know what recent means. It

just came in ‘he mail. That’s where they had three level
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systems and none were working. 1Is this 88-17 just not
really enforced or it’s not enforceable or what?

MR. HOLAHAN I'm not sure which one jyou’re
talking about. Are you talking about Prairie Island?

MR. CATTON: I just read it yesterday, where the
level went down and they vortexed the pump and then they had
trouble getting the pump operational again.

MR. HOLAHAN: I think it was Prairie Island.

MR. CATTON: Maybe it was.

MR, HOLAHAN: But let me comment in general. I
think improved instrumentation would deal with a lot of
these circumstances in which the operators basically put the
plant into a difficult ~-

MR, CATTON: They just didn’t know until it was
too late.

NMR. HOLAHAN: Right. I am told that in some tires
past, the operators used to judge the level in the hot leg
by allowing the level te go down until they saw
perturbations in the RHR pump. which I think is a good
indication of low level in the pipe, but it’s probably not a
very prudent thing to do ¢ have improved from that
statement. 1 think there’s more than can he done.

MR. CATTON: At Prairie Island, they had the
instrumentation, it jus - wasn’t working.

MR. HOLAHAN: That’s right.
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MR. CARUSO: It was new and they weren’t sure how

well it was working.
MR. CATTON: They thought it was working. That
was the problem. But it wasn’t.

MR. CARUSO: They sent their key person to go

figure out what was wrong with it. I think one point to be

rade here is with the stronger requirements on operability
of these instruments. 1 think a lot of these cases =~- yes,
they had the instruments tiere and, yes, they met the
generic letter, but there was some sort of problem.

MR. CATTON: You mean they don‘t have to work to
meet the generic letter?

MR. CARUSO: They definitely should work.

MR. HOLAHAN: I think the generic letter
recommendations were not all inpiemented with én equally
guality and effective system at all the plants. 1 think
some of them have done pretty well and otiers have not. 1
think the Prairie Island syscem had scme waaknesses in it.

For example, it had a common pressure measurement that fed

into both systems, and two systems that were supnosed to be

independent, in effect, had the same common problem.

So we think that things have gotten better, but
there is substrntial room for improvement, and that is one
of the issues we’re pursuing.

ME. CATTON: Level is relatively easy to measure
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program,
I1f there aren’t any guestions, 1 think we’re going
to hear about the research efforts next.
MR. CATION: You‘re enly behind by 535 minutes.
Significant gain.
MR. KRESS: Please proceed,.
{Slide. ) ‘
MR. CUNNINGHAM: What we’d like to do this ‘
afternoon is summarize a little bit of what has bee going 1
on in the PRA efforts at rese rch on these low power and |
shutdown studies.
(Slide. )
MR. CUNNINGHAM: We are going to try and squeeze
in four people this afternoon to talk about this. I’m going
to spend a little bit of time tryi~g to summarize in the
broader sense what’s happening in the program, what we'’ve
accomplished in Phase I, and what we’re going to be doing in
Phase 1II.
Chris Ryder then is going tu have a short
presentation on the first part of the Level II/III aralysis
in Fhase II. Then we’ll turn to rigger presentations by
Lewis Chu on the Surry Phase I results and whe we’re going
to be doing in Phase Ii. Then we’re going to Jinish off
with the Grand Gulf Phase I results and the Phase IJ program

by Donnie Whitehead of Sandia.
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A sccond objective was to characterize on a
relative scale of high, medium and low the potential core
damage frequency &ssociated w.th the plant operational
states and the individual accident sequences. We wanted to
continue that a little bit furthe - to provide an initial
risk characterization with a real rough containment
analysis, if you will, and then provide a foundation, a
prioritization of the various operaticnal states to continue
into our Phase II analysis.

[Slide. ]

MR. JUNNINGHAM: Yhase 1], which is what we
started about the first of this year, again, is a more
delailed PRA. This is more of the type lilke NURFG-1150 was
or many of the industry PRAs over the last five years or so.
Here we'’re trying <o estimate the frequencies and risks
associated with severe accidents, focusinag now >n particular
plant operational states, compare these core damage
frequencies and r!sks ard perspectives with what has been
calculated previously for full power operation, and to
demonstrate the methods, to develop and demcnstrate the
methods for performing these types of risk analyses.

MR. KRZSS: These are still mean values. You're
not doing uncertainty in that part.

MR, CUNNINGHAM: Phase II has uncertainty analysis

associated with it, as well.
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MR. KRESS: Using expert opinion like they did in
NUREG~-11507

MR. CUNNINGHAM: Yes. Probably not to the =~-
perhaps not to the magnitude as we did in 1150, but of that
tyre, yes,

MR. CATTON: 1In one of the incidents I read about,
the problem was that the guy couldn’t find the valve to turn
off pecause he i 'dn’t know what »articular flow path was
giving him a headache.

It seems to me that that’s important. 1Is there
any way that you can incorporate that into the PRA, that
sort of thing? I mean, between knowing which valve to shut
and having instrumentation to give you level, things like
that, what’s the PRA going to tell me, or can you
incorporate these things in some way into the PRA?

MR, CUNNINGHAM: what you can come up with is
information on the probability that he will -- given the
procedures that he has and given the training that he has
and what have you, you can get the probability that he will
not correctly periorm the needed action.

I don’t know if that’s the type of action that
happened there, but --

MR. CATTON: I just remember onre of the incidents,
they were running around looking for the valve to turn .

off, to stop the draining, but they didn’t know what pipe.
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analyses that wasn’t identified already in the othei parts
of the program. So it’s kind of a confirmaticn that the big
issues had been identif.ed, if you will.

A third thing, then, is a pricritization of plant
operating states:; again, some sort of a relative ranking of
the importance of these different operating states, again,
in a sense, showing the importance of, for example, the
PWRs, mid-loop cperation.

It also gives us a way, in terms of *he detailed
risk analvsis, of proceeding by focusing on particular plant
operating states. Whac you’ll hear about in the detailed
presentations are PRAs on specific operating states, mid-
lcop operation in the PWR, for example, rather than tryiag
to do risk analysis across the whole spectrum of low power
and shutdown operations.

[Slide. )

MR. CUNNINGEAM: Again, at a very high level, the
Phase II program is really going to have three par's, as we
see it now; a base case, what we call a base case Level 1
analysis, consideration of internal events, including fire
and flood, seismic, s “ething we’re calling convention i'RA,
which you"ll hear a little bit more about later, and an
uncertainty and sensitivity analysis akin t» what’s in 1150.

We’'re defining a second part of which we called a

comprehensive human reliability analysis, and, again, you
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can hear some more later =bout this, But what we’re trying
to do here is to -- this is kind of what 1’11 descripe as an
HRA that’s kind of typical, if you will, of what the
industry does today.

Here we’'re trying to take a step beyond that in
certain areas, just deal with the uncertainties and HRAs and
what have you. We can get intc it more, if you like, later
on.

The third part is a Lev®l iI/111 analysis, with
the first kind of initial analysis, and then followed up
with a more detailed. This initial analysis is tied into
the regulatory analysis that Gary and Mark were talking
about a little while ago.

If you look at the PRAs that have been done in the
past related to low pnwer and shutdown operations, by and
large, they have stopped at Level I. There 1is even less
information on Level II/II1 type of analysis than there is
on Level I. For that reason. we set up a quicker study to
go over the next four or five months to fill in that
particular hole as best we could, consistent with the
timeframes that the staff, the NRR steff is proceeding with.
Chris Ryder will talk about this a little bit more in a
minute.

MR. KERR: Mr. Cunningham, on Page 2-11 orf 1449, I

find a couple of comments that seems to be irrelevant.
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First, probability values estimated using these approaches
are very uncertain, Unfortunately, these same probabilities
siynificantly influence the cenditional core adamage
probabilities estimated for the two more significant events,
and, therefore, these conditional probabilitiec are alse
uncertain.

Then further down, operator response is probdbably
the most important issue determining the significance of an
event in shutdown, and until it is better understood, the
relative importance of shutdown events compared to events at
power cannot be reliably estimated,.

I take it from this that you are going to develop
a human error guantification method within the next four or
five months. Can I assume that that is going to remove this
uncertainty and that the importance of shutdown events
compared to events at power can be reliably estimated at the
end of that pe: ‘o0d?

MR. CUNNINGHAM: With respect to the two
paragraphs, I think the first one is related to precursor
analyses, which is kind of se: arate from what we’re doing
here.

MR. KERR: Precursor analysis pretty important in
this analysis because it’s about all y»u have,.

MR. CUNNINGHAM: Yes. 1It’s just separate from

what we’re talking about here. What I’m talking about here
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MR. HOLAHAN: 1 didn’t want these words to be out
in Mr. Cunningham’s mouth because they don’t refer to his
studyv,

MR. KERR: Sco if I use the experience of Mr.
2linton, I didn’t ask the right question, so maybe you
should tell me what question I should have asked to gef ‘the
answer to the question I should have asked, I guess that is
do these same uncertainties apply to the PRA situation.

MR. CUNNINGHAM: Ye::, sir. That’s not going to
change dramatically over the rext four or five months.

MR. HOLAHAN: The other question you didn’t ask is
whether that leads to a conclusior that you can’t tell
whether shutdown or a power opz:ration is more significant,
which is the conclusion here, hut I don’t know that it’s the
conclusion for this PRA.

MR. KERR: But after this four or five month
study, I“11 be in a better pos tion to make a decision as to
whether it‘s still true.

MR. HOLAHAN: You can expect the guestion to be
addressed again. I don’t know if we’ll know the answer.

MR. CUNNINGHAM: I’'nm a little ~onfused now. 1I’'m
ne’” =ure which =-- the four to five month study I was talking
about =--

MR. KERR: I though': it had to do with the develop

human error gquantification methed.
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MR. CUNNINGHAM: No. I mislead you, perhaps. The
four to five month study that we’re talking about is related
strictly to Level II/111 analysis.

MR. KERR: My impressicn from earlier conversation
is that by about August of this vear, one is going to have
tu reach some sort of decision about wrhat to do about
shutdown risks.

MR, HOLAHAN: Yes,

MR. KERR: And one would, it seems tc me, feel
more comfortable about the decision if one had some idea of
the relative contribution of shutdown risk and risk at
power.

MR. HOLAHAN: We will use whatever information,
the best information available. The more information vou
have, the more comfortable you feel.

MR. KERR: Then what is this comprehensive HRA
method? How is it associated with this since its results
won’t be available by the time vou have to make your
decision?

MR. CUNNINGHAM: It’s not strongly related to the
process right now.

MR. KERR: I’m sorry. I thought we were
discussing things here that were associated with shutdown
rirk. You just tosw.ed that in for additional information.

MR, CUMNINGHAM: It’s related to it as an
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additional effort down the stream, related to shutdown PRAs,
As a practical matter, in the timeframe that Cary is working
with to proceed towards regulatory actions, we could not get
a comprehensive PRA dcne.

MR. KERR: One could describe this as confirmatory
research which will tell you maybe two or three years fronm
now whether you made the right decision or not.

MR. CUNNINGHAM: You could describe it that way,
yes,

MR. HOLAHAN: Yes,

[{Slide.)

MR. CUNNINGHAM: Getting to the point we vere
talking about, we have the immediate milestones of the =--
the lLevel II/III analysis to be done in May of this ynar;
again, that part of it working in concert with what Gary has
been talking about in terms of tle¢ ragulatory analysis and
potential regulatory actions.

The base case Level I analysis is going to be -~
well, parts of it will be done startiig at about August o
this year, getting all wrapoved up in probably January of
next year with the uncertainty analysis.

MR. KERR: Over the history of confirmatory
research that I can remember, originally, I think, the term
was used to describe situations in which the staff was

reasonably sure they had the right answer, but they really
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wanted to nail it down.

I have ditficulty believing that that is the
status of human reliability research. Which doesn’t mean
you can’t still use the term, but it seems to me it has to
take on a somewhat different meaning than it used to have.

MR. CUNNINGHAM: This may have a separate meaning
or somewhat different meaning than in times past.

MR. HOLAHAN: Sometimes we use the term
confirmatory research toc mean confirming that your
regulatory requirements are adequate and, secordly,
guantifying some of the safety margin that you may have
built in. This may be more effective in telling us
something about the margins than it is about the underlying
decisions.

MR. CUNNINGHAM: I guess 1’ve covered this. What
we’ll do now is Chris Ryder from the staff will summarize a
little bit more on the Level II/I11 analysis, and then we’ll
turn to the larger presentation.

MR. KERR: Let me ask one more guestion, and I’'m
not sure whether it’s you that should respond to this or
someone else

N1 che tacing page of Page 2-10, I find -- and 1
apologize for reading this long paragraph, but I don’t know
how else to do it. This statement, "In the quantification

process, it was assumed that the failure probabilities for
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Jystems observed to have failed during an event wers equal
to the likelihood of not recovering from the failure or
fault that actually occurvred."

"Failure probabilities for systems observed to
have degraded during an operational event were assumed eqgual
to the conditional probability that the syetem would fail
(given that it was observed degraded) and tiLe probability
that it would not be recovered within the required tinme
periocd."

"The failure probabilities associated with
observed successes and with systems and challenged during
the actual event were assumed equal to a téllure brobability
estimated by the use o' systems success criteria and train
and common moude failure screening probabilities with
consideration of the potential for recovery."

What does that mean?

MR, HOLAHAN: I think that’s standard accident
seqguence precursor methodcoclogy, which says what they do is
they look at an event that actually occurred, but they want
to make some judgment about what might have occurred. And
whether a system failed or worked successfully during an
event, they make some judgment about if there were an
infinite number of such similar events, what would have
happened.

So they’re putting probabilities on things that
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were successes, They’re saying maybe they wouldn’t succeed
all the time. Things that failed, they said maybe they
would have been recovered in some of those cases.

I think this is exactly the same methodology used
in all the accident seguence precursor work.

MR. KERR: Thank you for trying.

MR. HOLAHAN: 1 could refer ycu to the event
trees.

MR. KERR: Maybe if I read it several times. 1
have read it about four or five times, but I will try some
more.

{8lide. )

MR. RYDER: My name is Chris Ryder, and 1 am from
the Risk Analysis Branch of Research, and today 1 will be
talking ¢o you about the status of Level 1I and I1II
porticens of the shutdown and low power analysis.

MR. KERR: Are the results of this study going to
be made available by the time a decision has to be made
about what t¢ do?

MR. RYDER: I will get into scme of that. I will
tell you exactly what we will do.

MR. KeERR: OkRkay.

[Slide. ]

MR. RYDER: The objective for now is tc calculate

approximate conseguences of an acciden* during a plant
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operating state. Right now we are doing what we call
abridged calculations for regulatory decisions to be made
early in the summer of 792,

MR. CATTON: 1 must have missed something. What
does abridged calculation mean?

MR. RYDER: 1’1l get to that. 1 will get to that.

The study is based on, of course, screening
analysis which we finished earlier, and because we only have
rough frequency estimates which are used in a risk estimate,
we will only be calculating conditional consequences. We
decided not to use those rcugh fregquency estimates from the
level I.

The duration of our study is four months. It
began in January. The calculations are to end in April, and
it is one month after that for documenting it.

In addition, we are viewing this study as a
prototype for the more comprehensive PRAs that we will be
doing later on when this is finished.

[8lide. ]

MR. RYDER: There is a study at Grand Guli and of
Surry. At Grand Gulf we have what we call -- we are looking
at plant operating state 6 which is an operating _cate just
prior to when refueling begins. There the vessel head is
off and we are just about ready to raise the water level to

start refueling.
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MR. CATTON: Oh, okay, I1‘m sorry.

MR. RYDER: The products we intend to give to NRR
are first a distribution of conditional conseguences, We
will also be telling them about key events in the accident
progressions, timings of key events, and time windows, and
the strong points and weak points of our analysis.

[8lide.]

MR. RYDER: This slide deals with what we mean by
abridged.

We have a simple containment event tree, In the
NUREG 1150 study, the containment event trees were as much
as 70 top event guestions, Here they are only about 10 top
event gquestions.

We are doing what we call parametric source terms,
wnich are small algeorithms that corpute source terms, taking
into account uncertainty. That was a method that was
developed in the 1150 study and is being carried over to
here,

For calculating some more guantitative source
terms for benchmarking these parametric source term
algorithms, and for determining accident progressions, we
are using the agency’s source term code, called MELCOR.

MR, CATTON: What time step did you use with
MELCOR?

MR, RYDER: . ."» time steps are determined
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internally by the cocde. There’s been several revisions to
doing -~ to fixing those algorithms that determine those,
because in the past we have had problems with them.

MR. CATTON: 1 understand you can vary the source
strength a factor of 10 just by twiddling the time step, and
I'm just wondering how you decided which one to use.

MR. RYDER: We encountered those problems with
other studies that we had, and we did get significant
differences, as you noted.

In general, the smaller time steps ii.:i:.'ved the
calculations. However, too small can also introduce some
instabilities in the calculations and cause them not to
converge. In efforts done outside our branch, a lot of
those problems have been addressed over the past year to
make the determination of those time steps better and more
appropriate for the calculations.

1 don’t know exactly what value is used, and I do
know it changes, the code changes, for instance, if it sees
that nothing is happening.

MR. CATTON: So when you say parametric source
term benchmarking, it could be the time step is the
parameter?

MR. RYDER: 1I’m not sure I follow your guestion.

MR. CATTON: Okay.

MR. KRESS: Those parametric source terms don’t
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even have time in them, do they?

MR. RYDER: That’s right.

MR. KRESS: They’re just strictly integral --

MR. RYDER: They are just integral releases, and
they are used to account for uncertainty which the MELCOR
code does not do.

MR. KERR: 1 deon’t think Ivan meant that they had
time in them, but they had time step length in then.

MR. KRESS: Not the parametric ones, though, but
the MELCOR will have time steps in it. I presume they will
use MELCOR as a way to pick out the right mid-value or mean
values for the parametric source terms, and then use the
expert opinion to get some sort of distribution about that.

So the time step will go in probably setting the means for

those.

MR. RYDER: That’s correct.

MR. CATTON: Like Zimmer.

MR. RYDER: We have a limited accounting of
uncertainty. By limited, I mean we are only looking at a

few branch pecint preobabilities and a few input values at the
source terms.

MR. CATTON: What is APET?

MR. RYDER: That is accident progression event
tree. It’s an event tree in the level 2.

The distributions that we assigned to de¢ our
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limited uncertainty analysis are taken largely from the 1150
study with some modifications.

Consequences will have on-site consequences
determined with correlations and coffsite consequences
determined with the agency’s code for doing that MACCS

MR, CATTON: Has MACCS undergone peer review?

MR. RYDER: It has undergone guite a lot of review
over the years. I don’t know the extent of it, though.

MR. CATTON: If it’s the agency code, then I
suppose it has. Could you get that for me, Mark?

MR. CUNNINGHAM: It depends on your definition.
There’s been =--

MR. CATTON: Any kind of review, has it been
written up.

MR. CUNNINGHAM: There is a verification, line-
by-line verification done by =--

MR. CATTON: That’s not what I‘’m talking about.

MR. CUNNINGHAM: Are you talking about ==

MR, CATTON: I know you can make sure that the
code is written as you think it should be written, but =~

MR. CUNNINGHAM: The other work =- there is
henchmarking of the ccde with other like codes, if you will,
developed in the UK and in Germany, I believe it is. That
work is going on now.

MR. CATTON: MELCOR underwent a peer review and
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SCDAP is undergoing a peer review.

MR. CUNNINGHAM: Yes.

MR. CATTON: But MACCS is kind of the bottom line
that you use. 1s it undergoing a peer review of the same
type?

MR. CUNNINGHAM: Not in the same process as the
MELCOR review that’s gone on for the last -~

MR. CATTON: 1Is there any intention to do that?

MR. CUNNINGHAM: What we are going to do is sree
what comes out of this benchmark exercise that is underway
now to try to identify where the problem area is, where the
differences are, if you will, between the --

MR. CATTON: Code against code?

MR. CUNNINGHAM: Code against code, yes; three
codes being compared, 1 think it is.

MR. KERR: Were these other codes benchmarked
against MELCOR, probably?

MR, CATTON: Probably.

MR. KRESS: Chris, 1 missed ths statement you said
about when you get ready to do the uncertainties in the
distribution of your source term parameters. You were going
to use NUREG 1150 values or guidance.

The reason 1 bring it up is those values were the
uncertainties that were -~ distribution uncertainties about

those parameters assumed full power operation and transfer

T et N S M B N e P A e e e e e o Lt e
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through primary systems and certain heat-up rates, and the
amounts of water available and things of that nature.

I was wondering, do you intend to redo all that
with new experts, or are you just going to extract those and
put them about the same factors?

MR. RYDER: We are actually going to use the
distributions pretty much as they are. The reason why we
are going to do that is because things like distributions on
the decontamination factors for the sprays aren’t going to
change between full power and low power coperation. We are
going to be adjusting for things like vessel inventories
when we apply various distributions like to the
core/concrete interaction and whatever.

MR. KRESS: That'’s what I had meant. And for
fission produvct release, you’d have to make some
adjustments,

MR. RYDER: There are going to be some adjustments
made as appropriate for those.

I should say, teo, that in regards to the source
terms, we have had an internal group that has been
overseeing what we have been doing and giving their opinions
on our source term methods, and this group consists of two
pecple from Sandia, two people from Brookhaven, and another
person who could not attend the last meeting we had from

Battelle. They are just overseeing our methods and telling
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us where they think we should focus our resources.

But, yes, we are aware that there are some
adjustments that we need to make in going from full power
operation to low power operation.

Most of this, as I said, is an abridged study
which will have assumptions and certain caveats to go along
with it.

The schedule is that we will complete our
calculations by the end of this month. On May 6, we plan to
have the contractore present their results to the Staff, and
on May 30th, we plan to have a report.

That concluies my presentation. If there are any
questions I could answer?

MR. CUNNINGHAM: We are going to turn now to Dr.
Lewis Chu from Brookhaven to talk about the summary of the
phase I results for Surry and a description of what they are
going to be doing in phase 11I.

[Slide. )

MR. CHU: My name 18 Lewis Chu. 1 represent the
Level 1 PRA. I am presenting a progress report on Level 1
PRA of the PWR Low Power and Shutdown Accident Freguencies
Program.

Like Mark had mentioned earlier, the presentation
basically consists of twe parts. The first part 1 will talk

about some of the findings and some of the results of the
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In parallel to the fire and flood analysis, there
was also a scoping analysis that was performed by Bob
Budnitz and Peter Davis in June 19291,

MR. MICHELSON: Could you help me just a little
bit. You are not doing a plant-specific annlysis here, are
you?

MR, CHU: vYes, we are using Surry as the plant,

MR. MICHILSON: 1It’s going to be just good for
Surry alone?

MR, CHU: Yes, I think that is the way our project
is defined.

MR, MICHELSCON: So this will be a Surry analysis
only, not for shutdown anywhere else?

MR. CHU: Right. But T think some of the
findings, as we come to them, [ think they are =--

MR, CATTON: You can only make statements like
that if you sort out the impact of the person who is
supposed to find that valve knowing about his system, and if
you sort out the impact of poor instrumentation on the
ability of the people to figure out what to do.

Some of those things, you can’t make any generic
statements unless you can separate those things. Are you
going to be able to do that?

MR. CHU: 1 guess when we come to the highlights,

the highlights defined in this that we have, 1 think most of
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them apply to other plants.

MR. MICHELSON: You have to be very careful, you
may be sorting out generic problems that don’t occur on
Surry, but coccur everywhere else. You know, looking at just
surry to do =-

MR. CATTON: 1 don’t thuink they’re going to be
able to make very many generic conclusions, because ==

MR. MICHELSON: I wonaer if he can make any, but
perhaps ==

MR. CATTON: The personnel who are running arou 4
in the building play such an important role.

MR. MICHELSON: These were very plant-specific
considerations; we talked about flood, fire and seismic.

MR. CHU: Yes. We have not looked a lot at other
PWRs. ©Our study is based on the Surry plant. And I can
tell you some of the specific Surry features that make it
more different than other PWRs.

MR. CATTON: Does Surry have good instrumentation
to track what’s going on during a shutdown?

MR. CHU: When they are in limiting conditions,
they have two levels, diverse level instrumentation. One is
the hard pipe system. 1 have a viewgraph; maybe 1’11 show
that to explain a little bit about the configuration.

MR. CATTON: Don’t let me mix you up. 1711 wait

till you get to it,

B I
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MR. CHU: In this case, the pressurizer relief pin
is vented. So you'’re pretty much at atmospheric pressure.
In addition to the standpipe system, there is ultrasonic
level instrumentation. This is something that they added
after Generic Letter 88-17.

It is located in one of the hot legs, I think. 1
don’t remember which one. Basically, it gives you a level
indication. So the range that it covers is limited.

Referring to your earlier guestion, which is when
you‘re draining down, if the level is within the range of

the pressurizer, they count on the pressurizer level

instrumentation. When it drops lower, you go outside the
range of the pressurizer. Then you have to rely on the
standpipe.

Actually, there’s a gap here between the
pressurizer level instrumentation and the standpipe. 8o
there’s a short range in whizh there is no level
instrumentatiocn, but that’s cnly probably for a very short
period ¢of time when they are draining that they don’t have
3t .

In terms of the reliability of the level
instrumentation, it seems to me during normal operation,
they give ycu valid level indications. But when you get
into an accident scenario, if your system is boiling, then

you don’t know what you're seeing.
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you don’t know if the instrument is even in the line or not.
Maybe one of those little root valves is closed. You'’ve got
at least four opportunities, I think I saw in the drawing.

(Slide.)

MR. CHU: Regarding the Phase 11 program,
basically we had three projects, and my presentation
basi~ally covered the first part, Level 1 analysis.

[Slide.)

MR. CHU: 1In our Phase I analysis, these show the
major tasks of the work. We looked at different outage
types. Basically, we lcoked at plant experience a: we
grouped different outages into refueling outage, drain
maintenance ocutage. In the drain maintenance outage, they
ge into mid-loop operation. Then there is maintenance
outage in which they don’t go into mid-locop conditions.

In the case of a refueling outage, we defined 15
plant operational states in terms of basically the power

level, the activity, the reactor system, temperature,

pressure, level, In the case of the refueling outage, there
are ti:o mid-lcop conditions defined. One occurs early in
the refueling outage. The second one comes atfter refueling
operation.

Once we defined and characterized these plant
operational states, the rest of the Phase I analysis =--

basically, we go through the typical tasks of Level 1 PRA,
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new, old, poor, and none of it worked.

MR. KuRR: 1 think Mr. Catton 1s asking do you
know enough about the instrumentaticn in the previous
incidents to know whether 1it’s included in the data or not.

MR. CHU: I am not sure I follow your guestion.

MR. KERR: These events happened,

MR.: CHU: Yes.

MR. KERR: Would they have happened as freguently
as they did if one had had good instrumentation, or does one
know what instrumentation was there o that one could judge
whether this frequency is characteristic of poor
instrumentation, of good instrumentation or what?

MR. CHU: I think that kind of study can be done
t» answer the gquestion, but we& have not.

MR. KERR: Ycu Lave not done it yet.

MR. CATTON: That particular guestivn happens to
have already been answered in 1440. You call out
instrumentation. You call it out., Yet, the person doing
your PRA doesn’t seem to give it any considerat.on, separate
consideration., Yet, it is one of the primary elements of
this 1440. 1 happen to agree with 1440.

MR, KRESS: 1If all the plants have a spectrum of
poor instrumentation up to good instrumentation and he’s
counting LERs for all plants, then I think he'’s probably

right that it’s implicit in the number of these events.
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instrumentation worked. It was a non-event. 1It’s a real
event if he’'s going to couant data this way.

MR. CATTON: So the number he's using is much
higher than it should be.

MR. MICHELSON: 1I don‘t know whether it’s higher
or lower. 1It’s no good, in any event. It isn’t any good
Unless it’s identical to what Surry has. Then 1 think you
can go around the country and look at identical situations.

MR. CHU: Basically, the issue is whether or not
you can use data from the population for a specific plant.
Yer, I understand. You can argue that Surry is so good in
instrumentation that thi- kind of event just cannot happen.

MR. CATION: I'm not trying to make that argument.
I'm just trying to get you to separate it into the same
elements that are in 1440, so that when you finally get to a
botteom line, you will indeed confirm or net confirm, because
this is not going to lead you te anything that'’s
confirmatory of anything.

MR. CHU: Maybe one statistical apprcach can be
usced., In this respect, it’s a two-stage basing approach.
Basically, you use the data from the population to come up
with some kind of prior distribution for your plant-specific
analysis., Then you use yv plant-specific data to update
it

In that sense, you give best weight to the data
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that you collected from the popu’ation. You give more
welight to the plant-specific data, This is kind of a way of
addressing the issue of generic data versus plant~specific
data.

MR, CATTON: 1t’s a way of avoiding the issue is
what it is.

MR. MICHELSON: What good does that do if you'’ve
only got a handful of <¢vents to begin with?

MR. CATTON: 1 don’t know. 1 think it would be
better to exercise engineering judgment at this stage and
say if you don’t have good instrumentation, y»u’re going to
havr a problem, and define a problem as ,1. You’d be better
off.

MR. MICHELSON: Maybe .2.

MR. EHEWMON: 1Is it clear what "good" means? 1Is
good new, is good instrument *ion the coperator knows how to
work with? 1s good somethin hat shows what you want it
show this time?

MR. CATTOr: Something that measures level.

MR. MICHELSON: Something that's good enough to
keep you out of trouble, I think.

MR. SHEWMON: Geod in this case is level

indication.

MR. CATTON: VYer o %'s what we're referring to

here. . the Prairie Island, they didn’t know wh.t the |
:

|

:

|
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193 |
level was. E
MR. MICHELSON: Good enough to keep you out of |
trouble,
MR. CATTON: Good is probably not the right word.
MR: CHU: Let me go onh with the next item, In

reviewina the Surry operating experience, we found that in

the refueling outage, they isolate the reactor coolant loops

for a very long pericd of time, So almost shortly after

shutdowr.,, going inte refueling, they isolate the loops.

It’s gquite late in the refueling outage when they
isolate the loops. This isolation of the loops, in effect,
nakes the steam generator isclated from the system. It
becomes unavailable for heat removal.

The next item shows that the RHR system is a
That 1is, the

weakness in the pressure boundary. initially,

RHR system is running. 1t has a design pressure oir 600

psig, while the rest ot the system supposedly can withstand
2300. 1t is a unigue design at Surry that the RHR system is
physically located inside the containment, and its only
function, practically only function is to remove decay heat.
It is not part of Uhe ECCS system. It’s a
separate low pressure injection system that's part of the
ECCS system. So if you get into some kind of accident

situation, the system pressure goes up, the RHR system is

the first one that might be challenged. Of course, there
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are relief valves in the system that can potentially relieve
the pressurization.

Later 1 will have a viewgraph shuwing some
scenarios that can lead to an overpressurization of the RHR
system,

MR. KERR: S0 the results of this study won‘t be
generic to any other PWR, it won’t be applicable to any
other PWR.

MR. CHU: In this type of scenario, probably not.
At many PWRs, they have auto closure interlock on the
suction valve. 8o if the pressure goes up, the suction
valve should shut and isolate the RHR system from the
reactor coolant system. The Surry RHR -~ ystem doesr’t have
this feature.

Second to last item, plugging of containment sump.
In a shutdown condition, there tends to be people working
inside containment. They bring in materials and equipment
to do whatever they have to de. If you get Iinto an accident
situation, somehow you say you have RWST water dumping
through the inside of the containment, depending on thu
scenario,

And you may have to go inte recirculation. Then
the issue arises that this containment sump may be plugged
by the material or equipment that were brouqght inside the

containment.
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fallure of the seals. Say you have a loss of RHR event,
pressure buildup, you can cause failure of the temporary
geals, Once that happens, in effect, you’re having a LOCA
at the bottom of the vessel and you can have core unhcovery
pretty quickly.

We're making use of this approximately ten days
for refueling where we can come up with some freguency
estimate of the scenario, and we found it to be significant.

[§lide.,

MR. CHU: This viewgraph ginply shows the seal
table, where the temporary seal is used, It is at an
elevation approximately that of the vessel flange.

(8lide. )

MR. CHU: This viewgraph and the next one deals
with a station blackout scenario., That can lead to
overpressurization of the RHR system. Approximately six
hours after shutdown, the RHR could be initiated. At this
time, the decay heat is relatively high.

Because RHR is just 1nitiated, the secondary side
of the steam generator may be stiil steaming to the
condenser. If we postulate in this condition, we have a
station blackout, what would happen is the main steam trip
valve will go shut on loss of power,

Also, the re. ief valves on the secondary side will

fail closed. Given that RHR system is connected to the
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MR. CHU: Right, 1If they know == if there‘s a
small probability that they fail to carry out this action,
then it will be out.

MR. KERR: 8o that's the key to this one, as to
whether you screen it out or in.

MR, CHU: Right. The reason I mentioned this
scenario is that it’s more challenging. It's harder for the
operator to respond. But similar things can happen when you
have a loss of RHR, If the operator just fell asleep in an
hour, then you're in trouble. The timing is not very short.
In an hour, you can overpressurize the system,

[Slide. )

MR. CHU: 1If the operator failed to open the
bypass valves, the system temperature and pressure goes up,
and wve go to the next viewgraph. 1In 42 minutes, the
pressurizer will become solid due to the thermal expansion
and relief valves will be c¢hallenged.

In this condition, the PORVs and RHR relief valves
are the valves that can potentially relieve. But b 'wause of
the high decay heat, you're creating steam in the vessel,
The steam will not find its way to the relief valve right
away. 8o you’ll be relieving ligquid. And the combined |
capacity of these relief valves is approximately 2000 gpm.

But because you have high decay heat, you can

calculate the amount of steam created in the vessel. You
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steam that's created is much higher than 2000 gallons per
minute.

MR. KERR: 1 guess 1 might have suspected that,
I'm just trying to understand whether you calculated 2000
gallons per minute of water converted to steam, it would be
necessary, or whether you were just talking about 2000
gallons of water that is still in the water state.

MR, CHU: No. You will be relieving 2000 gallons
per minute of liquid, But like in your calculation, you
said 200 gallons of water will be converted into steam, 8o
you can figure out what that volume is. That's much higher
than 2000 gpm.

MR. KERR: 1 would have suspected that,

MR. CHU: Basically, that’s why we feel you lead
to overpressurization of the systemn,

(Blide.)

MR. CHU: We have spent a significant amount of
time digging out maintenance and availability data, This is
done at a ccmponent level, Basically, we look at -- we try
to identify the time equipnent is taken out of service, and
then we idertify the time it is returned to service. The
fraction of time the component is unavajilable is the
maintenance unavailability.

We plug it into our PRA model. 1In the typical PRA

model, the assumption is that the maintenance event, the
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know the time the component is down,

MR. KERR: But do you think that this is golng teo !
be true for every shutdown or just true for that shutdown?

MR, CHU: We have to =--

MR. KERR: 1 wou)l” be surprised if shutdowns
always do the same thing every time. Wouldn’t you?

MR. CHU: One may argue every outage is differen’,
but we have to make use of whatever information is
available.

MR. KERR: 1 know you do. I’'m just trying to find
out how you know that this additional study is going to
produce results that are any more realistic.

MR, CHU: We will be able to elininate that

assumpticn that the maintenance events are independent, In
that sense, it will be meore realistic., That’s what this
viewgraph is intended to show. Basically, we do a somewhat
time-dependent analysis.

For this initial time periocd, we know exactly

which equipment is unavailable and we can find the
conditional probability of core damage accordingly. At a
later time period, more equipment becomes unavailable, The
core damage probability increases.

MR. KERR: Mr, Chu, doesn’t this depend on the

schedule of maintenance for each different shutdown? Are

you assuming that they’'re all the same?
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of one electrical board.

MR. CHU: In terms of support systeme, they are
separated.

KR, MICHELSON: It’s non-safety, but you have
assurance that they’'re separated anyway.

MR, CHU: Yes. BPBut we also know, I think, when
one train is operating, the other train is isolated and
there are manuai valves that are closed.

MR. MICHELSON: That wasn'’t what I was concerned
about. I'm going to maintain one of those RHR pumps during
this time and I’'m counting on the remaining one and I'm
going to put the fire in that general area. 1 just wondered
if that’s the kind of analysis you’ve done.

MR, CHU: Yes. I think they are =~

MR. MICHELSON: In that case, you may very well
lose all RHR.

MR, CHU: Yes.

MR. MICHELSON: The guestion 18 how do ycu remove
heat then. I didn’t realize it was a non-safety RHR.

MR. CATTON: Do any plants have safety RHR? 1
don’t think so.

MR. MICHELSON: Almost all of them do. This is
about the only one that probably doesn’t have a non-safety
RHR .

MR. HOLAHAN: There are a few.
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1 MR. MICHELSON: Could you tell us roughly which

2 ones remain? Is there a list of those?

3 MR, CPv: Yes.

< MR. 4ICHELSON: There it is. Where is the RHR on
5 it?

6 MR. CHU: The RHR 18 located inside the

7 containment,

8 MR. MICHELSON: That's under containment.

G MR. CHU: Right,

10 MR. MICHELSON: 1t would be interesting to see how
11 you can take a fire in the one remsining RHR., 1 don’t know
12 their tech spec. You should be able to tell me ail these

. 13 things. 1 shouldn’t have to speculate on any of these. But

14 are they regquired to have more than one RHR during shutdown
1 or when they’‘re in refueling mode?

16 MR. CHU: Yes. The only time they maintain the

17 RHR system is when the fuel is taken out of the vessel. We
18 have looked at the outage logbooks anu we have counfirmed

19 that, We have talked to the plant people on that i1ssue, and ‘
20 that’s our understanding. |
21 MR. MICHELSON: They understand that they have to
22 have redundant RHR, both loops available during refueling.
23 MR, CHU: Yes, The only exception is there is
24 some kind of -~ when they are shoveling the fuel, every hour

. 25 in an eight hour period, they can, 1 think, ® .op the RHKk
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put into thi= Virginia Power and Mississippi Power & Light
both ware intercsted in cooperati.s. and the twoe of them
kind of dreove ug *o Surry and Grand Gulf.

(§lica. )

MR. CTHU: [ continue to the Phase 2 study. The
obbrectiveo of the Phase 2 study is to estimate the core
damage *requencies associated with accidents, initiated
durinag mid=-operations; and compare the estimated core damage
frequencies, important accident seg'ences with that of power
mid-loop operations.

The last bullet item, we will do the uncertainty
unalysiac sensitivity calculations to determine the benefit
of generic letter 8&6-~17,

(S§lide.)

MR. CHU: This vugraph shows the ongoing Level 1
tasks., In the case of database developnent, we are still
working on the maintenance and availability data. We're
working on the data for the initiating events.

In case of initiating events, we are taking
another look at the data that we have compiled, looking into
the categorization of those initiating events.

gystem analysis is a relative hig task for this
phase. Mainly, in the Phase 1 study, we make use of the
fault trees developed in NUREG~-1150

In Fhase 2, we are doing detailed review of 1150
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1 fault trees, and we modified 1 t so that it will be
. 2 applicable for shutdown conditions.
3 In our Phase 1 analysis, we had made some
4 simplifying assumptions regarding success criteria,
5 regarding the scenario development. In this phase, we are i
|
6 doing some supporting analysis, so that we had better |
| 7 understanding of the accident scenarios, the time of them; 1
e and also, it will help in determining the success criteria
9 that we sep uce,
10 In the case ©f system analysis, we review and
11 modify NUREG-1150 fault trees, with the emphasis on
12 dependencies and common cause failures. To account for the
| . 13 specific shutudown conditions, we modified the 1150 fault
I 14 trees. S50 we have two sets -~ kind of two sets of trees;
15 one for power operation, one set for shutdown conditions.
16 MR. MICHELSON: How did you do this common cause
17 failure? You said you’re putting emphasis on it. How did
18 you put empaasis on common cause failures?
19 MR. CHU: 1In the 1150 analysis, we are aware, some
20 of the common cause failure models was putting at the later
| 21 stage. They are not models in the system fault trees.
| 22 MR. MICHELSON: 1 thought this was something you
{ 23 were suggesting you were adding to what was done on 1150,
| 24 MR. CHU: Not in that sense. We mainly put it

. 25 into the system model, so that it willi be casier.
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MR, MICHELSON: But it says: review and mecdify
11F0 fault trees with emphasis on common cause failure.

And 1 speculated that you were doing something beyond 1150
on common cause.

MR. CHU: There may be instances that we found
there are, you know, common cause failures that were not
Model 1150, We put them in. I don’t think there is too
many of those.

We have also developed a fault tree for the steam
generator recirculation transfer system. Basically, this is

a system that is taking credit for in the abnormal

procedure, for loss of the heat removal. In the Phase 1
analysis, we didn’t take credit for it. In Phase 2, we
will.

The last bullet item has to do with unique
contiguration of electrica! dietribution system. Basically,
when we lock at the past experience, we reccgnize the
situations, the cross-connect emergency busses in a shutdown
cendition., So in Phase 2, we tried to look into different
unjique configurations that the system could be in, due to
test or maintenance. In doing that, we look at index to
test or maintenance procedures, and by reading the index,
make some judgment waether or not they may have to put the
system in a different configuration. This is an interesting

task. Again, it characterizes unigue shutdown
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configurations.

Because in our Phase 2 analysis we are supposed to
look at mid-loop only, most likely, these kind of unigue
electrical configurations don't take place when they are at
mid-loop.

MR, MICHELSON: When you did your fire and flood
analysis, particularly fire analysis, did you do something
different to account for the additional ignition sources
that you could have during snutdown, the additional
flammable materials that you can have around and all that
sort of thing? These are pretty well-narrowed in the normal
fire analysis to what you're allowed to have during normal
ovperation.

MR, CHU: The answer is yes, In terms of the fire
frequency, we make use of what was done iIn thoe Seabrook
study.

MR. MICHELSON: The which?

MR, CHU: Seabrock:.

MR, MICHELSON: Seabrook.

MR. CHU: Seabrook has done a shutdown study.
There they look at incidents that occur during shutdown;
that they estimate at freguency. We basically used that
frequency there, but it happens that they are estimating
frequencies not too different than what was used in full

power operations,







I S S SS— S

10
11
12
13

14

16
17
18
19
20
231
22
23

24

el6

In our FPhase 2 analysis, we are doing some
deterministic calculations to make sure that is the case.

Similarly, bleed and feed, again, this is one
mitigating funution that the operator could perform. We are
doing some calculations to determine the timings, to
determine how the system pressura temperature varies with
time, and also, in doing that kind of calculation, we know
what time the system pressure will be too high for the low
head injection to inject. So this kind of calculation will
help in our evidentiary development for the Phase 2
analysis,.

I think I have used up all my time. 1'm going to
stop.

MR. KRESS: Thank you.

MR. CUNNINGHAM: Dr. Kress, 1 thought what we’d do
is have Donnie Whitehead talk and stop absolutely at 4
vo’clock or we can yank him off at 4 o'clock, if you like.

He thinks he can do it.

MR. KRESS: Good. Thank you.

[8lide.)

MR. WHITEHEAD: My name is Donnie Whitehead, and 1
have a presentation about the Grand Gulf Lcw Power and
Shutdown Study. I am presenting the work of a lot of other
individuals, so0 I just want you to know that 1'm not the

only one working on thig project,




10
il
12

14
15
16
17
18
19
20
21
22
213
2

“
®

217

Basically, 1’11 have the same kind of overview as
Louis Chu had. We’ll just talk about the things that wve
have done, the results we achieved and where we’'re planning
on goi.ig.

We’l. have four areas that we talk about for the
Phase ! results, and we'll cover those very briefly.

[8lide. )

MR. WHITEHEAD: For the non-fire/flood/seismic
analysis for Grand Gulf, there were 4,188 sequences from 34
initiating events, guantified. When we guantified them, we
were left with 1,163 sequences, These broke down into three
cateqories. The categories, where we had about 26 percent
in the potentially high category; 30 percent in the
potentially medium category; and 44 percent in the low
category.

(S§lide. )

MR. WHITEHEAD: Another way of locking at it is
looking at the distribution witnin each plant operational
state, because uvne of the things that we wanted to gain out
of this analysie was which one did we need to look at in
detail. Looking at this, you can see the various
breakdowns. What we did was we looked at things like
this, and we identified for our Phase 2 analysis that we
would do plant operational state 5, and the numbers here

bear us ocut. [POS) 5 appears to be the most important, if
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you consider both number and the number that happened to
appear in the high category.

MR. KRESS: WwWas 5 the mid-lcop cperation?

MR. WHITEHEAD: [POS) & for ¢ and Gulf corresponds
basically taoc coal shutdown mode of operation.

MR. KRESS: There’s no mid«loop in the Grand Gulf?

MR. WHITEHEAD: There is no mid-loop operation for
Grand Gulf.

MR, MICHELSON: Does high suggest high
conseguence? 1s that what it’s supposed to ==~

MR. WHITEHEAD: No. High is our ranking for
potential cove damage; high, medium and low. Not
censeguences.,

MR. MICHELSON: Potentially at high consequences?

MR. WHITEHEAD: No, these are not conseguences
here.

(8lide. ]

MR. WHITEHEAD: The results from the analysis
indicatea we had basically two kinds of initiating events
that were important: loss of instrument air and loss of
decay heat removal. The instruwent air occurred in all POSs
except for 7; decay heat removal in POS 4, 5 ¢cnd 6.

(S8lide. ]

MR. WHITEHEAD: Configuracion scenaric insights,

two were identified as potentially important, and if you
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MP. WHITEHEAD: Yes, sir.

[8lide.)

MR. WHI1 HEAD: Additional insights include for
decay heat removal. CRD can provide sufficient makeup if
you go to steaming; ibout 200 GPM or something like that.
Other ways of removing decay ! at, they’re all listed here.
I won’t really g¢ into those,

The only one that I do want to point out i1s the
fact that there is a potential for overpressurizing the
shutdown cooling piping, but this is really only a concern
in P08 5, where the head is on and the high pressure
isolation is bypassed. In POS 4, the high pressure
isolation is active. 1In POSs 6 and 7, the vessel head is
off, so it’s impossible to pressurize.

MR, MICHELSON: In *he vugraph, the top one that
you can see there, the reacvor water cleanup let down, you
gay, will match after refueling. Did you mean durirnn
refueling or after?

MR. WHITEHEAD: It depends upon how long your
refueling activity occurs. Somewhere around ==

MR. MICHELSON: Let'’s make it easlier. How about
at the beginning of refueling?

MR. WHITEHEAD: No, no. It doesn’t have the
capabiiity.

MR. MICHELSON: Somewhere betwveen the beginning
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and en., it starts being adeguate.

MR, WHITEHEAD: Approximately 30 days into a
retueling outage.

MR. MICHELSON: I thought it was a little than
after.

MR. CATTON: How long does refueling last?

MR. WHITEHEAD: Crand Gulf typically averages
something around 4%~ to S50-something days.

MR. CATTON: Forty-six weeks.

[8lide. ]

MR, WHITEHEAD: The fire analysis, we did the
analysis on one POS for demonstration purposes, and we chose
POS 4 initially because we thought it was going to be the
mos: important one. The process is still valid. 1It’s just
that the final results turns out that 5 and 6 might be more
important than 4.

Anyway, we ldentif.ed several accident geguences.,
We were able to truncate approximately half of those, and we
encded up then with the distribution as you see here.

There were none in the potentially high freguency
category. They all were in either the medium or the low
category.

MR, MICHELSON: Did you look separately at
shutdown as far as ignition sources and flammable materials,

and so forth, inventory?
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MR. WHITEHEAD: Yes. 1In the screening analysis,
we assumed 1.0 for the fire frequency in each zone. 1In the
detajled analysis, as uLewis mentioned, we will be developing
or updating a database that exists, where we will actually
calculate the freguency.

MR, MICHELSON: What is your flammable inventory
during maintenance? Different than during operations;
significantly different,

MR. WHITEHEAD: You’'re absclutely correct, yes.

MR. MICHELSON: Do you differentiate?

MR. WHITEHEAD: We’re exanining the fires that
have occurred, and we're basing our freguency upon
historical data.

MR. MICHELSON: But you don’t look at the fires
that have occurred. You leook at the inventories that are
present and, hvpefully, haven’t burned many of them. §o0 you
really have to look at the inventory, not the fire.

MR. HOLAHAN: As part of the staff’s activities to
decide whether it was important or not, we sent our senior
fire protection engineer to two plants while they were shut
down, to walk around the system, walk around basici:lly the
decay heat removal systems, to see what sort of additional
combustible material was there.

MR. MICHELSON: That is the only place you look

for fire potential, decay heat removal,
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maintained by separation.

MR. MICHELSON: The guestion is, what else i#& in
the rooms besides KHRs? Are they dedicated just to RHR,
these three areas? You must have three areas, 1 guess, 1f
you have physical separation.

MR. WHITEHEAD: I'11 have to get that information
for you later.

I think, really =~--

MR. MICHELSON: The same guestion i8s asked
earlier. 1If you got *he eguipment down for maintenance and
you‘re down to your one pump, which 1 suspect 18 all Grand
Gulf has to have, and they’re doing work in that room on
other equipment, then you begin to get into the h>za:
picture, but I don’t know if that is their case or not, If
it’'s purely dedicated RHR and you don‘t go in and disturb
the room, then you'’re okay.

MR. WHITEHEAD: Basically, the rest of my
presentation is just the same kind of stuff that Lewis
presented. It talks about where we’'re at in our Phase 2
analysis and things like that. S0, I mean, this is all the
unigue stuff that I would have to present.

MR. KERR: Have you run into any big surprises so
far?

MR, WHITEHEAD: Not particularly. The only two

things that are -- one thing that was of interest to us, and
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background of what we've been doing in the past year or so
that led to the development of NUMARC 91-06. 1 hope that
you all have a copy of the document. If not, we’d be happy
to send some more to the committee,

MR. BOEHNERT: We have them.
MR. PIETRANGELO: After background, 111 touch on
the intent and content of NUMARC 91-06 and then talk about
the associated shutdown management initiative, which was the
formal industry position taken by the NUMARC Board of
Directors.

Following that, I7]11 talk a little bit about a
coordinated industry approach, which includes NUMARC
activities, activities by the Institute of Nuclear Power
Operations and the Electric Power Research Institute,
summarizing those and telling you how they all tit together
to address shutdown concerns. Then finally, 1’11 have a few
conclusions from the presentation.

(Slide. )

MR. PIETRANGELO: As 1'm sure you will recall,
this event was driven by a couple of different things, but
primarily by shutdown events that have been occurring in the
industry cver the last several years. What also spurred
industries’ interest in this was the results of some of the
PRA studies that came out cver the last few years, but our

main focus and concern was on the events, They ralsed
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group, to get a lot of important perspectives to the table
for discussion. This included executives, managers and
supervisors. 1 think we have three VPs on the group,
several plant wmanagers, a few ops managers, a lot of
technical support people, engineering people, licensing
people. There are 16 utilities, also, that span all five US
NRC regions. A broad spectrum of plants represent the
working group, from early vintage plants to some of the
later vintage.

We also have representatives from each of the four
NSESS owners groups. They had already done a lot of
activity, particularly in response to generic letter 88-~17.
S0, rather than reinvent the wheel, we wanted to build on
the work that had already taken place through the owners
groups.

In addition, we have representative from both EPRI
and INPO, to take advantaege of the insights we could gain
from those organizations.

[8lide.

MR. PIETRANCELO: This final backgrouna slide
speaks to the working group activities over the past vear.

MR. MICHELSON: Will you aef.ne "“working group"?
Is the working group these 22 individuals? They do all the
work then? They don't get other engineers? These are high

level pecople you’re talking about. Do they do the work
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From EPRI, we gained the analytical insights of
some of the PRA work that'’s been done over the last couple
of years. The owners groups provided input through a survey
of their membership ¢n maintaining key safety functions
during shutunwn, what practices they were using beyond tech
specs to address a lot of the concerns and issues that were
cominy up.

In our meetings with the s*aff, it became evident,
and we both, I think, c¢came to the same conclusion after a
couple of months of looking ¢ this problem, that outage
planning and control was going to be a major issue. And in
those interactions with the staff, we both concluded that
proper outage planning and control could enhance safety
during shutdown.

The staff suggested to us that indust:i, was in a
much better position to address outage planning and control
concerns, because we had the expertise in the industry to
draw on, to effectively address that. We agreed that we
were in a better position to do that, and basically that led
to the development stages of NUMARC 91-06, which focusses on
outage planning.

MR. KERR: One of the things that the staff
reported in some of the material available to us was that
there is a considerable variation in at least what they

viewed as the way in whirh various utilities carried on
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There were several drafts worked up by the subcommittee.
They were reviewed by the working group at subsequent
meetings until we got a final draft ready to send out to all
the utilities in the industry as well as the NRC for review
and comment. That process came to a head in October and
November. The document was very well-received by the
industry, such that we didn’t think it needed much change,
and the document was finally issued in '91,

As part of developing the document, the other
thing the working group had to consider was what industry
would do with that document once it was issued; and
recommended an industry initiative to use those guidelines
as an assessment. 1’11 speak more to that in a little bit,

[Slide. )

MR. PIETRANGELO: The next slide gets into the

intent of the document itself. 91-06 is not a prescriptive
how=to document on how to plan and conduct outages. We
didn’t think that was necessary. Utilities have been

planning and conducting outages for a long, long time.

What was needed was to add a safety perspective to
that planning and contrel activity. The threshold we used
in developing the guidelires was really based on preventing
and mitigating events, not on preventing and mitigating core
damage. So it was a much lower threshold we were trying to

get at, given that what was driving this issue are the
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MR. KERR: Excusse m, I'm not sure that 1 know
what you mean by address, but if it means what it normally
means, 1 would assume that befure one could address, one
would have to identiiy them.

MR. PTETRANGELO: They are identified .n the
section. What we mean by address is take that vulnerability
and how are you going to account for that in your outage
planning and control.

MR. KERR: So you feel that you’ve identified all
of the vulnerability issues.

MR. PIETRANGELO: We think we've identified the
major vulnerabilitiet, and we did get some concurrence on
that point from the staff in their review,

MR. KRESS: Okay.

[Slide. ]

MR, PIETRANGELO: The next thing I1’d like to do 1is
talk about the content of the document and really focus in
on the meat, which is Sections 3 and 4.

Section 23 addresses outage planning and control.
What these bullets are, are really what we think are the
things or attributes that contribute to enhanced safety
during an outage.

I'11l 3ive you an example of one and not give you
examples of all six of them here. What we mean by providin;

defense in depth, if you go through the guidelines 1n that
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I thirk in this morning's example, in Mark's
presentation, you saw on power availability, there was a
subsection on control of switchvard activities. Now, 1
think there were five or six items listed there on things
you should do with regard to control of activities and then
tying it back to the key safety function of power
availability.

I think that section was very representative oi
the level and detail that’s in the entire document. It’'s
not prescriptive, but it’s a high level consideration,
things you need to think about when you're planning and
conducting the outage.

There was also a question with regard to
containment this morning. That section, 1 believe, 4.5 in
the document, the focuses on containment is barrier to
efficient product release. What the guidelines state is
that you should have a procedure for containment closure,
consistent with the loss of decay heat removal section ==~ 1
pelieve that’s an earlier part of Section 4 -- to censider
the environmental conditions, pressure, temperature, et
cetera, and it also touches on having some methods for
evacuating containment in the event of increased radiation
levels.

That was, 7 think, the key points that we

addressed in that section.
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(8lide.?

MR. PIETRANGELCO: Those are the twe major sections
of the document. What this led to ~- and this gets back tc
the working group’s vecommendation -- was whet we call the
shutdown management initiative. It was recommended by the
working group and approved by NUMARC’s Board of Directors on
November 20, 1991, What that means 1s on our Board of
Directors, we have executives from each of the 50 nuclear
utilities in the industry, and it requires an 80 percent
vote to make the initiative binding on all the utilities.

The initiative past, and it was considered, I
think at that point, the right thing to do for industry at
that point in time. It was high recognition that we had a
problem that we had to address. At this point, the document
was not even an issue yet. The draft had gone out in
September for review. We didn’t have to make a lot of
changes to it, but the utilities and the executives were
comfortable that the document was correct and would get at
the heart c¢f the problen. S0, before even seeing the final
document, the 3Board was asked to consider this initiative.

I paraphrased the language that was on the ballot
that day. What the initiative does is ask utilities to
conuuct the assessment, using the guidelines, and to
inplement any improvements resulting from that assessment,

to be implemented for outages started after the end of the
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year.

Just from the Board discussion, some of the
working group utilities and their executives commented
during that discussion that they were already implementing
the guidelines and doing the assessments using earlier
drafts of the document, and one thing we found from tha.
discussion or gleaned from that discussion was that the
utility could meet th intent of the guidelines without
significantly changing their outage duration, such that you
could improve or enhance safety with noe impact on the
economic end of the outage. That was very encouraging, and
it gave the right message, I think, to the other utilities,
that that was kind of our ultimate unwritten objective. 1t
was to enhance safety without having a negative 1impact on
overall availability.

[Slide. )

MR. PIETRANGELO: The next thing 1’d like to talk
about is the coordinated industry approach, As I said in
the Leginning, NUMARC’s role on a priority issue is to
coordinate industry activities and provide the interface
with the Nuclear Regulatory Commission.

I’ve already talked about the first two items with
NUMARC 91~06 in the initiative. There were two other
activities; one we’ve done and one we’'ll be doing.

The thi-3 pbullet there was: conducted the
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Shutdown Aszessment Workshop. ©On February 13th and 14th in
New Orleans, we had the Shutdown Assessment Workshop. it
was attended by 175 individuale representing all the
utilities, a number of the vendors and owners groups, et
cetera. We also had NRC participation at that workshop
through Bill Russell.

The intent of that workshop was to enhance our
members’ understanding of the guideline, both the intent and
content, and also provide a lot of examples from the working
group members on interpretation and implementation of those
gulidelines. Based on our feedback from that workshop, we
believe it was very successful in kind of giving you
between-the-lines understanding of what those guidelines
were intended to do.

The final bullet here, we have not disbanded the
working group after the guidelines were developed in the
initiative past. We are using the working group to
coordinate the industries’ comments on NUREG-1449.

We have had a working group meeting this past
March 19th to begin that process. We’re in the middle of it
now. Comments are being drafted. We have a review process
through the working group. We’l]l also be sending final
drafts of those comments out teo the entire nuclear industry

for their information.

We suspect that the owners groups and some
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course that spends a lot of time on shutdown; and also,
their publications through the Nuclear Network, they’ve
published the strengths of what they’ve seen through their
outage review visits. Some of their magazines and articles
and such have served to increase the awareness of shutdow.
concerns.

The outage review visits, just to characterize
that, it’s kind of halfway between a formal INPO evaluation
and an assistance visit. Thirteen were completed in ’91.
Seventeen are planned for this year, These ocutage review
visits focus on outage safety and equipment reliability.

There was some earlier discussion this morning
about: 1Is a short outage safer? Is a longer outage safer?
Based on INPO reps’ discussions at our working group, what
they’'re looking at is for what you’ve planned, how long did
it take you to do what you planned. Did it take you the
time you thought it would take or did you significantly
overrun that? They would look at that as an indication that
the outage planning and control function could be improved,
if you're going well beyond what you planrned for those
activities. These review visits, I think, will eventually
be rolled intc their normal evaluation process.

The third bullet here speaks to their ocutage
management guidelines. There is a document, INPO 89-017,

that addresses all aspects of outage management. The

—— mEiNe ==



1 revision that should be issued this spring, I believe, will
2 include appropriate guidance from our document. Like I

3 said, their role is the longer-term aspect.

4 NUMARC 91-06 is to use for the assessment per the
5 initiative approved by the board, and it basically expires
6 at the end of the year. The assurance comes from INPO,

7 rolling this guidance into their guidelines that exist into
8 the future.

9 They will also add any insights gained through

10 their cutage review visits in the revision to the

11 guidelines.

12 [Slide, )

. 13 MR. PIETRANGELO: EPRI has alsc had a lot of

14 activity with regar® to shutdown. ORAM here stands for

15 Outage Risk Assessment and Management progran. I think the
16 first bullet speaks for itself.

17 They're trying to develop additional tools to

18 assist utilities, plant and control outages. There’s a few
19 documents that are in draft form right now that should be
20 issued within the next month or two. [his includes surveys
21 of BWR and PWR plant personnel on their shutdown safety

22 practices, and also, they have two contractors working on
23 safety assessments of PWR and BWR.

24 I've seen drafts of those reports. They support

. 25 the guidance that’s contained in NUMARC 91~06. They go into

it s e
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a lot more detail about the major vulnerabilities.

In addition, there’'s somc other documents and
software tools EPR] is working on that will also support
utilities improving their outage planning and control.

MR. KRESS: Are those safety assessments, PRAs?

MR. PIETRANGELO: No, they are not full-blown
PRAs. No.

[Slide.]

MR. PIETRANGELO: Finally, the conclusions we’d
like to draw on all this, there is an extensive industry
activity to address shutdown plan issues, and it’s primavily
focused on outage planning and control.

It took us a long time to get to a coordinated
industry approach on this. There were a lot of concerns,
both from the working group and from some of our other
utility members, that the three industry organizations were
overlapping in some points. We did, I think, in the overall
resciution, through the NUMARC Board, got everybody’s piece
to fit together, where they’re all complimentary, and that
wage our objective all along. 8o we think these actions will
eventually improve outage planning an? ontrol.

The second bullet speaks to the time til *ies
need to implement the initiative and also benefit { om some
of these industry activities. The initiative deadline is

the end of this year. EPRI’s products should be available
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MR. CA™TON: That was in 1983; wasn’t it?

MR. PIETRANGELO: No. 1 think it is NSAC '83 and
‘84, I Aon’t know the specific dates, but if memory serves
me right, it's "85 or 'B6.

MR, CATTON: 1982 or ‘83 is where 1 first heard
about 1it.

MR, KERR:! 1I'm aleo curious as to the priority of
this sort of thing. 1 remember, as you do, that in this
recent survey, a year or so ago, a lot of utilities thought
that they were already overburdened with regulatory
requirements. This is going to be some additional burden.
Where does it fit into the scheme of things? 1s it number
one priority a2t this point? Jeg that a question that has an
answer? Maybe it doean’'t.

MR. PIETRANGELO: 1 think the way 1 would answer
t:at today is that we do think there are some things that
could be done to address these concerns, We’re not saying
the concerns are justified at all. We do think it’s an
important issue and have treated it that way.

Our approach is that with regard to regulatory
burden, our objective is for the staf{'s actions (o
compliment the actions that industry have undertaken.

1 will give you a little bit of sense of our
review of the comments from the working group meeting. We

do think there are some things the staff can do that
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rffectively compliment industrice’ efforts. There ave other
things that the staff is proposing that we do not think
compliment industries’ efforts., Our comments will reflect
that,

MR. KERR: Thank you,.

MR. WYLIE: The guidelines, basically, is a set of
good practice guidelines that are basically that, with no
defined responsibility for carrying them out. It'’s left up.
I guess, by the individual utilities as tc how they’ll
implement these.

In the case of most plants, 1 guess the plant
manager or the vice president of the plant is the person
that you pu'" your finger on that's responsible for
implementation of these guidelines.

MR. FIETRANGELO: That's who the document was
targeted at, by the way, also, was senior plant management.
That’s who we wrote it for, because, really, we're talking
== 1 think the improvement, at least as viewed by the
executives, is that we need to improve outage management,
and that’s why the document was fargeted at senior plant
managers.,

MR. WYLIE: There are several of these though,
that are corporate-wide recommendations, like communications
of safety philosophies and the contrel of off-site power and

switchyard activities, which may not be part of the plan,
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18 there any discussion as to how these would be carried
out?

MR. PIETRANGELO: You’re right. We are leaving it
up to the individual utilities to do that. Our guideline
that addresses -= all we’re saying is that you should have
an administrative policy for control of the switchyard,

Noew, how you implement that at your utility i1s your
man wgement decision.

MR. WYLIE: Of course, you may not even have a
switchyard.,

MR. PIETRANGELO: That’s correct,

MR. WYLIE: But there are some recommendations in
here about controlling maintenance on lines during shutdown,
which means that you’re going to have a certain amount of
communication ==

MR. PIETRANGELO: You're absolutely right.

MR. WYLIE: == within the organization outside of
the plant.

MR. PIETRANGELO: That's correct, And 1 remember
a discussion about that point iIn the working group. The key
point is that the control room is aware when, let’s say,
your T&D people are doing something on your system that
could impacy your plant.

Typically, those organizations are not part of the

nuclear family that runs that station. Okay?
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MR. WYLIE: Right.

MR. PIETRANGELO: That is a problem, and it was
recognized.

Now, how you administratively contreol that, do .
they call you before they go out and de it, do they have to
come to you, to get your authorization to do that specific
work, those decislons on implementation are left up te the
management of the utilitieu,

We didn’t feel we were in a position with the
working group to tell them how they should implement taat,

MR. WYLIE: Certainly, NUMARC could make a
recommendation as to that regerd rather than leaving it
undef ined,

MR, PIETRANGELO: There’s a lot of sensitivity to
having NUMARC tell you how to run your business.

MR. WYLIE: They’re all in the same business,

MR. KRESS: Are there any other questions from the
members?

[No response, )

MR. KRESS: Does the staff want to make any
last-minute observations or comments?

MR. HOLAHAN: With respect to the NUMARC program?

MR. KRESS: Yes., Or with respect to the whole
thing.

MR. HOLAHAN: With respect to the NUMARC program,
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MR. KERR: Does the staff ever say, informally or
formally, to the industry, "Here is what we would like to
see accomplished. !Mow do you think is the best way toc go
about doing this?," or is that maybe¢ not poliitically cerrect
to operate that way?

MR. HOLAHAN: I am not sure hrw it’s said, but we
do have public meetings at which the staff suggests what
activities it thinks the industry ought to be involved in.
NUMARC makes some suggestions as te what it's willing teo
undertake. Somewhere in that process, 1 think at least in
this case, an agreement came about that part of what the
staff wanted to see accomplished is something that NUMARC
vanted to do. 80, in this example, 1 think it’s worked.

MR. KERR: Thank you,

MR, KRESS: 1 think now we’re at the point where
we're going to talk about what te do tomorrow, and 1 believe
we could go off the record now.

[Whereupon, at 4:4% p.m., the meeting was

adjouraed. )
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NRC STAFF PRESENTATION
TO ACRS SUBCOMMITTEE
ON OPERATIONS

SHUTDOWN RISK PROGRAM

APRIL 1, 1992

PRESENTERS: GARY HOLAHAN, NRR; MARK CARUSO, NRR;
TONY D'’ANGELO, NRR; MARK CUNNINGHAM, RES;
LEWIS CHU, BNL; DONNIE WHITEHEAD, SNL



ACRS SUBCOMMITTEE MEETING ON SHUTDOWN ISSUES
TOPICAL AGENDA

TOPIC PRESENTER SCHEDULE
INTRODUCTION GARY HOLAHAN 8:45 - 9:00
TECHNICAL FINDINGS MARK CARUSO 9:00 - 10:00
CONTROL OF SWI'CHYARD MARK CARUSO 10:00 - 10:15
BREAK 10:15 - 10:30
CONT. HATCH SURVEY TONY D'ANGELO 10:30 - 11:00
REG REQUIREMENMTS GARY HOLAHAN 1100 - 11:30
REG ANALYSIS APPROACH MARK CARUSO 1130 - 12:00
LUNCH 12:00 - 100
FUTURE STAFF ACTIONS GARY HOLAHAN 100 - 130
STATUS OF RES v'RAs MARK CUNNINGHAM 130 - 2:30
BNL AND SNL
BREAK 2:30 - 2:45

INDUSTRY PRESENTATION NUMARC 2:45 - 3:30



SHUTDOWN RISK PROGRAM
STATUS

TECHNICAL STUDIES COMPLETE

NRR EVALUATION OF KEY ISSUES
AND OTHER ISSUES COMPLETE

TECHNICAL FINDINGS AND CONCLUSIONS
IN NUREG-1449 (DRAFT FOR COMMENT)

AND COMMISSION PAPER

PILOT TEAM INSPECTIONS INITIATED




SHUTDOWN RISK PROGRAM
"MAJOR TECHNICAL STUDIES

REVIEW OF OPERATING EXPERIENCE (AEOD)
PLANT VISITS (NRR)

ACCIDENT SEQUENCE PRECURSORS (NRR/SAIC)
LEVEL 1 PRA COARSE SCREENING (RES/BNL/SNL)
PWR LOSS OF RHR ANALYSIS (NRR/RES/INEL)
RAPID BORON DILUTION (NRR/BNL)

CURRENT REGULATORY REQUIREMENTS (NRR/SAIC)

INTERNATIONAL EXCHANGE ON SHUTDOWN ISSUES
(NRR/SAIC)




ACRS LETTER OF 08/13/91
ISSUES FOR STAFF TO ADDRESS

e CONTAINMENT CLOSURE
- NUMBER OF PWRs WITH PRESSURE-SEAT HATCHES

" NUMBER OF PWRs WITH PRESSURE-OPEN HATCHES
- SITES WHICH CAN CLOSE HATCH WITHOUT AC POWER

« REPRESENTATIVENESS OF SHUTDOWN PRAs
- HOW WELL DO SURRY AND GRAND GULF FRAs
REPRESENT PWR AND BWR POPULATIONS

- TO WHAT EXTENT CAN THE PRAs BE USED
IN MAKING REGULATORY DECISIONS

« CONSERVATIVE ASSUMFTIONS IN PRAs
- DO NOT USE; CAN LEAD TO FLAWED
REGULATORY DECISIONS




RESPONSE TO 08/13/91 ACRS LETTER
CONTAINMENT CLOSURE

e REQUESTED iNFORMATION OBTAINED FROM
SURVEY OF RESIDENT INSPECTCRS

e SURVEY RESULTS DOCUMENTED IN
NUREG-1449

e SURVEY RESULTS TO BE PRESENTED
LATER THIS MORNING



RESPONSE TO 08/13/91 ACRS LETTER
REPRESENTATIVENESS OF PRAs

STAFF AGREES PRAs NOT REPRESENTATIVE

STAFF EVALUATION BASED PRIMARILY CN
EXPERIENCE, PLANT VISITS AND ANALYSIS;
PRAs NOT CRITICAL

PRA AND PRECURSOR INSIGHTS PRIMARILY
CONFIRMATORY

RANGE OF CDF ESTIMATED FROM COMPLETED
PRAs AND PRECURSOR RESULTS



RESPONSE TO 08/13/91 ACRS LETTER
CONSERVATIVE ASSUMPTIONS IN PRAs

« CONSERVATIVE COARSE SCREENING STUDY
NOT BAS:S FOR REGULATORY DECISIONS

» PURPOSE WAS TO ENSURE THAT POTENTIALLY
IMPORTANT SEQUENCES WERE IDENTIFIED

» CONSERVATISM BEING REMOVED IN REFINED
LEVEL 1 STUDY



NUREG-1449
TECHNICAL ISSUES

OUTAGE PLANNING AND CONTROL
STRESS ON PERSONNEL AND PROGRAMS
OPERATOR TRAINING

TECHNICAL SPECIFICATIONS
RESIDUAL HEAT REMOVAL CAPABILITY
TEMPORARY RCS BOUNDARIES

RAPID BORON DILUTION
CONTAINMENT CAPABILITY

FIRE PROTECTION

FUEL HANDLING AND HEAVY LOADS
ONSITE EMERGENCY PLANNING



TECHNICAL FINDINGS AND CONCLUSIONS
OUTAGE PLANNING AND CONTROL

» OUTAGE PLANNING AND CONTROL EXTREMELY
IMPORTANT TO SAFETY; IMPROVEMENTS NEEDED

« QUALITY OF PROGRAMS VARIES WIDELY
e SAFETY CONSIDERATIONS OFTEN MINIMAL

 MANY PROGRAMS LACKED:
- FORMAL POLICY AND SAFETY CRITERIA
- INDEPENDENT SAFETY REVIEW
- USE OF SAFETY ANALYSIS AND RISK INSIGHTS
- FEEDBACK OF EXPERIENCE

» INDUSTRY GUIDELINES BEING IMPLEMENTED
- PROVIDES HIGH-LEVEL GUIDANCE BUT
LACKS DETAIL FOR PROGRAM DEVELOPMENT



OUTAGE PROGRAM
STAFF’S ELEMENTS

CLEAR SAFETY PRINCIPALS

CLEAR ORGANIZATIONAL ROLES AND RESPONSISILITIES
CONTROLLED PROCEDURE FOR PLANNING PROCESS
PRE-PLANNING FOR ALL OQUTAGES

STRCNG TECHNICAL INPUT FROM ANALYSIS
INDEPENDENT SAFETY REVIEW OF THE PLAN AND MODS
REAL TIME SAFETY INFORMATION DURING OUTAGE
CONTINGENCY PLANS AND BASES

REALISTIC CONSIDERATION OF STAFFING NEEDS

TRAINING
FEEDBACK OF EXPERIENCE 7O PLANNING PROCESS




TECHNICAL FINDINGS AND CONCLUSIONS
STRESS ON PERSONNEL AND PROGRAMS

e STRESS PRODUCED MAINLY BY:

- LARGE WORKLOAD
- RAPIDLY CHANGING PLANT CONFIGURATIONS

e STRESS RELIEVED BY:

- SUFFICIENT STAFFING LEVELS
- PROPER TRAINING OF PERSONNEL
- CONTINGENCY PLANS FOR MITIGATING EVENTS

» RELIEF IS BEST ACHIEVED THROUGH
GOOD OUTAGE MANAGEMENT; NUMARC
GUIDELINES SHOULD BE EFFECTIVE IN
THIS AREA

e



TECHNICAL FINDINGS AND CONCLUSIONS
OPERATOR TRAINING

» TRAINING AND EXAMS EMPHASIZE SHUTDOWN
LESS THAN POWER OPERATIONS

« LICENSEE TRAINING FOR SHUTDOWN WILL
EXPAND AS RESULT OF IMPROVZD OUTAGE

PROGRAMS

* GUIDANCE FOR NRC EXAMINERS WILL EMPHASIZE
SHUTDOWN MORE AS TRAINING FROGRAMS GIVE
MORE EMPHASIS TO SHUTDOWN



TECHNICAL FINDINGS AND CONCLUSIONS
SIMULATORS

N7 REQUIRES SIMULATOR CAPABILITY DOWN
TG COLD SHUTDOWN UNTIL HEAD IS REMOVED

SIMULATORS NOW USED BY SOME TO TRAIN ~OR
PLANT RESPONSE TO SHUTDOV.'N ACCIDENTS

SIMULATORS HELPFUL, BUT OFF-LINE T-H
ANALYSIS MUST COME FIRST

NON-SIMULATOR TRAINING FOR ACTIONS
OUTSIDE CONTROL ROOM ALSO NECESSARY



TECHNICAL FINDINGS AND CONCLUSIONS
TECHNICAL SPECIFICATIONS

CURRENT STANDARD TECH SPECS DON'T FULLY AND
CONSISTENTLY RECOGNIZE VARLTION IN SAFETY
MARGIN WITH SHUTDOWN CONDITIONS
- DECAY HEAT RATE

WATER LEVEL

RCS INTEGRITY

AVAILABILITY OF MITIGATIO!

CONTAINMENT CLOSURE

SOME OLDER PLANTS DO

TECH SPECS FOR RHR

STAFF IS EVALUATING IMPROVEMENTS TO TECH SPECS
- RHR

- ECCS

- AC POWER

- PWR CONTAINMENT INTEGRITY




TECHNICAL FINDINGS AND CONCLUSIONS
PWR RHR CAPABILITY

e EXTENDED LOSS OF RHR CAPABILITY CAN LEAD
TO CCRE UNCOVERY IN RELATIVELY SHORT TIME

- 1.5 HOURS (RCS OPEN 2 DAYS AFTER SHUTDOWN)
- 15 MIN (NO VENT, CLD LEG OPEN, 8 DAY)

e PASSIVE METHODS FOR RHR CAN BE VERY EFFECTIVE
IN DELAYING OR PREVENTING A SEVERE ACCIDENT
BUT PROCEDURES AND TRAINING ARE LACKING

- GRAVITY FEED FROM RWST AND ACCUMULATOR
- REFLUX COOLING

» LICENSEE PERFORMANCE IN RESPONSE TO
GENERIC LETTER 88-17 MIXED

oy



TECHNICAL FIIDINGS AND CONCLUSIONS
BWR RHR CAPABILITY

e FREQUENCY AND SEVERITY
OF BWR EVENTS LESS THAN THAT FOR PWRs

- BWRs DON'T ENTER "MID-LOOP” CONDITIUN
- BETTER VESSEL WATER LEVEL INSTRUMENTATION
- BWRs HAVE MULTIPLE AND DIVERSE MEANS

FOR DECAY HEAT REMOVAL

e LOSS OF RHR IN BWRs NOT SIGNIFICANT SAFETY
ISSUE AS LONG AS MITIGATIVE EQUIPMENT IS

AVAILABLE




TECHNICAL FINDINGS AND CONCLUSIONS
TEMPORARY RCS BOUNDARIES

TEMPORARY BOUNDARIES IDENTIFIED INCLUDE:

- FREEZE SEALS

- NOZZLE DAMS (PWRs)

- STEAM LINE PLUGs (BWRs)
- INSTRUMENT TUBE PLUGS

FAILURE OF SEALS CAN RESULT IN NON-ISOLABLE
LOCA

ECCS, INCLUDING RECIRC, NEEDS TO BE
OPERABLE FOR MITIGATION

SAFETY EVALUATIONS FOR TEMPORARY SEALS
NEED TO BE PERFORMED




TECHNICAL FINDINGS AND CONCLUSIONS
RAPID BORON DILUTION

DILUTED WATER SLUG IN RCE POSSIBLE
BUT UNLIKELY

CONCENTRATION IN SLUG
ONLY 206-300 PPM LESS THAN RCS
CONCENTRATION DUE TO MIXING

SLUG CONCENTRATION MUST BE LESS
THAN 1/2 OF RCS CONCENTRATION (1500 PPM)
FOR FUEL DAMAGE

WESTINGHOUSE CALCS BOUND CONSEQUENCE
WITH SOME FUEL DAMAGE BUT NO RUPTURE
OF VESSEL



TECHNICAL FINDINGS AND CONCLUSIONS
CONTAINMENT CAPABILITY

OFFSITE DOSES SIGNIFICANT 2 DAYS AFTER
SHUTDOWN FOR OPEN CONTAINMENT

BWR SECONDARY CONTAINMENT CALCULATED
TO FAIL AFTER STEAMING

PWR CONTAINMENT ENVIRONMENT

- 150 DEG F 1 HOUR AFTER BOILING

- SELF CONTAINED BREATHING RIG NEEDED
- DOSE LEVELS WOULD REQUIRE USE OF

RESPIRATOR




TECHNICAL FINDINGS AND CONCLUSIONS
CONTAINMENT CAPABILITY

» WEAKNESSES EXIST IN CONTAINMENT CL.OSURE
PROCEDURES IMPLEMENTED PER GL 88-17

- USE ' WATER SEALS

- COCNTAINMENT WORK ENVIRONMENT NOT
ADDRESSED

- NO WALK THROUGH OF PROCEDURE

- SOME "CLOSED” HATCHES HAD GA®S

¢« CONTAINMENT CONCERNS ELIMINATED IF
CONTAINMENT CLOSED OR ASSURED TO BE
CLOSED PRIOR TO RELEASE OF STEAM



TECHNICAL 7. 2"™NGS AND CONCLUSIONS
cite "ROTECTION

PLANT VISITS INDICATE HIGHER LIKELIHOOD
OF FIRE DURING SHUTDOWN

- INCREASED IGNITION SOURCES

- INCREASED TRANSIENT COMBUSTIBLES
CURRENT NRC REQUIREMENTS DON'T COVER
FIRE PROTECTION DURING SHUTDOWN

- SRP GUIDANCE FOR HAZARDS ANALYSIS
- DHR SYSTEMS EXEMPT FROM APPENDIX R
TO ACCOMMODATE MAINTENANCE

STAFF EVALUATING ADDITIONAL REQUIREMENTS



TECHNICAL FINDINGS AND CONCLUSIONS
FUEL HANDLING AND HEAVY LOADS

e STAFF REVIEWED EXPERIENCE, PRAs
AND CURRENT REQUIREMENTS; SUPVEYED
REGIONAL OFFICES

- CURRENT REQUIREMENTS WRITTEN FOR
SHUTDOWN CONDITIONS
- NO NEW SAFETY ISSUES IDENTIFIED

 CURRENT PEQUIREMENTS ARE ADEQUATE

2/



TECHNICAL FINDINGS AND CONCLUSIONS
ONSITE EMERGENCY PLANNING

 INDUSTRY GUIDANCE FOR SHUTDCWN EALs
CURRENTLY NON-EXISTENT

« CURRENT EALs FOR SHUTDOWN VARY WIDELY
AND HAVE BEEN OBSERVED TO BE CONSERVATIVE

e STAFF WILL WORK WITH INDUSTRY TO ISSUE
NEW GUIDANCE BASED ON SHUTDOWN STUDIES
ILE A REVISED NUREG-0654 (EXPECTED IN
SPRING 1293)

23
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CONTROL OF SWITCHYARD ACTIVITIES

« EVENTS CAUSED BY SWITCHYARD ACTIVITIES HAVE
CONTINUED TO OCCUR SINCE THE VOGTLE EVENT

- MCGUIRE 2/91 (AT PCWER)
- DIABLO CANYON 3/91 (SHUTDOWN
- VERMONT YANKEE 4/91 (AT POWER)
- PALO VERDE 11/91 (SHUTDOWN)

« STAFF ACTIGNS

- INFORMATION NOTICES (90-25, 91-81, 92-13)
- AUGMENTED TEAM INSPECTIONS

- OUTAGE INSPECTIONS (Tl 2515/113)

- NUREG-1449 EVALUATION

a3
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CONTROL OF SWIiTCHYARD ACTIVITIES

e INDUSTRY ACTION

- GUIDELINES (NUMARC 91-06) FOR CONTROL BEING
IMPLEMENTED INDUSTRYWIDE

1) ESTABLISH POLICY FOR ADMIi{ CONTROL

2) SPECIAL PRECAUTIONS WHEN NEAR POWER LINES
3) EVALUATE FOR SINGLE FAILURE VULNERABILITIES
4) PERIODIC INSPECTION BY SAFETY PERSONNEL

5) NO MAINTENANCE DURING SENSITIVE CONDITIONS
6) DON’1 USE YARD FOR STORAGE OR LAYDOWN

e NRC STAFF CONCLUSIONS

- ENSURE SWITCHYARD COVERED IN OUTAGE PROGRAM
- CONTINUE TO INSPECT




CONTAINMENT HATCH SURVEY
SOURCE OF DATA

» SURVEY SENT TG RESIDENT INSPECTORS
AT ALL PWR AND BWR SITES

e INSPECTORS WERE ASKED TO NOTE HATCH
TEST METHODS BEYOND APP. J

t S 2



CONTAINMENT HATCH SURVEY
PRINCIPAL RESULTS AND OBSERVATIONS

« MAJORITY OF HATCHES ARE PRESSURE SEATING
(67% FOR BWRs & 86% FOR PWRs)

e 52 NEED COMPRESSED AIR OR AC POWER TO CLOS

e 22 CAN CLOSE HATCH DURING STATION BLACKOUT
(INSPECTOR FOUND PROCEDURE OR WORK REQUES

« 6 PWRs DO NOT REQUIRE HATCH INSTALLED FOR
FUEL MOVEMENT

« 3 PWRs HAVE TEMPORARY PLATE INSTALLED
DURING FUEL MOVEMENT (ONE RATED FOR 2 PSID)



CONTAINMENT HATCH SURVEY
ADDITIONAL OBSERVATIONS BY INSPECTORS

e 2 PLANTS RAN APPENDIX J TEST WITH
MIN NUMBER OF BOLTS INSTALLED

* 3 PLANTS HAVE NOTICED HATCH SEAL DOES
NOT MAKE CONTACT WITH FLANGE SURFACE
WITH MINIMUM NUMBER OF BOLTS INSTALLED

« SAN ONOFRE 1 LOADS NEW FUEL THROUGH
HATCH
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3.

SHUTDOWN RISK PROGRAM

ISSUES FOR FORMAL REGULATORY ANALYSIS

OUTAGE PLANNING AND CONTROL
FIRE PROTECT!ON

OPERATIONS, TRAINING, PROCEDURES
AND CONTINGENCY PLANS

TECHNICAL SPECIFICAT!IONS

INSTRUMENTATION



SHUTDOWN RISK PROGRAM

ISSUES FOR FORMAL REGULATORY ANALYSIS

1. OUTAGE PLANNING AND CONTROL

e« OUTAGE PLANNING AND CONTROL SO CENTRAL
TO SHUTDOWN SAFETY THAT SOME REGULATORY

INVOLVEMENT WARRANTED (POSSIBLY BY RULE)

e QUALITY IMPROVEMENTS IN OUTAGE
PROGRAMS WILL:

- REDUCE FREQUENCY OF INCIDENTS
- REDUCE STRESS ON PERSONNEL
- IMPROVE INCIDENT RESPONSE CAPABILITY



SHUTDOWN RISK PROGRAM

ISSUES FOR FORMAL REGULATORY ANALYSIS

2. FIRE PROTECTION

« DURING SHUTDOWN:
- CHANCE OF FIRE GREATER
- FEWER CONTROLS IN EFFECT
- LESS EQUIPMENT MAY BE AVAILABLE

« NEED SHUTDOWN FIRE HAZARDS ANALYSIS
WITH FOCUS ON DECAY HEAT REMOVAL SYSTEMS

e ADMIN CONTROLS SHOULD BE STRENGTHENED
TO IMPROVE FIRE PREVENTION AND PROTECTION
(AS PART OF OUTAGE PROGRAM)



SHUTDOWN RISK PROGRAM

ISSUES FOR FORMAL REGULATORY ANALYSIS

. OPERATIONS, TRAINING, PROCEDURES
AND CONTINGENCY PLANNING

« BROADEN THE SCOPE OF THE GL 88-1/
RECOMMENDATIONS

e IMPROVE CONTINGENCY PLANNING AND
ABNORMAL OPERATING PROCEDURES THROUGH

MORE RIGCROUS TECHNICAL BASES

e INCORPORATE SAFETY CONSIDERATIONS IN
OVERALL TRAINING ON S {UTDOWN OPERATIONS
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SHUTDOWN RISK PROGRAM

ISSUES FOR FORMAL REGULATORY ANALYSIS

4. TECHNICAL SPECIFICATIONS

« IMPROVEMENTS BEING DEVELOPED TO:

- ENSURE SUFFICIENT AC POWER SOURCES
AVAILABLE DURING HIGHER RISK CONDITICNS

- ENSURE ADEQUATE DECAY HEAT REMOVAL
AND INVENTORY CONTROL CAPABILITY
DURING HIGHER RISK CONDITIONS

- ENSURE CONTAINMENT INTEGRITY
IN PWRs DURING HIGHER RISK CONDITIONS



Jilii.

SHUTDCWN RISK PROGRA

ISSUES FOR FORMAL REGULATORY ANALYSIS

5. INSTRUMENTATION

« EXTEND GL 88-17 RECOMMENDATIONS BEYOND
REDUCED INVENTORY CONDITIONS IN PWRs
AND TO BWRs IN THE FOLLLOWING AREAS:

- CORE COOLANT TEMPERATURE

- LEVEL INDICATION (PWR ONLY)

- RCS PRESSURE IN CONTROL ROOM

- ADEQUACY OF RHR MONITORING

- ANNUNCIATORS AND ALARMS

- REFUELING CAVITY LOW LEVEL ALARM

2



REGULATORY ANALYSIS
OVERVIEW

e USING LATEST STAFF GUIDANCE FOR
REGULATORY ANALYSIS AND SAFETY GOAL
IMPLEMENTATION

e QUANTITATIVE COST/BENEFIT ANALYSIS
USING BEST ESTIMATE INFORMATION TO
THE EXTENT AVAILABLE

¢ SUPPLEMENTAL CONSIDERATIONS TO ADDRESS
UNCERTAINTIES AND DEFENSE-IN-DEPTH

Y



REGULATORY ANALYSIS
IMPLEMENTATION

e EXAMINE VARIOUS APPROACHES AFTER
TECHNICAL DECISIONS HAVE BEEN MADE

« IMPLEMENTATION STRATEGY MAY INVOLVE
COMMISSION POLICY DECISICN

e POTENTIAL STRATEGIES:

(1) GENERIC LETTER
(2) TECHNICAL SPECIFICATIONS
(3) RULE(S)

25



REGULATORY ANALYSIS
EXAMPLE SETS OF REQUIREMENTS

REGULATORY ACTION

OUTAGE PROGRAM

TECH SPECS

MINIMAL

MODERATE

EXTENSIVE

COMMISEION POLICY
STATEMENT CALLING
FOR PROGRAM

REQUIRE PROGRAM BY
RULE GCR ADMIN TECH
SPEC; INSPECT FOR
COMPLIANCE

REQUIRE PROGRAM;
APPROVE SPECIFIC
OUTAGE PLANS; TEAM
INSPECTIONS

IMPOSE CURRENT
STS ON ALL PLANTS

APPLY MODE 1LCOs
IN LOWER MODES
DURING HIGHER
RISK EVOLUTIONS

APPLY MODE 1LCOs
ENTIRE OUTAGE;
RELAX AOTs TO

DO MAINTENANCE

i



SHUTDOWN RISK PROGRAM
PROPOSED STAFF ACTIONS

e INSPECTION PROGRAM

- TEAM INSPECTIONS
- INSPECT FOR 50.59 EVAL OF FREEZE SEAL

« OPERATOR LICENSING PROGRAM
- REVISE EXAMINER STANDARDS FOR MORE

EMPHASIS ON SHUTDOWN OPERATIONS

« ANALYSIS OF OPERATIONAL DATA
- DEVELOP MONITORING PROGRAM INCLUDING

INDICATOR OF PERFORMANCE

« EMERGENCY PLANNING
- DEVELOP EMERGENCY ACTION LEVELS

FOR SHUTDOWN CONDITIONS




SHUTDOWN RISK PROGRAM
FUTURE ACTIVITIES

PUBLIC MEETING TO DISCUSS NUREG-1449
CONDUCT REGULATORY AND BACKFIT ANALYSIS

CONTINUE TO FACTOR RESULTS OF SHUTDOWN
RISK PROGRAM INTO ADVANCED REACTOR REVIEWS

CONTINUE LEVEL 1 AND 2 PRA STUDIES IN RES
PILOT TEAM INSPECTION AT INDIAN PT 3 (5/92)

DEVELOP DECISION PACKAGE AND REVIEW WITH
CRGR, ACRS AND COMMISSION BY MID-1992



Advisory Committee on Reactor Safeguards

Plant Operations Subcommittee

Aprl 1, 1992

INDUSTRY ACTIVITIES TO ADDRESS

SHUTDOWN PLANT ISSUES

Tony Pietrangelo

NUMARC



OVERVIEW

Background

NUMARC 91-06

Shutdown Management Initiative

Coordinated Industry Approach

Conclusions



BACKGROUND

Industry and regulatory concerns
driven by shutdoewn events and
PRA studies

NUMARC coordinated industry
activities and provided interface

NUMARC formed the Shutdown
Plant Issues Working Group




BACKGROUND

Shutdown Plant Issues Working Group

Chairman

O

Harry Keiser
Senior Vice President - Nuclear
Pennsylvania Power & Light

Membership

o 22 individuals

o Executives, managers and supervisors
o Broad spectrum of plants

o NSSS Owners Groups

0. EPRI

o INPO



BACKGROUND

Working Group Activities

Reviewed input from utilities, INPO,
EPRI, Owners Groups, and NRC staff

Concluded that proper outage
planning and control could enhance

>

safety during shutdown

Developed NUMARC 91-06

Recommended an industry initiative
associated with NUMARC 91-06




NUMARC 91-06

Guidelines for Industry Actions to
Assess Shutdown Management

Intent

o Provide a framework for utilities to
assess current practices for managing
outages

0o Extend the defense in depth safety
philosophy to shutdown operations

0 Address major vulnerabilities present
during shutdow/n conditions




NUMARC 91-06

Content

Outage Planning and Control

0O

Integrated management

Providing defense in depth

Controlling ievel of activities

Contingency planning

Training

Outage safety review



NUMARC 91-06

Content

Shutdown Safety Issues

o Decay heat removal capability

Inventory control

Power availability

Reactivity control

Containment




@ SHUTDOWN MANAGEMENT INITIATIVE

Commitment by nuclear utilities to:

Assess current practices, using
NUMARC 91-06, to plan and conduct
outages.

Improveinents adopted as a result of
@ the assessment will be implemented
for outages started after 12/31/92.



COORDINATED INDUSTRY APPROACH
NUMARC Activities

o Developed and issued NUMARC 91-
03

o Board of Directors approved initiative

o Conducted shutdown assessment
workshop

o Coordinate industry comments on
NUREG-1449

10



& COORDINATED INDUSTRY AFPROACH
INPO Activities

o Communication through workshops,
conferences, courses and publications

o OQutage review visits

ompieted in 1991

18 ¢
17 planned for 1992

o Outage management guidelines

revision will include appropriate
guidance from NUMARC 91-06
and insights gained through
review visits



& COORDINATED INDUSTRY APPROACH

EPRI Activities

o ORAM program will provide additiong:
source documents and risk
management tools for utility use

Surveys of BWR and PWR plant
personnel on shutdown safety
practices (NSAC 173 and 1/74)

Safety assessments of BWR and
PWR risk during shutdown
operations (NSAC 175 and 176)

Other documents and PC software
to aid outage planning and control




CONCLUSIONS

Industry actions will result in
improved outage planning and control

Utilities need time to effectively
incorporate improveme.its resulting
from industry activities

Complementary industry and NRC
actions can effectively enhance
safety during shutdown

13



OvervieEw OF RES
Low POWER AND SHUTDOWN RISK ANALYSIS

MARK A. CUNNINGHAM
Orr1ce OF NUCLEAR REGULATORY RESEARCH
301-492-3965

Aprr 1, w3?



OVERVIEW OF PRESENTATION
SumMMary OF PHASE I AnND PHAse Il ProGrAM
(M. CunNINGHAM, NRC)

Puase II LeveL 2/3 ANALYSIS
(C.Ryper, NRC)

SUrRrRY PHASE I RESuULTS, PHASE Il prROGRAM
(T-L Cxu, BNL)

GrRAND GULF PHASE I rReEsuLTSs, PHase Il
PROGRAM (D. WHITEHEAD, SNL)



OpJectives OF RES Risk ANALYSIS PROGRAM

PHASE I: SCREENING RISK ANALYSIS

0

PROVIDE INITIAL INSIGHTS AS TO ANY
PARTICULARLY VULNERABLE PLANT
OPERATIONAL STATES,

CHARACTERIZE ON A HIGH, MEDIUM, OR
LOW BASIS THE POTENTIAL CORE DAMAGE
FREQUENCY CONTRIBUTION ASSOCIATED
WITH INDIVIDUAL ACCIDENT SEQUENCES,

PROVILE A PRELIMINARY RISK
CHARACTERIZATION ASSOCIATED WITH
THESE ACCIDENT SEQUENCES,

PROVIDE A FOUNDATION UPON WHICH THE
DETAILED PHASE II ANALYSIS COULD
FOCUS ITS EFFORTS.



OBJECTIVES (CONT.)

Puase II: DervarLep PRA

0

ESTIMATE THE FREQUENCIES AND RISKS
ASSOCIATED WITH SEVERE ACCIDENTS
INITIATED DURING PLANT OPERATIONAL
MODES OTHER THAN FULL POWER
OPERATION,

COMPARE THE ESTIMATED CORE DAMAGE
FREQUENCIES, IMPORTANT ACCIDENT
SEQUENCES, RISKS, AND OTHER
QUALITATIVE AND QUANTITATIVE
RESULTS OF THIS STUDY WITH THOSE OF
ACCIDENTS INITIATED DURING FULL

POWER OPERATION (AS ASSESSED IN
NUREG-1150), AND

DEMONSTRATE RISK ANALYSIS METHODS
FOR PLANTS IN OTHER THAN FULL POWER
MODE OF OPERATION.




SUMMARY REsULTS OF PHASE I PROGRAM

0 IDENTIFICATION OF PLANT OPERATING
STATES

0 COMPARISON/CUNFIRMATION OF SIGNIFICANT
ISSUES

0 PRIORITIZATION OF PLANT OPERATING
STATES




SuMMARY OF PHASE 11 PROGRAM
Baseg Case LEVEL 1 ANALYSIS
o INTERNAL EVENTS, INCLUDING FIRE/FLOOD
o SeismIC
o CONVENTIONAL HRA

0 UNCERTAINTY/SENSITIVITY ANALYSIS

COMPREHENSIVE HuMAN RELIABILITY ANALYSIS

0 DEVELOP HUMAN ERROR QUANTIFICATION
. METHOD

o ConDucCT HRA QUANTIFICATION AND ESTIMATE
ASSOCIATED UNCERTAINTIES

DEVELOP INSIGHTS REGARDING THE

CONTRIBUTION OF HUMAN PERFORMANCE TO
PLANT RISK

LeveL 2/3 ANALYSIS
o INITIAL ABRIDGED ANALYSIS

o FoLLOw-UP DETAILED ANALYSIS




Puase II SCHEDULE

LEVEL 2/3 ABRIDGED ANALYSIS: May 1992

?335 CASE LEVEL 1 ANALYSIS: JANUARY

CoMPREHENSIVE HRA METHODS
RECOMMENDATIONS: DecemBer 1992



Status of Level 2 and 3 Low Power
and Shutdown Risk Study

Presentation to ACRS on
April 1, 1992

Christopher Ryder,
PRAB/DSIR/RES
(301) 492-3959



[. Objective: To calculate approximate
consequences of an accident during a plant
operating state

A. Abridged calculaticns to support
regulatory decisions to be made in
early summer of 1992

B. Based on Phase 1 CDF coarse
L screening estimates - only conditional
consequences

C. Duration of abridged Level 2 and 3
study - 4 months

D. Provide information base for
subsequent PRA



E. Subject POSs
1. Grand Gulf: POS #6 (vessel head
off prior to raising level to refuel)
2. Surry (PWR): POS #6 (mid-locp)

F. Products to NRR:
1. Distributions of conditional
consequences
. Key events of accident progressions
. Event timings and time windows
. Strong points and weak points of
the analyses

= W ro
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Attributes of the study
A. Simple containment event tree

B. Parametric source terms

C. MELCOR calculations to:
3 | . Accident progression modelling
). Parametric source term
benchmarking

D. Limited a~counting of uncertainty
Branch point probabilities of APE]
2. dource terms

.. Consequences
| . Onsite - correlation:
2. Offsite - MACCS




[1] Schedule

A. April 30, 1992: Complete calculations

B. May 6, 1992: Results presented to
NRC staft

‘\I‘Jj\‘ 1() l”u?, }{k.'P(‘I't execunve

| \

summary style, 25 pages




PWR LOW POWER AND SHUTDOWN
s\ CCIDENT FREQUENCIES PROGRAM

PROGRESS REPORI

Presented by
I-1.. Chu
Department of Nuclear Energy
RBrookhaven National Laboratory
(516) 282-2389

FTS 666-2389

Presente d to

{dvisory Committee on Reactor >aje euards

ipril 1, 1992




OUTLINE OF PRESENTATION.

Overview of Presentation
Phase 1 Study Objective and Approach
Phase 1 Study Highlights
Vulnerable Configurations
A Station Blackout Scenario
Maintenance Unavailability
Startap of a RCP after Improper Dilution
Fire and Flood Screening Approach
Seismic Scoping Study
Phase 2 Study Scope and Objective
Status of Level 1 Internal Event Analysis
On-going Tasks

Remaining Tasks




STATUS OF PWR LP&S PROGRAM
Initiated in Fall 1989 with limited effort
Senior Consulting Group Meetings
March 1990
January 1991

November 1991

Phase | Internal Event Analysis Report - June 1991

Phase 1A Report with Fire and Flood - October 1991
-

Presentation to ACRS - Ju e 1991

Phase 2 Program for Mid-Loop Operation
i evel one with Fire, Flood and Se.smic - January 1993
\bridged Level 2/3 Analysis - May 1992

Comprehensive HRA Methodology Development - December 1992

92 |
aul




PHASE 1 STUDY APPROACH

® 3 Outage Types

e 15 Piant Operational States for a Refueling Outage
e Initiating Event Analysis

e Event Tree Development

e Screening Quantification Methodology

e Simplified Human Reliability Analysis

e Data Base Pevelopment

e Grouping of Accident Sequences

e Screening Fire, Flood and Seismic Analysis




HIGHLIGHTS OF THE
COARSE SCREENING ANALYSIS

Vulnerable Configurations at Shutdown
- Mid-loop operations
- Temporary thimble tube seals
- Isolation of the reactor coolant loops
(loss of secondary as a heat sink)
RHR System Is a Weakness in the RCS Pressure Boundary
Failure to Recirculate due to Sump Plugging

Maintenance Unavailability
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HIGEHLIGHTS OF THE
COARSE SCREENING ANALYSIS
(Continued)

e Station Blackout while RHR is Initially Operaiing

Approximately 6 hours affer shutdown, RHR may be running

- Decay heat rate would be at 20 MW

- Main Steam Trip Valves (MSTVs) are open - steaming to condenser

- Secondary Relief Valves have high set point, fail closed and cannot be
opened manually due to the blackout - secondary bottled up

- Auxiliary Feedwater System is isolated from the Steam Generators
by closed MOVs inside containment

- Operator fails to locally open the bypass valves around the MSTVs

- Primary system temperature and pressure increase
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HIGHLIGHTS OF _TiHE

COARSE  _SCREENING  ANALYSIS

(Continued;

- VMaintenance Unavailabilities

High mamienance unavailabilities have been estimated during
shutdown

- The plant model reflects the situation that simultancous
maintenance of redundant equipment is not directly prohibited

- in the screening anatysis high core damage frequencies resulted
trom the aboye

A more realistic modei will be developed as part ol Phase 2
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STARTUP OF RCP AFTER IMPROPER DILUTION

"THE FRENCH SCENARIO”

Startu~ mode with dilution from (CVOS

Primary grade water going into VCT charging pumps take

from VCT inte RUCS
Pastulate loss of ofisite power (LOSP)

RCPs trip, charging pumps enercized from emergency bus
\<sume unborated water does not mix wail

Diluted region forms @t RPV lower head
RCP is restarted by operaior

Diluted slug of water passes through core
causing power excu. .ion and core damage




FIRE AND FLOOD SCZEENING ANALYSIS

e Two plant operational states were chiosen: mid-loop and refueling
e Screening quantification was done for mid-loop operations

e Bascd on NUREG-1150 location analysis

@ Relevant event trees were quantified assuming everyihing

in the area failed

e Fire Progrescion and Suppression was not modeled

Collection of information needed for detailed Phase 2 analysis




FINDINGS OF FIRE ANALYSIS

Surry’s implementation of Appendix R lacks emphasis on

shutdown conditions

- Credit was taken for replacement of RHR an.. CCW pump
cables within 72 hours of fire

- Credit was taken for use of SG saiety valves for
secondary relief when SG PORVs are failec by fire

- Credit was taken for use of auxiliary shutdown panel to
control the plant. This panel does not have control for
the RHR pumps. (Local Control is Availabie in the

Emergency Switchgear Room).
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REAS THAT SURVIVED °

i

¢ ‘able vault and tunnels

Emergency Diesel Generator Rooms
Emergency switchgear and relay room
Control Room

Containment

Auxiliary Building

Fuel Oil Pump House Rooms
Safeguard Area

Vacuum Priming House

Turbine Building

Fire Pump House

2. S NN

AN

21




SCOPING SEISMIC ANALYSIS

(Future Resources Associates and PRD Consuiting)

Both LLLNL and EPRI Scismic Hazard Curves were used
Surry Seismic Fragilities from NUREG-1150

Loss of Offsite Power Event Tree Developed in Internal Event Analysis
Was Used

Simplifying Assumptions Were Made

Dominant Seismic Induced Failures - Offsite Power, CCW HX,
RWST, EDG.




OBJECTIVE AND SCOPE OF PHASE 2 STUDY

e [ stimate the core damage frequencies associated with accidents

initiated during mid-loop operation.

e Compare the estimated core damage frequencies, important accident
sequences, and other qualitative and quantitative results of this

study with those accidents initiated during full power operation.

® Perform uncertainty and sensitivity analysis to evaluate the

benefits of Generic Letter 88-17.
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SYSTEM ANALYSIS

Review and Modify Svstem Fault Trees Developed in NUREG-1150

Study with Emphasis on Dependency and Common Cause Failure

Modify NUREG-1i50 Fault Trees to Reflect Shutdown Conditions

Develop New Fault Tree for Steam Generator Recirculation

I'ransfer System

Identification and Characterization of Unique Configurations
i

of Electrical Distribution System




SUPPORTING THERMAL HYDRAULIC ANALYSIS

Determine Timing of Accident Scenarios as a

Function of Decay Heat.

Bleed and Feed in Mid-loop Conditions

Gravity Feed from RWS'

Reflux Cooling




REMAINING TASKS FOR MID-LOOP PLANT OPERATIONAL STATES

Finalize Even! Trees

Ouantification of Accident Sequences

Plant Damage State Analysis

Uncertainty and Sensitivity Analysis

Comprehensive Human Reliability \nalysis Method Development




SUMMARY

e Phase One was successfully completed with important scenarios and issues
identified.

®  Phase Two is on schedule with the following milestones:

e lLevel I Point Estimate Report August 1992
® Level 1 Point Estimate RKeport

(with Fire and Flood) October 1992
¢ Comprehensive HRA Method Report December 1992

¢ Final Report with Uncertainty
Analysis Januvary 1993

e Plant Operational States other than Mid-Loop Remain to be Analyzed.
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SUMMARY GOF THE
GRAND GULF LOW POWER AND SHUTDOWN STUDY

Donnie Whitehead

Bevan Staple Steve Ross
Don Mitchell Jeff Yakle
Teresa Sype Steve Miller
John Lambrioht John Forester
John Darby Stan McKinney
B8ob Walsh

Presented by Donnie Whitehead

Reactor Systems Safety Analysis Division
Sandia Nationa! ' aboratories
(505) 844-2632 or FTS 844-2632

Presented to ACRS on April 1, 1992




OVERVIEW OF PRESENTATION

« Highlights of Phase 1 Results
e Phase 2 Status Report

e Summary




Highlights of Phase 1 Resuits

Non-Fire/Flood/Seismic Screening Analysis
Fire Screening Analysi
Flood Screening Analysis

Seismic Scoping Evaluation




NON-FIRE/FLOOD/SEISMIC SCREENING ANALYSIS

e Number of sequences analyzed

e 4188 accident sequences from thirty-four (34) initiating events
were quantified.

e 1163 sequences survived truncation at 1£-8 (28%)
» 3025 sequences truncated (72%)
e Sequences surviving truncation grouped into three categories

e Potentially High - 303 sequences (26%)

e Potentially Medium - 351 sequences (30%)

e Low - 509 sequences (44%)




NON-FIRE/FLOOD/SEISMIC SCREENING ANALYSIS

(Continued)

Distribution of sequences within each Plant Operational State (POS).

HIGH
0

0
a4

77
4

| MEDIUM | TOTAL
| 20 10
9 "
488

301
158

76
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NON-FIRE/FLOOD/SEISKIC SCREENING ANALYSIS
(Continued)

* Potentially important initiating events
* Loss of Instrument Air
® Occurs in all POSs except POS 7
* Loss of Decay Heat Removal (Shutdown Cooling mode of the
Residual Heat Ren: val System or Alternate Decay Heat Removal

System)

® QOccursin POSs 4,5, and 6

9 r'. o™
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NON-FIRE/FLOOD/SEISMIC SCREENING ANALYSIS
(Continued)

Configuration and Scenario Insights
. “wo POSs identified as potentially important.

e POS 5 (Cold Shutdown to Refuelinc when water level raised
to steam lines), and

o POS 6 (Refueling with water level raised but upper pools not
connected).

e Safety Relief Valves

e For decay heat removal two were required for water solid
operation while only one was required for steaming.

One required available at Cold Shutdown (Plant Procedure).

None available during refueling (steam line plugs in place) but
vessel is open.
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NON-FIRE/FLOOD/SEISMIC SCREENING ANALYSIS
{Concluded)

Configuration and Scenario insiaghts (Concluded)
¢ Decay Heat Removal

* CRD can provide sufficient make-up for steaming in POSs 4,
5, 6, and 7.

e RWCU Letdown and CRD Make-up can match decay heat
after Refueling.

* Low core region levei prevents SDC from removing decay
heat.

* Two of three LPCI needed for Large LOCA in POSs 4, 5, 6,
and 7.

*  One of three LPCI needed in POSs 1, 2, and 3.
e Overpressurization of SDC Piping

*  Only of major concern in POS 5 when head is on and SDC
High-Pressure Isolation is by-passed.

. o™
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FIRE SCREENING ANALYSIS

e Number of sequences analyzed in POS 4

' 692 accident sequences from sixteen (16} initiating events were
auantified.

e 373 sequences survived truncation (54%)
e 319 secuences truncated (46%)

* Sequences surviving truncation grouped into three categories

* Potentialiv High - 0 sequences (0%)
e Potentially Medium - 106 sequences (28%)
* Low - 287 sequences (72%}

5204019 @




FIRE SCREENING ANALYSIS (Concluded)

Potentially important initiating events

e Loss of Decay Heat Removal (Shutdown Cooling mode of the
Residual Heat Removal System or Alternate Decay Heat Remov

System)
e Loss of Component Cooling Water
Fire Zone Analysis Results
e 287 Fire Zones identified for Grand  ulf.

89 (31%) Fire Zones remained after initial screening based on
equipment location.

59 (21%) Fire Zones remained after the vital area analysis (30 Fire
Zones screened out).
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FLOOD SCREENING ANALYSIS

Number of sequences analyzed

e 792 z-~cident sequences from six (6) flood scenarios were

quantified for POS 4.

243 sequences survived truncation at 1&-8 (31%)

549 sequences truncated (69%)

Sequences surviving truncation grouped into three categories

920401117

e Potentially High
e Potentially Medium

 f[Low

- 0 sequences (0%)
- 133 sequences (55%)

- 110 sequences {45%)




FLOOD SCREENING ANALYSIS (Concluded)

¢ Flood Scenario Information

52040112

76 potential Flood Scenarios identified
Six {6) Flood Scenarios quantified
Two most important potential scenarios occur when Plant Service

Water piping fails in the Northeast corner and along the North wall
of the Auxiliary Building at the 93 foot level.
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SEISMIC SCOPING EVALUATION

* Conclusions from Budnitz and Davis scoping evaluation study

* Loss of offsite power will occur at a peak ground acceleration
(PGA) of > 0.3g (ceramic insulator failure).

* At PGA of > 0.5g, failure of large tanks will cause failure of the
Control Rod Drive (CRD} and the Firewater (FW) emergency
systems.

« At PGA of > 0.7q, failures of Standby Service Water (SSW) (on
which the emergency AC system depends) will cause failures in
almust all er  gency systems except RCIC. This inevitably leads
to core damaye accidents in all shutdown POSs.

e At PGA of > 0.8g, failures of the batteries, leading to failure of
the emergency DC system, will cause failures in all emergency
systems, including RCIC, in any were to have survived the failure
a’ 0.7g of the SSW and »mergency AC. Again, this inevitably
leads to core damage accidents in ail shutdown POSs.

* InPOS 4,5, 6, and 7 human errors {probability G.01) can lead tec
core damage conditions for earthquakes below 0.7q.

- @
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*

SEISMIC SCOPING EVALUATION (Concluded)

Results from Budnitz and Davis scoping evaluation study

®

Total core damage frequency for all seismic-induced accidents
would be categorized in the low core damage frequency category.

Accident sequences can occur in all POSs.




®

PHASE 2 STATUS REPORT

Level 1 tasks underway or completed

Remaining tasks
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LEVEL 1 TASKS UNDERWAY CR COMPLETED

Select first POS to be analyzed in detail

* Initial work will concentrate on POS 5 during a refueling outage.
This POS was selected since it appears to be the most important

POS based upon the Fhase 1 coarse screening results.

Reexamine Initiating Events

* Based upon knowledge gained during the Phase 1 work one
additional initiating event has been identified. This event is loss

of the operatina recircuiation system.

* The frequencies have been updated to remove consei vatisms and

to incorporate new data sources.

© The phenomena of multiple initiating events has been

investigated.

]
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LEVEL 1 TASKS UNDERWAY OR COMPLETED

(Continued)

Success Criteria

Various aspects of success criteria have bee’- re-examined.

One SRV versus two SRVs for "water solid” alternate decay
heat removal.

How availahility of recirculation system affects sequence
progression.

How status of conta:ament (i.e., openad high, opened low,
closed) affects sequence progression.

How availability of MiSIVs affect sequence progression.




LEVEL 1 TASKS UNDERWAY OR COMPLETED

* Event Trees

* Existing event trees have being modified to incorporate knowledge
gained from the Phase 1 Analysis.

92040118

®

(Continued)

A question concerning the status of Recirculation System has
been added were appropriate.

A question about the amocunt ({i.e., fraction) of time a
particular system operates during the POS has been added as
necessary.

A question concerning the status of the Main Steam Isolation
Valves ha - been added as niecessary.

Questions about additional systems necessary to heip mitigate
consequences of core damage accident sequences have been

added.
N o™
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LEVEL 1 TASKS UNDERWAY OR COMPLETED
{Continued)

Fault Trees

Existing fault trees are in the process of being - fified.
* To differentiate among the various initial conditions
* To incorporate additicnal knowledge

* To more fully model certzin failure events

* To incorporate additional human factors interactions
New fault trees are being constructed.

* Recirculation system

e MSIVs

=




LEVEL 1 TASKS UNDERWAY OR COMPLETED
(Continued)

* Fire zones identified during Phase 1 have been examined to determine
whether or not a fire in the zone would cause failure of the required
equipment.

* Information on automatic suppression and fire barriers has been
obtained and will be incorporated into the fault trees.

* The existing Sandia Fire Data Base is in the process of k2ing updated
with information through the end of 1990.

e Contract suppor* from a fire suppression engineer is being obtained.
This engineer will produce estimates of the reliability of the fire
suppression systems used at Grand Gulf.

020401 20 ‘@
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LEVEL 1 TASKS UNDERWAY OR COMPLETED
{(Continued)

* Access to the preliminary Grand Gulf IPE flooding information has
been obtained. This information along with additional information

has been reviewed to determine how it might affect the analysis
of floods during POS 5.

¢ A reexamination of the flood scenarios identified in Phase 1 is
underway. This reexamination may reduce the number of
potential flood scenarios that will have to be examined during
Phase 2.

- @




REMAINING LEVEL 1 TASKS

* Produce frequency estimates for both the Fire and Flood Analyses
based upon the current information.

e Perform a Flood Propagation Analysis.

* Quantify all accident (i.e., Non-Fire/Flood, Fire, and Fiocd). This
quantification will include consideration of operator recovery actions.

* For the fire zones that remain after quantification, COMPBRN
calculations will be made to determine if a fire in a fire zone can
actually cause failure of the pertinent components.

e Using the additional information obtained from the COMPBRN
calculations, the fire induced accident sequences will be requantified
to produce the final fire sequences.
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REMAINING LEVEL 1 TASKS
(Continued)

PDS Analysis

e After obtaining the final point estimate frequencies for the fire
sequences, all sequence cut sets will be sorted into the

appropriate PDSs and the frequency of the PDSs will
determined.

Interim Documentation

* Once the PDSs have been developed and quantified, a report will
be produced that documents the point-estimate results of the

Level 1 analysis through the completicn of the PDS analysis.

Uncertainty Analysis

e After the PDS analysis has been compleied, an uncertainty
analysis of all accident sequences including seismic sequences will

be performed.

be
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REMAINING LEVEL 1 TASKS
(Continued)

Final Documentation

* Upon completion of the uncertainty analysis, a report detailing the
results of the complete analysis for POS 5 will be produced.
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SUMMARY

* Phase T was successful.
¢ Interium results provided to NRR.

* It provided a mechanism by which to proritize the detailed work
of Phase 2.

* Phase 2 work will concentrate on POS 5 occurring during a refueling
outage.

* Phase 2 work is progressing on schedule.
e Documentation is p'anned as follows
¢ Point-estimate through PDS analysis

¢ Non-Fire/Flood 8/31/92
* Fire/Flood 10/15/92

* Final through Uncertainty 1/31/93

RUT) @




