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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
+ + + + +
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS (ACRS)
543" MEETING
+ + + + +
WEDNESDAY,
JUNE 6, 2007
+ + + + +
The meeting was convened in Room T-2B3
of Two White Flint North, 11545 Rockville Pike,
Rockville, Maryland, at 8:30 a.m., Dr. William J.
Shack, Chairman, presiding.

MEMBERS PRESENT:

WILLIAM J. SHACK Chairman

SAID ABDEL-KHALIK ACRS Member
GEORGE E. APOSTOLAKIS ACRS Member
J. SAM ARMIJO ACRS Member
MARIO V. BONACA ACRS Member
MICHAEL CORRADINT ACRS Member
THOMAS S. KRESS ACRS Member
OTTO L. MAYNARD ACRS Member
DANA A. POWERS ACRS Member
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P-R-0O-C-E-E-D-I-N-G-S
8:30 a.m.

CHAIRMAN SHACK: The meeting will now come
to order. This is the first day of the 543" meeting
of the Advisory Committee on Reactor Safeguards.
During today's meeting the Committee will consider the
following: draft NUREG-1852 demonstrating the
feasibility and reliability of operator manual actions
in response to fire; maximum extended load and line
limit analysis plus (MELLLA+) and supporting topical
reports; an overview of the PHEBUS-FP experimental
program and results of recent tests; a subcommittee
report on the Vermont Yankee renewal application; a
status report on the quality assessment of selected
NRC research projects; and preparation of ACRS
reports.

This meeting is being conducted in
accordance with the provisions of the Federal Advisory
Committee Act. Mr. Sam Duraiswamy is the Designated
Federal Official for the initial portion of the
meeting. We have received no written comments or
requests for time to make oral statements from members
of the public regarding today's session. A transcript
of portions of the meeting is being kept and it is

requested that the speakers use one of the
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5

microphones, identify themselves and speak with
sufficient clarity and volume so that they can be
readily heard.

And we're going to start this morning with
the draft 1852 on operator manual actions in response
to fire and George will be leading us through that.

DR. APOSTOLAKIS: Thank you Bill.
Sometime ago, the staff was developing a rule to
credit operator actions during a fire and as part of
that, there was a draft regulatory guide which the
Committee had the opportunity to see some time ago.
The rule was withdrawn about two years ago, but now
the draft regulatory guide has come to us as a NUREG
report and the intent is to support the staff's review
of possible exemption requests of the utilities, of
the licensees, that they may submit to the NRC. All
this is within the deterministic space of Appendix R.

The Committee had decided some time ago
not to review the draft guide, but wait until after
the public comments were received and resolved and
this is where we are today. You will hear about the
report itself but also the public comments and how the
staff disposed of them. So we start with Jose, I
think.

MR. IBERRA: Good morning. My name is
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Jose Iberra and I am the Branch Chief of the Human
Factors and Reliability Branch in the Office of
Nuclear Regulatory Research. We're here today to
brief you on the NUREG and request your endorsement so
we can public NUREG-1852 and the title of that is
"Demonstrating the Feasability and Reliability of
Operator Manual Actions in Response to Fire."

We have three presenters today. Dr. Sunil
Weerakkody, the Branch Chief from Fire Protection
Branch in the Office of Nuclear Reactor Regulation,
and Sunil will discuss the use of this regulatory
NUREG. Dr. Erasmia Lois from the Office of Research
will summarize the contents of the NUREG and tell us
the revisions that were made due to the public
comment. And then Ray Gallucci from the Office of NRR
will discuss the public comments and the staff's
response to that. Sunil.

DR. WEERAKKODY: Why don't I go ahead and
start what I have to say. My objective is to share
with you as Jose said the role that this NUREG will
play in ensuring the safety of our plants. Go to the
second slide.

For the benefit of the members here,
especially after hearing the number of issues you go

through in one day, let me quickly go through the
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context of this NUREG. In the fire protection
regulations, we have labeled the typical use called
ITIT.G.2. It's pretty much when we say an area is a
IIT.G.2 area, we refer to an area where redundant
safety equipment or cables are located.

In maintaining fire safety, the regulation
has provided three provisions for III.G.2 areas. You
are required to have a three hour fire barrier or a
one hour barrier with detection and suppression or an
24 foot separation with detection and suppression.
There is no provision for III.G.2 areas for operator
manual actions.

When this issue came to life that some
licensing are used unapproved manual actions, there
were a number of deliberations with the Office of
General Counsel, CRGR, the Commission and as Dr.
Apostolakis summarized here, you know, the industry
said to us if based on the staff position the
implementation could result in the Agency receiving
about 1,000 exemption requests. At that point, we
went to the Commission and said let's amend the rule
and the provision to enable the user of operator
manual actions given that the licensees had detection
and suppression and needs criteria which we typically

call as feasibility and reliability criteria.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

8

The Commission received the proposed rule.
They approved the proposed rule with a 5-0 vote and
basically those in the staff, we do and at the time
when they issued the SRM, they did agree with the
staff on the detection and suppression and also
specifically mentioned in the SRM some of the
controversial issues, things 1like time margin and
agree that the time margin should be addressed. And
this is the time as Dr. Apostolakis said, we were due
to do a NUREG.

The rule when it was proposed, we got a
lot of public comments. Other industry stakeholders
said if the rule stays as is, we are still going to
get thousands of exemptions. Our stakeholders like
the public, they basically said we are watering down
fire safety. So we weren't making anybody happy. We
withdrew the rule.

When we withdrew the rule, by process, we
go and tell the Commission here is why we are going to
withdraw the rule. 1It's not meeting the intended
purpose. The Commission endorsed again with the 5-0
vote that the rule should be withdrawn, but more
importantly, in the SRM, they basically said we need
to deal up some guidance to deal with the 1,000

exemptions that we would get and that meant an
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extension to SRP-951. That's the standard review plan
for the fire protection. If you go to that, there is
a post reference coming from there to the reg. guide
to this NUREG.

So the place of this NUREG, the reason we
want this NUREG, is if we then receive the 1,000
exemptions we want the staff here in the NRR to
perform consistent reviews. That is the intent and
that is the only intent. But we recognize that a
structure or streamline, the knowledge, was out there
in fragmented fashion. So we like this NUREG.

As T said, the intended role of this draft
NUREG is if a licensee chooses to rely on an OMA as
opposed to the passive features required by the
regulation and seeks NRR approval of the exemptions
from the rule or an amendment for the post-79s for the
license, the NRR staff will use this NUREG to enter
consistent reviews of those requests, i.e., the NUREG
is an extension to our SRP. Let's go to the next
slide.

Before you hear from Erasmia and Ray which
will be a number of details that some of it would be
tough to understand, I want to put forth the context
of the public comment. When we sought comments on the

NUREG, we were asking comments on the content of the
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NUREG, not the regulatory context of the NUREG.
Nevertheless we got a large number of comments on the
regulatory context of the NUREG. In our way -- we had
addressed those ways not one but a couple of times
with CRGR, with the Commission and the Commission
endorsed our positions with 5-0 vote each and every
time. However, just so we put all the information in
front you, the memo from our Director captured all
comments whether they were pertaining to the NUREG or
they were pertaining to the regulatory context.
Finally and last, we are here, NRR is
here, to seek your support, your endorsement, to this
NUREG in a final form because we truly believe that
this NUREG together with all the other elements out
there is going to make a real difference to the safety
of our operating plants which may be operating for 40,
50 or 60 more years. The reason I emphasize that
point is we have some plants out there who want to
rely on OMAs or operator manual actions as opposed to
the engineered factor features and this Agency is dead
against that. So for some plants where they have a
few operator manual actions, they would work. But if
you have 100 operator manual actions and you don't
know whether they are feasible or reliable, the

pressure is on and we want to get to that end. Thank
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you very much.

DR. APOSTOLAKIS: Now you mentioned the
three requirements that are in IITI.G.2. Three hour
barrier, one hour |barrier with detection and
suppression capability and 20 foot separation again
with detection and suppression. The licensees can use
the operator manual actions in lieu of any one of
these? In other words, in the absence of the three
hour barrier somewhere, they can say we were doing
something else plus we rely on manual action.

MR. WEERAKKODY: Yes.

DR. APOSTOLAKIS: Any of the three?

MR. WEERAKKODY: Any of the three, that's
correct.

DR. APOSTOLAKIS: Because my impression
was that it was primarily in the second one, one hour
fire barrier, but it's --

MR. WEERAKKODY: It could be just another
option. The other things we're emphasizing is if you
are replacing your passive feature which is in III.G.2
you need staff to even approve it and we are telling
when you send that in, I'm telling my staff, here are
the elements that the amendment or the exemption
should address. So, for example, if a plant area

doesn't have detection and suppression, then in
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addition to meeting the criteria that are listed here,
they still can ask for approval but we would look for
some additional information to justify why it is still
good even without --

DR. APOSTOLAKIS: Now, the other
impression I have is that you don't -- I mean, you
don't intend to approve manual actions alone. I mean,
they have to be accompanied by something else, too,
like detection and suppression capability or something
else. Can someone come in there and say, look, "We
don't have a one-hour fire barrier, we don't have
detection and suppression, but boy, we have trained
our people and they can do this in 30 seconds". Is
that something that you would look into or is it dead
on arrival?

MR. WEERAKKODY: It's not dead on arrival.
What we would 1look for is, 1f vyou don't have
detection and suppression, we would look for a higher
level of safety in terms of you mentioned we have
crane operators. We would look for the combustible
loadings. We would look for, you know, what are the
emission frequencies, the other features they have
before we -- it's not dead on arrival.

DR. APOSTOLAKIS: Can you look at ignition

frequencies in a Appendix R?
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MR. WEERAKKODY: Qualitatively, you could.

DR. APOSTOLAKIS: Qualitative, that's an
interesting idea. The qualitative frequency is what,
yvellow per year?

MR. WEERAKKODY: If you look at before
PRA, how we approved some of these exemptions, okay,
we would -- you know, really we would be looking at
the singular elements but the decisions were made in
a qualitative manner. Like a licensee would say, "I
have no combustibles in this area", or they might say,
"I have only one cabinet and some features," and say,
"it's 50 feet away from the two trains", that type
now.

But now, there is the PRA, obviously, it's
most likely going to be into the PRA area here. If
you have PRA.

DR. APOSTOLAKIS: You said frequency, you
made a mistake.

DR. MAYNARD: What is the situation right
now because most of these exemptions are not going to
be because people want to remove something they have,
it's because they can't meet one of these requirements
and they haven't met it for some time? So without
issuance of this, we're in the situation right now, so

what is the current situation of plants that aren't in
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compliance with these three?

MR. WEERAKKODY: There's 42 plants who
have -- who are addressing this issue through the 805
transition using five PRAs.

DR. APOSTOLAKIS: I'm sorry, say that
again, 40°7?

MR. WEERAKKODY: There are 42 reactor
units who are addressing all of operator manual
actions, everything out there, the barrier issues
through the risk informed process, 42, 805.

DR. APOSTOLAKIS: 8057

MR. WEERAKKODY: Yes. Out of the
remaining 62 plants, this is the non-805, there's a
number of plants who don't have -- now, I don't have
the exact numbers, who don't have that many operating
manual actions and they're okay. You know, if you go
to the later vintage boiling water reactor where the
-- you know, even the old vintage boilers where you
have a lot of space and they can easily do this, but
then there's a set of plans, you know --

DR. APOSTOLAKIS: How many are out there?
I mean, what are we talking?

MR. WEERAKKODY: I don't want to give you
numbers that I can't defend, but there's a number of

plants and, you know --
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DR. APOSTOLAKIS: But it's a small number?
Is it half or is it -- I mean, you don't have to be
specific. I mean, is it a big deal for the industry
or is it a few licensees that worry about this?

MR. WEERAKKODY: Okay, this is personal
speculation but I'll answer your question.

DR. APOSTOLAKIS: All right.

MR. WEERAKKODY: When I, based on my
personal experience and what I have observed, all the
PWRs which are compacted design don't have a lot of
separation and if they are using a number of operator
manual actions, then right now, you asked for right
now the situation, the Commission said they have three
years to fix the problem which ends in March 2009.

I have gotten so far as opposed to the
1,000 at this point, like two exemptions in house. We
have -- 1like there was one case where you know, I
vaguely recall, there was a 3(D) (2) area that was a
top of a roof, okay. So we look at what can happen
and we approve that. So the thing is though, not
every 3(D) (2) area is the top of a roof, okay.

DR. MAYNARD: Well, I'm trying to
understand for those who are like using the PRA and
some other -- is everybody -- no matter how they're

showing compliance right now or how they're doing it,
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is everybody going to have to come back in with
exemptions then?

MR. WEERAKKODY: Some will have to come in
with exemptions, yes. It's a choice of the licensee.

DR. APOSTOLAKIS: Not under NFPP 805.

MR. WEERAKKODY: Not under 805. Under 805
they send out this one big submittal.

DR. APOSTOLAKIS: Yeah, it's very
difficult.

MR. WEERAKKODY: The other plants, we
expect some plants to see some situations. Let's say,
you know, Plant X has only three operator manual
actions and they want to address that and they might
send, you know, single exemptions or three and ask us
the --

DR. MAYNARD: And just one last question.
You said that the Commission gave the industry three
years to fix it. What form did that come out in?

MR. WEERAKKODY: It came out in a Federal
Register notice. When we -- when the Commission
approved the finding that we draw the rule, in that
FRN, they told plants that they are required to put
comp actions right away and then fix the problem by
March 2009. TIf you want me to provide you that FRN.

DR. MAYNARD: No, thank you.
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DR. APOSTOLAKIS: So shall we go on?
Erasmia?

MS. LOIS: Sure. So, I would like to note
here that the NUREG 1852 has been developed with
strong collaboration, actually, it's a project of both
offices, Research and NRR. NRR has been given all of
the qualitative criteria, the determination criteria,
research with the development of the build base
analysis and I would like to note that Sandia National
Laboratories has also supported this activity.

What I will try to do wvery quickly is
summarize the content of the NUREG and then actually
Dr. Gallucci will address the public comments and also
note how changes were made. And again, we would like
to have the ACRS endorsement to publish the NUREG.

In terms of background, Dr. Busalike
(phonetic) discovered it. It did start as a Reg Guide
drafted guide 1136 and after the Commission approved
the withdrawal of the rule, we recognized that we need
the technical basis that was developed for the draft
reg guide to support the staff reviews of exemption
requests. And therefore, the NUREG was developed to
retain the technical work and support the NRC staff
reviews.

It has been referenced in the Regulatory
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Guide 1.189 and the ACRS has been briefed frequently
on this topic. What are the objectives of the NUREG
is to provide the technical basis and deterministic
guidance for justifying manual actions that manual
actions about feasible and reliable and to be used as
a reference guide. In terms of scope, it addresses
feasibility and reliability criteria but it does not
address control room evacuation type actions and also
this -- the third bullet here does not establish
defense-in-depth criteria. We note that during the
public comment it was pointed out that as you
substituted the Appendix R criteria with this NUREG,
and it does not.

In terms of status, we are briefing the
ACRS today and we are planning to submit to the
NUREG's publication in September of “07. So what is
the approach? The approach is to develop
deterministic criteria on the basis of, and I'm noting
here all four different bullets. First of all, we
build on the inspection guidance and insights and
experience that were developed through the inspections
that have been done through the years on manual
actions. So that was a primary resource for
developing the criteria.

Also, a big aspect is the input from human
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factors guidance and the related documents and I'm
referencing here some. The review and insights and
experience that we have developed from reviewing PRAs,
the IPEEE reports, the NUREG-6850 for quantification,
fire quantification study and also the HRA development
activities and applications.

And the final note here is that in many
respects the NUREG criteria were implicitly used by
the NRC staff and inspectors and therefore, it is not
a new position, a staff position that has been noted
sometimes in the comments. The last comment here is
that we are working with EPRI to develop a risk-
informed approach for those plants that are going to
use an NFPA 805 and this work is started this month.

I think the committee's interest today is
more on what are the comments and how the NUREG was
revised, so I don't plan to go into any kind of depth
in citing what are the criteria, what is the content
of the NUREG but I do note that it contains both
feasibility and reliability criteria and first, it has
two divisions, the criteria documented and the
technical Dbasis for those criterias is also
recommended and then we provide guidance for the
implementation. And the guidance, actually -- the

content is actually the same with Reg Guide 1136 and
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where the differences are in the Reg Guide we had
recommended a factor of two to be used as a time
margin, kind of a universal factor and that was -- has
been changed because we recognize that there are many
different ways that you can demonstrate that you have
extra time for example, or you may come in with a
conservative analysis, et cetera. However,
demonstrating that extra time needs is needed to be
available to cover the variability and uncertainty of
the fire conditions and the manual actions that are
going to be taking place is still emphasized in the
report.

And the other change is that licensees can
justify their approach for addressing the availability
and the wuncertainties. They don't have to use a
specific time margin factor. These changes were done
as a result of public comments and also Commission
recommendation in the SRM Of January ~05.

What are the criteria? I mentioned here,

time is -- so in order to implement a human action,
you have to come to estimate time for -- needed to
implement the action and 1t has -- the time

estimations have to address both feasibility and
reliability and when you do time estimation with

respect to the feasibility, you have to take into
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account all of the unrelated uncertainties with those
uncertainties that are foreseeable for example, the
type of the fire, it's slow, fast, et cetera with the
possibility that you may have to take a human action
in a toxic environment, the indications, et cetera.
So when vyou estimate the time for the
feasibility you have to address availability and
uncertainties that are, epistemic type of
uncertainties when, however for the availability, you
have to take into consideration the unknown, the fact
that you may not have your best crew. Your crew may
be doing something else and they have to -- and
therefore, it may take a little bit more time to
prepare for doing the action, et cetera. The
environmental factors, if you would like to have human
actions, you would 1like to make sure that the
environment under which the human action is going to
be performed has to be according to the guidance we
have for human actions, the 1lighting, the toxic
environment, humidity, et cetera has to be addressed.
The functionality and accessibility of the equipment
has to be insured. The available indications must be
available so that for both the diagnostic the need to
make -- to diagnose the need for the action and also

communicate with appropriate staff and also to respond
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back to the staff.

Communications, another issue, I don't
think I really have to go down this unless there are
specific questions from the committee but these are
the criteria.

DR. APOSTOLAKIS: Well, one thing that
strikes me when I see all this is that we are asking
the reviewer, and of course the licensee who 1is
preparing the request, to make an awful lot of
judgments regarding all these factors which are, of
course, legitimate factors. And at the same time, we
have in another context, developed ATHEANA which, in
fact, does a very good job identifying scenarios and
deviations from the expected scenario and so on. It's
really very surprising that this kind of guidance here
does not take advantage of work that the agency has
done in a different context and doesn't even say that,
you know, you may want to use event trees to identify
the various possibilities, the various contexts that
ATHEANA has defined. And I'm wondering why that is.

I mean, it would be -- why this context
which is real life regulation rely on judgments of
people but when we do a PRA, we develop all sorts of
tools to help people structure their judgments and

make a better job, do a better job, and also we make
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the 1life of the reviewer much easier when the reviewer
has in front of him or her trees with an
identification of the various conditions. So I'm
wondering why that is.

MS. LOIS: 1I'll try to answer and then
probably Ray and Sunil may have a better answer for
you. ATHEANA starts with a PRA and yes, identifies
context but identifies context but identifies context
with respect to specific scenario and the specific
human action that has to be performed for addressing
that specific scenario. Here this is a deterministic
evaluation and it's been structured so that all -- it
would have to address all human actions that may be
implemented. So it's not an NFPA 805 kind of analysis
where you go into the specific area, "This is my
scenario, this is my area and therefore, what is the
context under this scenario?" So that's going to be
done by this collaborative effort for 805.

However, and this is what I tried to say
before, all of the insights to the ATHEANA development
and the reviews of IEEEs and the expertise that has
helped us out and you're familiar with expertise,
Sandia, et cetera, we believe that we have brought in
those aspects when we built the availability concept

and the time margin and the feasibility and also in
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the criteria here about demonstrations and how
licensees can -- what are the criteria for
demonstrating the feasibility and availability of the
action. So it is a deterministic approach that has
been building tremendously on the risk-informed
approach but it's the deterministic approach.

DR. APOSTOLAKIS: I think what you're
saying is that that the application is different and
that's true. In the intended use of ATHEANA, you
would have a PRA, so you will have your sequences and
so on and you look at human actions. But the concept,
though, still applies, because you can say, "I have a
fire in this location". Essentially, you're asking is
what can happen next. What are the events that would
follow that fire and where so the operator manual
actions come into the picture to save the day? And it
seems to me that this kind of analysis would be helped
a lot by having those diagrams, you know, some sort of
event tree.

Another thing is that if we say that some
regulation is not risk-informed, that does not mean
that we are excluding automatically all the methods
that have been developed under the PRA factor. And
event tree is just a systematic way of structuring

sequences, scenarios. And it seems to me it can
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equally well be applied to a deterministic analysis ad
in a probabilistic analysis because now you are asking
both -- as I said earlier, both the analyst and the
reviewer to make a lot of judgments regarding -- and
these may be dependent, too, and I'm sure that it's
mentioned someplace that, you know, if you have this

communication, we can go this way and so on, but I

think it would have been helpful to borrow -- to have
borrowed from those things. Sunil, you have something
to say.

MR. WEERAKKODY: No, I agree with pretty
much everything you said, Dr. Apostolakis. What I
wanted to say was, you know, just the use of the word
ignition frequency got me into a lot of trouble right
there, okay?

DR. APOSTOLAKIS: If you think that's a
lot of trouble, Sunil --

DR. MAYNARD: You haven't seen anything.

MR. WEERAKKODY: And here's the vision the
Agency has in terms of curing fire protection. We
envision that there will be a set of 805 plants and
then there will be a set of plants who would maintain
their deterministic basis. And this document is for
those people who want to maintain deterministic. So

unless -- even though technically, I agree with
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everything you say, unless you have the capability to
basically say everybody should adopt 805, which Dr.
Gallucci likes to do but we can't do it, we have to
have that deterministic part available. And that's
why -- but I would say, Dr. Apostokalis, that one of
the key things you said in terms of modeling, I wasn't
closely molding the development of each guidance but
if you put the factors you consider in developing an
HRA, and you look at these factors, I think you're
going to find a lot of correlation and consistency.
One final thing, with respect to the
judgment, I remember after the last meeting that in
the trade press there was a lot of concern as to the
judgment, the need for judgment on clarity. I again,
agree there's going to be a lot of judgments. That's
what happens when you try to replace a passive feature
with the operator manual actions. So in my view,
there are going to be cases where it's all very clear
that an operator manual action is safe or safe enough.
That's fine. Then there are going to be a number of
cases where we could show that it's not acceptable and
then there's going to be some middle degree but I
can't see -- I mean, we have tried very hard to make
it as easy as possible but there's still going to be

some judgment. I agree, again, I have --
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DR. APOSTOLAKIS: Again, it seems to me
that implicit in your answer is that i1f we are in
Appendix R space or deterministic space, then we don't
even look at the methods PRA that's developed and I
think that's not the way to look at it. I mean,
you're not going to do a probabilistic analysis but to
structure the scenarios using some event trees is not
being risk-informed. It's just making your life
easier. So that is my main point.

DR. MAYNARD: I think that that's a tool
that should be available but not required for this
situation. I really would rather see simple as
opposed to more complex -- I believe that this NUREG
and the criteria set out, I think, overall was very
good. I think these are the things that need to be
considered. My concern is in the level of detail that
it's going to take to justify a lot of these things.
And I appreciate your comments about some are going to
be obvious and some are going not be obvious. And my
concern is that if, even for the obvious ones, if we
go to requiring far too much, we're going to get
bogged down not only with the licensee but also the
regulator on trying to process these things. And the
NUREG has a lot of detail on some things that I'm not

sure how they'd be addressed anyway.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

28

I mean, you talk about having to take team
dynamics into account and a number of things like that
that, you know, depending on who is reviewing it and
what guidance is out there, you know, I can see
getting bogged down in a lot of things, where I would
like to have some assurance that this is going to be
kept to a reasonable of effort for the given situation
that's having to be reviewed there.

DR. APOSTOLAKIS: But my point, Otto, is
that by using those diagrams, you do make it simple.

DR. MAYNARD: But I don't think you should
be required to do that for --

DR. APOSTOLAKIS: But it's not even
mentioned, they are not even mentioned that these may

be tools that will help you structure all these

judgments.

DR. MAYNARD: I wouldn't mind if there are
tools that are available. I just --

DR. APOSTOLAKIS: There should be.

DR. MAYNARD: -- not requiring them for
everything. It is a way to approach it and deal with

it because some of these things are going to be fairly
simple. Some of these things you should go through
the check list and say, yeah, yeah, yeah, yeah, and

"Yes, we can easily do it. We've got five hours to do
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it. We can do it in 30 seconds, no big deal". But
others are going to be far mor complicated and you may
need some of those tools to demonstrate it.

DR. APOSTOLAKIS: Yeah, but it's not that
you always have to do this. I mean, screening and
looking at the cases, it's obvious what you should do.
It's part of the game. I mean, there's no question
about it. Okay, you have one more slide?

MS. LOIS: Yes, in terms of comments, I
guess there were --

DR. APOSTOLAKIS: Is Ray going to cover
this?

MS. LOIS: Yes, Ray will cover that and
what I would like to note is that we haven't done
substantial changes in the NUREG. We've done some
clarification changes to clarify things and also with
regard to technical comments that came in, we've
change the content as well.

DR. APOSTOLAKIS: Well, I have a few
comments on the report itself, the NUREG itself and I
guess this is the time to ask them.

MS. LOIS: I probably --

DR. APOSTOLAKIS: Not on the comments, on
the report itself.

MS. LOIS: Sure.
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DR. APOSTOLAKIS: There's something I
don't understand on page 17. Well, you don't have to
go there. "Operator manual actions can be used to
satisfy paragraph III.G.1 requirements since these
areas do not contain redundant safety shutdown plans".
What do you mean by that?

MR. WEERAKKODY: There are -- let me take
an actual situation. Let's say you have a plant which
has a high pressure injection Train A and a high
pressure injection Train B. Okay, they're in two
separate crews. However, you postulate a fire where
you may have to take an action to trip one of the
pumps. Okay, so in other words, you have done your
separation. You meet the regulation but you still
need to do some operator action, maybe walk into some
cabinet and then take an action and in terms of making
sure that that action can be done, you could use this
as a guidance but the bigger question is operator
manual actions, they're not allowing II.G.2 but they
are allowing II.G.1 and III.G.3 like control room,
okay. So did I answer your question, kind of?

DR. APOSTOLAKIS: Kind of, yeah. But
that's not a very important question. I have a couple
of other questions that I think are a little more

substantive. So we talked about the scenario and all
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that. Now, when it comes to judgments, there is a
very detailed evaluation in the appendices especially
and basically the examples point to the factor of two
as an appropriate or sufficient margin. Although the
Commission don't specify and you don't. We just say
this is what came out of this.
What's troublesome about this is that we
all know that these judgments are biased, not because
people are bad people. Most likely it seems to me
when a licensee does this, they will rely a lot on
their operators. And by the very nature of the
operators, we tend to be optimistic, again, not
because they are bad people. That's how they think.
"Oh, sure, I can do that", which of course in a real
situation may not be so easy to do.

And there was a study sponsored by the NRC
a long time ago, at Oakridge National Laboratory, that
came up with a conclusion that -- I can in fact --
that study found that the median response time for
inadvertent safety injection and particular human
action, based on operating experience is about three
times larger than the value estimated by the
operators. So the operators under-estimated by three
times again because of this intrinsic bias that things

will be okay. Then we have the study that the staff
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did on estimating the frequency of pipe failures when
we were looking at the risk informing 5046. And they,
in fact, "corrected" in quotation marks, the expert
judgments and that was part of their final proposed
curves. They corrected them for biases. And yet,
here, we just go with those judgments and then we say,
you know, roughly a factor of two will be satisfactory
because in the exercises that the staff did which
involved PRA analysts, that's what they found. So
again, this is a problem with judgments and especially
in this case. I mean, the other case we're talking
about, there was specific actions in specific
scenarios, under specific conditions.

Now, we are talking about, you know,
having a whole list of bullets that they have to take
into account and pass judgment. And that worries me,
that, you know, they may think they are conservative,
when, in fact, they may not be. And I wonder how we
can handle that. I mean, and the other thing, of
course is, which is related also to my comment about
event trees, as an agency, it seems to me it would be
nice to have consistent approaches to various problems
when they involved the same underlying issues. So we
can't use event trees here and then not here because

this is deterministic. We cannot correct expert
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judgments here because it Jjust so happened that a
statistician was part of the team and he was sensitive
to it and not do it here, when, in fact, what we're

talking about here is the real regulatory activity of
the agencies, not just a study. I mean, this is what
people will do.

So this inconsistency bothers me a little
bit. It bothers me a lot, not a little bit.

MR. WEERAKKODY: What I'm going to
address, Dr. Apostokalis, is your question about --
and you were mentioning this and in fact said, "Can
you give some assurance". If you look at your
comments in the following context, you would
understand where the staff is on this. We had
operator manual actions 20 years ago or 15 years ago,
you know, some plants in IIT.G.1, III.G.3.

We didn't have a NUREG. Inspectors used
their judgment to make sure that the licensees
complied with the rule. The rule simply said you
should be able to, I can't remember the exact words,
shut down the plant and reach your or stand by your
shutdown, whatever the tech spec said. That's what we
operated on. And there is always going to
inconsistency at the inspector level.

The next level comes in when we went to
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the proposed =zrule. Both the Agency and the
stakeholders got sensitive to this issue more and more
and then we created the list that in my view, this is
again a personal option. That should have been
sufficient for inspectors. Okay.

But then again, we get hit with more
guidance. So now we write a book and there are still
going to be judgments within the book and if I write
another book, there's going to be more guidance.

And here's how this would play out in the
regulatory exemption space. First off, if you have a
licensee who has a large number of factions because
you have compact spaces, lack of separation. What the
Agency and regions, they don't go the exemption rule.
They just fix the plant with the barriers where they
should be and forget it. Don't come to us for
exemptions because if they come for any exemptions for
that kind of scenarios, that judgment is going to play
a significant role and depending on the staff, I mean
we try very hard to be consistent, but let's say three
years down the line, okay, I can't give any assurance.
I don't know if I'll be in a different job. The staff
may be doing different jobs. This book would be
there. There will be judgment.

But if you look at whether it relates to
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the PRA experience or deterministic space, the
judgment is there. You cannot get away with it.
However, there are clear cases where a -- test IIT
manual actions, no combustibles, have plenty of time.
So you don't run into these margin issues and the
staff doesn't ask a lot of questions. The staff has
the latitude to use their brains and ask the questions
to get reasonable assurance. There will be judgment
there. There are no assurances. The staff experience
level will prompt them to ask the right question. If
the margin is too 1low, it 1s 1like containment
pressure. If you say you have to meet 48 and you come
in 47.9, there are going to be a lot of questions. If
you come in at 20, less questions. The same thing
applies here. I don't --

DR. APOSTOLAKIS: Sunil, you are making
the case that this necessarily will involve judgment.

MR. WEERAKKODY: Yes.

DR. APOSTOLAKIS: This is not contested.
It's true. What is contested is that precisely
because there are a lot of judgments, we have
developed tools to try to structure those judgments
and reduce the biases and these tools are not used to
the extent they should be used, in my view anyway, in

this report. That's really the issue.
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MR. WEERAKKODY: Okay. That's --

DR. APOSTOLAKIS: But maybe we can go on
with Ray's presentation.

MR. WEERAKKODY: ©No, I agree with that.

DR. APOSTOLAKIS: Because we have to
finish -- I understand NEI would like to address us.

CHAIRMAN SHACK: Just to be fair, George,
if you look at page B-8, they do in fact discuss your
factor of three in that Oak Ridge report and one of
their arguments here is that they are doing this
demonstration which gives them a little bit more and
they're still adding the factor of two on that because
they feel that there's an optimism there.

DR. APOSTOLAKIS: Where is that
discussion?

CHAIRMAN SHACK: At the bottom of page B-
8, section B.2.2.4.

MS. LOIS: So all of these actions have to
be demonstrated --

CHAIRMAN SHACK: Right.

MS. LOIS: -- for their reliability and
you add time to that.

CHAIRMAN SHACK: And we haven't gotten
away from the judgments, but at least these people

have considered this problem and that's their judgment
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that the two was still sort of right.

DR. APOSTOLAKIS: I just don't see that
factor of three anywhere.

CHAIRMAN SHACK: Go down to the last
paragraph on B-8.

DR. APOSTOLAKIS: On B-8.

CHAIRMAN SHACK: They said it took 30
minutes and it took almost 90. That's a factor of
three, although they don't say a factor of three.

DR. APOSTOLAKIS: The last paragraph says,
"For the same reasons as cited above..."

CHAIRMAN SHACK: No. "However, 1in extreme
cases as a high as a threefold increase has been
observed."

DR. APOSTOLAKIS: On B-87?

CHAIRMAN SHACK: Page B-8, bottom line at
least on mine.

DR. APOSTOLAKIS: Not on mine.

CHAIRMAN SHACK: Okay. Well --

DR. GALLUCCI: It's the third paragraph in
section B.2.2.4.

CHAIRMAN SHACK: Right. Whatever page
number that's on.

DR. GALLUCCI: In mine, it's the middle of
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DR. APOSTOLAKIS: The second paragraph of
B-2.2.4.

DR. GALLUCCI: Third paragraph. "However,
in extreme cases..." B-2.2.4.

DR. APOSTOLAKIS: Yeah, okay. And that
doesn't surprise me because of the people who
participated.

CHAIRMAN SHACK: Right.

DR. APOSTOLAKIS: But just saying that,
yeah, it has been observed, what does that do? How
does that help me?

CHAIRMAN SHACK: Well, then they go onto
argue what's different about their case and again you
can accept or not accept that. But they present at
least a discussion of the issue is all I'm saying.

DR. APOSTOLAKIS: I think there is
overkill here, but I'm pretty sure as Erasmia
mentioned knew about it at least. The question is not
it's determined by and the fundamental problem that I
have is this utilization, this inconsistency between
this approach and what we're doing now. That's really
-- Ray, why don't you go ahead?

DR. GALLUCCI: Okay. My part -- Ray
Gallucci from Office of Nuclear Reactor Regulation.

I'm going to go over the highlights of the public
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comments and the responses to these public comments.
I'm not going to go into all of them obviously for
time purposes. Next slide please.

There were 110 total comments. The
breakdown is shown there. The one shown in red are
the ones that I'm going to discuss today as in our
opinion these were the key comments, but obviously we
received comments on all these different areas. Go
ahead to the next slide.

The first comment, "Area was operator
manual actions versus the passive features for fire
protection." The theme of the comments, "By allowing
industry a compliance strategy through submission of
a massive number of exemptions or a complicated array
of dubious operator manual actions in lieu of
qualified passive fire protection features as intended
by law, NUREG-1852 diminishes the defense-in-depth for
fire protection of safe shutdown systems and increases
the risk to the public's health, safety and security."

The NRC response, "NRC has granted plant-
specific operator manual action exemptions in the past
where criteria such as those in NUREG-1852 were met.
Plant-specific exemptions cannot be applied
universally. The appropr