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INTRODUCTION

The Advisory Committee on Reactor Safeguards (ACRS) Future Plant Designs Subcommittee
met in room T-2B1at the Headquarters of the U.S. Nuclear Regulatory Commission (NRC),
located at 11545 Rockville Pike, Rockville, Maryland, on April 9, 2013. The Subcommittee was
briefed by representatives of the U.S. Department of Energy (DOE), Idaho National Laboratory

(INL), and the NRC staff regarding NGNP research and key licensing issues pertaining to
DOE'’s Next Generation Nuclear Plant (NGNP) Project. The INL presentations also included
information regarding DOE/INL’s defense-in-depth approach and reactor building design

alternatives.

The meeting convened at 10:00 AM and adjourned at 5:16 PM. The meeting was open to the
public. No written comments were received from members of the public related to this meeting.
No oral comments were received from members of the public during this meeting.
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SUMMARY

The purpose of this meeting was for the ACRS Future Plant Designs Subcommittee to receive
an information briefing from the NRC staff regarding its assessment of DOE/INL'’s positions
related to NGNP key licensing issues:

e Licensing basis event selection

e Source terms

e Functional containment performance
o Emergency preparedness.

The Subcommittee also received a briefing from DOE and its lead laboratory, INL, on the NGNP
Project. The DOE/INL briefing reviewed key messages from the DOE/INL January 17, 2013
Subcommittee briefing, discussed the NGNP defense-in-depth approach, and described reactor
building design alternatives.

The staff viewed the DOE/INL’s proposed approaches to the above NGNP key licensing issues
as being generally reasonable. In regards to areas of staff concern, the staff believed that
deterministic elements of licensing basis event selection should be strengthened and technical
issues should be resolved through prototype testing in accordance with 10 CFR 50.43(e)(2).
The staff also discussed potential policy issues which may require future Commission direction.

At the conclusion of the meeting, the Subcommittee members and their consultant commented
on various aspects of the information presented by DOE/INL and the NRC staff. Several
members expressed concern regarding the staff’'s de-emphasis of using probabilistic risk
insights when determining design basis accidents. A member pointed out that there seemed to
be a need of clarity between DOE/INL and the staff regarding the staff’s intention to use the
prototype regulation (10 CFR 50.34(e)(2)) to resolve outstanding design issues. A member
mentioned the potential complexities related to operating multiple reactors from a common
control room at a single site, as well as emergency planning challenges. A member expressed
concern regarding the different treatments of uncertainty for anticipated events and beyond
design basis events (mean), and design basis events (95%). In addition, there needed to be
clarity on the definition of an event sequence and how event sequences will be used to identify
and categorize licensing basis events. A member mentioned that the DOE/INL description of
defense-in-depth appeared to be thorough. Also, the idea that changing the order of items in
event trees could change the categorization needed additional consideration. The ACRS
consultant agreed with many of the above observations and expressed concern regarding the
lack of use of societal risk in the selection of accidents, the unresolved issue of air ingress, and
issues with the top-level regulatory criteria (F-C curve): stair step versus vertical line and lack of
how close is too close to a limit.

Finally, a table of significant issues discussed during the meeting is provided below, as a guide
to the transcript.
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Significant issues from April 9, 2013 FPD SC meeting on NGNP

Issue descriptions below linked to location in attached transcript
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PROCEEDTINGS
10:00 a.m.

CHAIRMAN BLEY: The meeting will come to
order. I'm Dennis Bley, chairman of the Future Plant
Design Subcommittee.

We have with us today -- well, we don't.
We have committee members Harold Ray, John Stetkar,
Mike Corradini and Joy Rempe. We might have others
joining us as the day goes on. There's another
meeting that's drawing some of us there.

Dr. Tom Kress is here as our consultant.
Good morning, Tom. Mr. Mark Banks is the -- of the
ACRS staff is the designated federal official for this
meeting.

The purpose of today's meeting is to
receive a briefing from Idaho National Laboratory and
the NRC staff on the NGNP project. Department of
Energy, the official sponsor of NGNP is here too.

During the subcommittee meeting on January
17 we received an update from INL on the TRISO coded
fuel research. INL also briefed us about the work
they've been doing with the NRC staff on development
of a licensing framework for NGNP.

Today we expect to hear from the NRC staff

regarding their review of INL work on the licensing

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433
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5

framework development in addition to hearing from INL
this morning.

Member Mike Corradini, Joy Rempe, Harold
Ray and Dana powers have some potential conflict of
interest. Hence they may be limited in discussion
regarding their own work.

The rules for participation in today's
meeting were announced in the Federal Register on
March 25 of 2013 for an open meeting. This meeting is
open to the public.

We have a telephone bridge line for the
public and stakeholders to hear the deliberations. To
minimize disturbance the line will be kept in listen-
in mode only until the end of the meeting when we will
provide an opportunity for any member of the public
attending this meeting in person or through the bridge
line to make a statement or provide comments.

As a transcript of the meeting is being
kept we request that participants in this meeting use
the microphones located throughout the meeting room
when addressing the subcommittee. Participants should
first identify themselves and speak with sufficient
clarity and volume so that they can be readily heard.

We will now proceed to the meeting and I

call upon Mr. Carl Sink of the U.S. Department of

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433
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Energy to begin his introduction of the NGNP project.
Carl?

MR. SINK: Good morning. Thank you very
much for having us here again today.

As an introduction I'd 1like to Jjust
briefly review how we got to where we are today.
Starting back in 2008 the Department and the NRC
jointly issued a NRC-DOE Licensing Strategy as called
for in the Energy Policy Act of 2005.

As part of that it identified that there
were four key licensing technical policy and
programmatic issues that may need Commission
resolution before moving forward with a licensing
framework. These included the acceptable basis for
mechanistic source term calculation, the approach for
using the frequency and consequence curve for
selecting licensing basis events, the allowable dose
consequences for those events, and requirements and
criteria for using a functional containment that was
anticipated for the NGNP.

We have continued this work and after
review by the Nuclear Energy Advisory Committee in
2011 which recommended that we continue working with
the NRC to develop a licensing framework Secretary Chu

endorsed that with his letter forwarding the NEAC's

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

DOE appreciates the strong 1level of
interaction that we've had with the NRC staff. We
published, as I said before, the licensing strategy
jointly. There was review and feedback on a large
number of white papers covering various topics related
to the NGNP. We've had about 18 public meetings over
the last 3 years which were hosted by the NRC. Review
of the NGNP responses to about 450 requests for
additional information and feedback on that.

And then review of technology development
plans specific to the NGNP project as well as approval
of the NGNP quality assurance program description.
And as we'll hear later on today they have given us
feedback on the highest priority licensing issues that
were described in a letter we sent them on July 6.

In that letter we specifically requested
that those four key areas be highlighted again,
licensing basis event selection, establishing
mechanistic source terms, the functional containment
performance requirements, and development of emergency
planning, emergency planning zone distances.

So DOE has been focused and continues to
be focused on resolution of key licensability issues

to enable those applicants and the commercial sector
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to move forward under using a licensing framework.
This framework which NGNP has proposed provides a
process for assuring, along with the fuel
qualification results which we talked about some last
time, may touch again on today, that there is adequate
protection for the public over a wide spectrum of
internal and external events.

And we look forward to today's follow-on
meeting following up on a couple of topics that where
additional information was requested in our January
meeting and also hearing the input from the NRC staff.

CHAIRMAN BLEY: Thank you.

MR. SINK: Thank you.

MR. SILADY: Good morning. My name 1is

Fred Silady and my task here is to provide a summary

MEMBER CORRADINI: Can I ask before we
lose Carl, just so I understand. So, I guess I want
to understand the path forward. I'm sorry. So, with
the position paper -- or I don't know the proper
terminology for what the staff has produced. That
will then be used in what -- what's the next steps
from DOE side given that the staff has responded some
things with agreement, some with not so agreement,

some with policy issues to Commission. What is the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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DOE going to do in response to that?

MR. SINK: From our reading of the actual
papers that were presented to us there was a
significant level of agreement with the positions we
had put forward. And we need to make sure that there
igs clarity in that there's nothing left wvague with
those.

And our understanding is that the NRC
staff based on the feedback they get from the ACRS may
make modifications to those position papers and re-
publish them later this year.

MEMBER CORRADINI: Okay. And then? I'm
trying to figure out is that going to be the end of it
from NRC's interaction with DOE on the NGNP at this
point in time and everything will be put on hiatus?
I mean I'll ask the staff the same question. I'm
trying to understand from your perspective where is it
going.

MR. SINK: At this point in time then that
will be the end of our -- on this particular topic.
The interaction on this licensing framework
development. We are still going to be continuing to
R&D and interaction with the NRC and the staff on the
fuels development, on the modeling, the work we're

doing on HTTF. Other topics that we're doing jointly
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with the NRC staff will continued.

But so far as these meetings on this
framework it was jointly agreed that we've come about
as far as we can come with these topics for right now
until an applicant comes forward.

MEMBER CORRADINI: Okay, so, all right.
So you actually got to the point I guess I want to
understand which is until somebody applies with a
specific design both NRC will stand -- staff will
stand down in discussions with you and then this
effort on the DOE side will essentially cease.

MR. SINK: That's my understanding, yes.

MEMBER CORRADINI: On the licensing
framework.

MR. SINK: The licensing framework, right.

MEMBER CORRADINI: Okay. All right. Then
let me ask one follow-up question. Back in some year,
I don't know what year, a few years ago the Commission
specifically pointed to the NGNP as an example of
exercising the technology-neutral framework process.
This is kind of more of a question for the staff but
since you're there. Has -- and you've seen, I think
it's 18602 1260? I can't remember. Has this been
exercised from your perspective? In other words, has

the technology-neutral framework process been

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

11

exercised with this as an example to the point that it
actually has been advanced. Any progress?

MR. SINK: I think so far as NGNP
specifically and the high-temperature gas reactor
project is concerned it's not completed yet. But we
are anticipating moving forward with other advanced
reactor concepts, licensing framework efforts with the
NRC staff. Discussions about that are standing up
right now for how that would move forward on
additional projects.

MEMBER CORRADINI: Can you remind me what
those are?

MR. SINK: Such topics as a fluoride-
cooled high-temperature reactor, fast reactor, sodium-
cooled fast reactor. Topics such as that.

MEMBER CORRADINI: And your intention, the
DOE's intention is to use an approach similar to what
you'd use for NGNP since this has shown some -- or
this has been shown to be amenable with staff.

MR. SINK: Definitely. A lot of the work
that we've done already in these areas is going to
roll into that effort.

MEMBER CORRADINI: All right. Thank you.
Sorry.

CHAIRMAN BLEY: Let me fire that up just
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a little bit. I think I understood everything you
said but is there a series of technical white papers
and assessments of those papers -- what are your
expectations? I mean we don't have an applicant, we
don't have a design. Is there any agreement from your
point of view that issues are settled at this point or
how do you look on these white papers and the
assessments of them by staff?

MR. SINK: I think that based on the
feedback that we hear today and any additional
feedback and questioning from the ACRS there's
potential that these -- the four key issues could be
settled.

CHAIRMAN BLEY: Okay, thank you.

MEMBER RAY: Well, Dennis, I think that
that -- I had a similar question which is we've used
the word "framework" here a great deal. I'm not sure
we all know what that means which is implicit in the
question you asked.

It really goes not I think to the good
faith effort to provide responses but to how qualified
the responses need to be, you know, how hedged given
the limited information is available at this point in
time.

So I think we shouldn't delay things here
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now but I do think a better understanding of what is
meant by the Commission itself in terms of a framework
being established, what does that really translate
into is what I'm searching for here. I mean we can
all do our best effort to reflect an effort but it's
limited in its --

MR. KINSEY: This is Jim Kinsey from the
INL. Just maybe to offer a point of clarification
that might help a little bit.

The other piece of the licensing strategy
that Carl mentioned that pointed out the four primary
issues was a conclusion by both DOE and the NRC staff
members involved with that working group that the NGNP
could be 1licensed by adapting for the most part
existing light water reactor regulations.

So when we talk about this framework we're
really talking about the processes that would be used
to work through that adaptation process. So if that
helps to clarify. And these four items are key
cornerstones or key foundations of that adaptation.

MEMBER CORRADINI: So here's what my
concern is. Maybe I'm the only one that's concerned.
But everything we had, there's so many issues that pop
up and then rise up and then fall, and rise up and

fall. I'm worried that when this falls it'll fall
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apart.

So I want to make sure it's very clearly
documented where there are things that are -- I won't
use the word "settled," I guess nothing is completely
settled, but where it looks apparently things are in
concert and where they're not in concert, and what are
the action items to move forward.

And to me that's very important. That's
why I was asking the questions of Carl was that -- is
that if things aren't settled and there's things that
need to be further done in fuels like there was some
discussion about length of time and temperature and
such things, then that's clearly identified as
something that needs to be worked on. And there are
certain things that are -- people seem to be okay
with. I got the impression that the way in which
licensing basis events were identified or at least the
process by which they are staff seemed comfortable
with. Those are clearly done so that when this gets
dropped or put on hiatus it doesn't have to reinvented
6 months later, 6 years later, whatever it is.

MR. SINK: Yes. That's our intent as
well.

MEMBER CORRADINI: Okay. And then my

second concern 1is, and I'm sure the Commission did
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this, I'm just not sure -- and I'm wanting to ask the
staff this. I want to make sure the staff really has
responded to the Commission's directive for 1860 which
is this is an example case for technology-neutral
framework application and what are their Ilessons
learned so that when you do come up with whatever the
things you said you're going to come up with next we
don't start from scratch.

We actually can say, okay, we did this
with the NGNP, it's on hiatus but the same process or
at least we can pick up here so we don't have to start
from a, I don't want to say ground zero, but less
than an optimal point.

CHAIRMAN BLEY: Now I think we're ready.

MR. SILADY: Good. Let's go to the first
slide. At our January 17th session with you we went
into some detail on these five areas. And we have a
couple of more items to talk about at this meeting
this morning before the staff as before. And we just
wanted a summary, a very brief summary of the summary
if you will of the January 17th meeting.

And these areas are the safety approach
and design basis, the licensing basis event selection
process, the mechanistic source terms, the functional

containment, the siting source terms and of course
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fuel qualification and radionuclide retention. So I'm
going to briefly go through those in a number of short
slides here. Next page.

One slide for the safety approach and
design basis summary. The top objective is not to
disturb the normal day-to-day activities of the public
outside the exclusionary boundary. So our
quantitative requirement which is a design target of
the project is to meet the protective action
guidelines at an exclusion area boundary of roughly
400 meters. And that's for a very wide spectrum of
events within and beyond the design basis.

We believe our safety approach and design
basis summary is responsive to the advanced reactor
policy. You can go back to the January 17 meeting for
a tick by tick check-off of how we're responsive to
it.

You obviously recall that we have a
defense-in-depth system of barriers. They are -- many
of them, they're concentric or one is completely
inside of the other. At the level of the few
elements, the helium pressure boundary and the reactor
building they're independent. And these barriers
collectively comprise the functional containment.

The emphasis has always been since the "85
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time frame after Three Mile Island when we shifted
from large HTGRs down to the modular HTGR where we
deterministically said hey, we're going to size and
we're going to configure the reactor in a 1long,
slender, annular core. It's been on retention within
the -- at the source within the radionuclide particles
and within the fuel element.

So to do that we need to do the following
three sub-functions which we talked about, the passive
heat removal, the control of heat generation and the
control of chemical attack. Next page.

The 1licensing basis event selection
summary i1s that we're going to determine when top-
level regulatory criteria must be met. The top-level
regulatory criteria are the quantitative direct --
top-level regulatory criteria are -- have three
things. We went through all the regulations, NRC, EPA
and so on and we screened them so that we could figure
out what we needed to design to.

And if they're quantitative so that you
can design to them, they're direct measures of
consequence, of risk to the public, and they're
technology-neutral, they're generic. So we select
then during the design and licensing process with the

risk insights of a full-scope PRA that considers
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uncertainties we select these events.

And they fall into categories. Those that
you expect during the life of the plant, those that
you don't expect in a plant lifetime but which might
occur if you had a fleet of plants, like several
hundred, and those that aren't expected even in a
large fleet of plants, the beyond design basis events,
the events that you don't design for with conservative
margins but which you have the capability to respond
to and still meet our top requirements.

And there's a fourth category. This is
the traditional Chapter 15 events. And we derive
those from the design basis events by assuming only
safety-related SSCs respond successfully.

So the DBEs and the AEs and the beyond
design basis events, those we put on a frequency plot
which is the next plot. And those have the entire
plant responding. So we see the interplay between
what is safety-related, not safety-related, and so on.

MEMBER CORRADINI: So, just to clarify.

MR. SILADY: Sure.

MEMBER CORRADINI: So for the DBAs, all
the similar assumptions we're familiar with for light
water reactors apply.

MR. SILADY: I wouldn't claim to know all
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those assumptions. But we --

CHAIRMAN BLEY: -- assume a single
failure. The failure criterion is the one --

MR. SILADY: If the event had single
failures in it, fine. If it had multiple failures in
it, fine. That we get from the DBEs.

Then we just look at it with the safety-
related SSC. So I think the answer is no with regards
to that. Not that we wouldn't pick that up in the
beyond design basis events, perhaps, but we take
multiple failures within the design basis event
region. And we're looking at more than one reactor as
you'll see.

MEMBER STETKAR: I wasn't here in January
so perhaps you covered some of this, but as I read
through it I had some confusion about the notion that
you just described. You said that the DBAs are
derived from the DBEs, assuming that only safety-
related systems are available. Is that correct?

MR. SILADY: Yes, that is correct.

MEMBER STETKAR: Okay. Suppose I have a
beyond design basis event scenario whose frequency is
in the beyond design basis event area. Because non-
safety related systems have been included in that

model. So for example, the frequency is, pick a
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number. One --

MR. SILADY: 107°.

MEMBER STETKAR: 10° and of that 107° 10°°
of that is because of non-safety related systems. If
I didn't take credit for those systems the frequency
would be 10°. 1Is that scenario then a candidate for
a design basis accident? Because it's not a design
basis event in the general concept.

MR. SILADY: We're going off a little bit
but I think it's a very crucial point so let me just
try to summarize it succinctly.

MEMBER STETKAR: I'm not sure we're going
off because I want to understand what a design basis
accident is.

MR. SILADY: Right. But we talked about
this in January. There are beyond design basis events
that have high consequences that would not be able to
meet the dose criteria for the design basis region,
the 10 C.F.R. 50.34. Just as we want to make sure
that the DBAs that mitigate and stay within the design
basis region, 10 C.F.R. 50.34, we want to make sure
that beyond design basis events with high consequences
don't float up. And so we make things safety-related
to have the requisite reliability to prevent those.

So that is how beyond design basis events
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can have requirements put on SSCs that then become
safety-related. We had a nice little chart that had
on the FC chart we had one area where we're mitigating
DBAs and one area where we're preventing beyond design
basis events.

So, because if the beyond design basis
event doesn't have a consequence that's going to
exceed 10 C.F.R. 50.34 what the fraction is of the
plant that responded that was safety-related and what
the fraction was non-safety related isn't as material
as it is if it would violate 10 C.F.R. 50.34.

MEMBER STETKAR: I'll have to go back and
read the transcript.

MEMBER CORRADINI: You're going to show
that curve I assume.

MR. SILADY: We're going to show the curve
but we're not going to -- we can pull up the backup if
we need I believe.

MR. KINSEY: I think the backup will be a
good idea.

MR. SILADY: Yes.

DR. KRESS: Let me ask you a question
about that. When you look at an SSC in one of these
events and look at the uncertainties associated with

it to see if it might move you into another frequency
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or another consequence. You just look at one SSC?

MR. SILADY: We look at the sequence and
we look at the function. And then in that sequence
there are certain SSCs that are available and not
available. And we look then at if the event straddles
the design basis region 1let's say and the beyond
design basis event we say well, our certainty is not
sufficient to say it's in this region or in that
region. We'll look at the consequences of it against
both as if it first were in the design basis and
secondly it's in the beyond design basis.

DR. KRESS: TIf it takes, say, two or more
or three SSCs to move you in one direction or the
other beyond this top-level criteria would all three
of those or however many it took --

MR. SILADY: That would be a design choice
as to one or more of them need something to be
tightened up in order to meet the requirements.

DR. KRESS: And what criteria do you use
for that choice?

MR. SILADY: Making sure that the event
meets the dose criteria in the design basis region or
the QHOs in the beyond design basis event region.

DR. KRESS: Yes, but suppose further or

the probability of one failure, say three SSCs lose
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you and the two won't.

them safety-related or?

MR.

SILADY:

23

Would you make all three of

If -- you cannot make one

system of a high consequence beyond design basis event

keep you in that low-frequency range.

DR.

time SSC.

MR.

KRESS:

SILADY:

You're looking at one at a

If you cannot make one --

that would be the designer's preference, to put the

reliability into that.

obviously.
DR.
move you would
MR.
DR.

it by itself.

MR.

DR.

MR.

DR.

MR.

KRESS:
you make
SILADY:

KRESS:

SILADY:
KRESS:
SILADY:
KRESS:

SILADY:

Then you go to a second one,

But if it takes two of them to
both of those SSCs?
Yes.

You know one of them won't do

That's right.
So you'd make two.
Yes.
Well, how about four of them?

I don't think for a given

function we have four heat removal systems.

DR

. KRESS:

You probably don't for a given

function but you may have three.

MR

(202) 234-4433

SILADY:

Yes, yes. And generally we
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find by using passive SSCs like the reactor cavity
cooling system we can make it sufficiently reliable
that we can say that one alone is sufficient.

In other functions such as control of heat
generation we may need two reactivity systems. We
find that generally we do for some rare events.

DR. KRESS: So you would make both of
those.

MR. SILADY: Yes.

DR. KRESS: Even though one of them won't
do it by itself.

MR. SILADY: They work in tandem to get
you in the successful -- for some sequences only one's
required. For other sequences maybe both are
required. It's not that black and white. You have to
look at each of the licensing basis events.

MEMBER REMPE: Fred, remind me because
I've forgotten. Is the RCCS safety-related?

MR. SILADY: It is. For heat removal,
yes. All right, well this is good. We didn't expect
maybe that we'd be going back to January 17 but I'll
be happy to answer the questions.

MEMBER CORRADINI: We still haven't moved
off of the 17th. So let me repeat the question that

Dennis and John asked just so I'm clear. So if it is
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safety-related and it is going to be used as part of
the analysis for the DBA, the single failure criterion
applies.

MR. SILADY: I don't think we've said
that. We're always after getting the reliability.
And we don't think in some cases single failure is
sufficient. And that diversity may be better than
redundancy.

MEMBER CORRADINI: So can I say your
answer back to me a different way?

MR. SILADY: Yes.

MEMBER CORRADINI: If I have system X and
I have one of system X, and I have system Y and I have
one of system Y, your redundancy is that if X fails Y
is there to perform the function.

MR. SILADY: If needed to stay in that
region and meet that requirement.

MEMBER CORRADINI: So therefore X and Y
must be safety-related.

MR. SILADY: Yes. Yes. We have that,
let's say in the case of the control of heat
generation. We have a control rod system and it has
a lot of redundancy in it, banks of different rods and
so on and in the I&C in the protection system there's

redundancy. But parts of it are only single.

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

26

And then we have a reserve shutdown system
which is completely independent that also drops by
gravity and so on. And it has different numbers of
hoppers so it has redundancy. We didn't go in though
and say thou shalt have redundancy and take the
single-failure criteria. Usually those things are the
first thing you do in terms of reliability. And
they're built in for investment protection reasons and
so on. So you have a full plant design that's looked
at all vyour requirements for normal operation,
investment protection, availability as well as safety.

I think we'd be hard pressed to say that
we found any sequences that violate the single failure
criteria that we're not doing anything about. I mean
that's -- we're --

MEMBER CORRADINI: Well, that's kind of
what I'm getting to.

MR. SILADY: Yes. But to take it as a
rule, thou shalt use the single failure criteria, 1is
kind of why I'm pushing back a little bit.

MEMBER CORRADINI: Okay.

MR. SILADY: Okay. So we've gotten off a
little bit into the fourth bullet. And we -- the
safety classification system focuses on mitigation for

a spectrum of DBAs to successfully perform required
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safety functions. But we were trying to keep it
succinct and so we didn't add also to prevent high-
consequence beyond design basis events which could
have been on the slide as well. And I think I've
summarized that. Let's go to the next page.

Now this is the top-level regulatory
criteria which are in solid blue that we took out of
the regulations. Placed on a frequency axis. And in
some cases it's easier to do than in others.

And so this was the proposal that we've
made. It was actually made in the eighties with the
DOE-sponsored MHTGR program. And it has evolved a
little bit in terms of terminology and so on. But
basically there's a region that is the anticipated.
And we decided to take it down to once in 100 years.
There's another region that goes between the lower
level of the anticipated event region. It goes down
to the 10™* and so on.

Well, what are those numbers? What are
those frequencies? They're the frequency of an entire
event sequence, not just the initiating event. And
they are for an entire plant of multiple modules.

DR. KRESS: Let me ask the question.

MR. SILADY: Yes.

DR. KRESS: To me that means, of course,
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in order to see where things fit in that thing you
have to specify ahead of time how many modules you're
going to have.

MR. SILADY: Yes. You have a design.

DR. KRESS: You have a design, in other
words.

MR. SILADY: Yes.

DR. KRESS: And you have so many modules.
The tendency in my mind would be then, I'd want to
select the number of modules so that I get just about
as close as I want to to that top-level regulatory
criteria without exceeding. Do you have a criteria on
how close you're going to let it get by the number of
modules?

MR. SILADY: We really don't do it the way
you say. I mean we look at the other stakeholders in
terms of the wusers and the operators and our
requirements coming from them on how many modules make
it economic, make the O&M optimum that provide the
demand for the electricity, the steam nearby.

DR. KRESS: Even though you may end up
pretty close to that line. Do you have a criteria for
how close you're going to let it get depending on the
uncertainties associated with the --

MR. SILADY: We don't have a quantity
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requirement at this stage prior to a full conceptual
design. But in past projects we've seen like the
MHTGR that were orders of magnitude anywhere to the
left of the solid line and even the dashed line which
of course as you can see is the design target which is
more stringent. So we haven't had to say thou shalt
be a factor of 20 or a factor of 5 or whatever.

And that tradeoff with modules -- I do
have a backup that shows the MHTGR cases. Can we put
that up at this point?

CHAIRMAN BLEY: Slide 30°7?

MR. SILADY: Yes. This was presented.

MEMBER CORRADINI: I remember that --

MR. SILADY: Yes.

MEMBER CORRADINI: I think we did see this
one, yes.

MR. SILADY: And we had already started to
talk a little bit about design basis accidents as well
as design basis events and how the design basis
accidents only have safety-related SSCs. Originally
this plot was just of the first three categories of
LBEs. They were called anticipated operational
occurrences. They were called design basis events as
they are now. And they were called emergency planning

basis events back then where now we're calling them
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beyond design basis events.

DR. KRESS: How many modules does it --

MR. SILADY: And it had four modules.

DR. KRESS: Four modules, okay.

MR. SILADY: And there have been HTGR
designs that have had up to 10. But no more that I'm
aware of. And so we saw where those events lied on
the diagram. And we're using this for design as well
as licensing. So the ones on the abscissa that have
zero dose were very important to us because there was
something keeping them inside the acceptable line that
if it didn't work it might fly over to the right-hand
side here. So we had to know which ones those were
and specify their capability and reliability and so
on.

The point with the green on this chart is
that these DBAs when you deterministically start
assuming from your DBEs that you don't have systems
they're lower frequency. There are some over there on
the abscissa that are pretty close to the same
frequency and with the uncertainty bands they were
DBEs.

But there were quite a few DBEs on the
high-risk, the high-consequence events that were in

the mud if you will, that were below that needed to
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meet the NRC safety goals, below 5 times 10 7. And
there are some that don't even show up on this plot
that goes down to 10°°.

So the DBAs are not -- don't come out of
the frequency consequence plot. The DBEs do and then
you use your deterministic approach that we use in
Chapter 15 to make sure that the safety-related alone
could help you meet 10 C.F.R. 50.34.

So these events that are way low that
normally would be compared to the safety goals, the
QHOs, the Q fatality safety goal there only have to
meet the 10 C.F.R. 50.34 and your Chapter 15.

All right, thanks for that diversion. Are
we good now maybe? Let's go back to my other plot and
see if there are any points there that -- just wrap up
with.

I wanted to make sure that you understood
that it's the event sequence, that it is per plant
year and it's going to have a full-scope PRA so it's
not just going to be reactor, it's going to be other
sources like spent fuel and so on. So you might have
spent fuel shared or you might have it per reactor
module. All that's in the mix here.

DR. KRESS: So you're going to specify up

front though how many modules.
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MR. SILADY: Yes, vyes.

DR. KRESS: You would let the person
buying the plant say we want five modules for our
side, and then you'll put --

MR. SILADY: I can't predict how the
business arrangements might be. But we will have a
design that probably mock 1 is four reactor modules.
And then somebody comes in and say oh, I only want one
now. And so then we'll say, okay, well we have to --
will you have the interest in someday having four and
they may say vyes.

And so we'll build the shared things for
the four and we will sequentially add them. But the
PRA and the selection of the LBEs has to consider the
four because someday you're going to build that out
perhaps.

DR. KRESS: Well the way you do that is

just find the consequences for the one module and just

MR. SILADY: That's not --

DR. KRESS: -- multiply by the number of
modules.

MR. SILADY: No, no, no.

DR. KRESS: No, you can't do it?

MR. SILADY: You can't do that because
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you're going to have some events that affect all four
of them. That's the beauty of the approach.

DR. KRESS: How do you treat those?

MR. SILADY: You say, okay, I've got a
seismic event, or I've got --

DR. KRESS: Station blackout.

MR. SILADY: -- station blackout and
that's the initiating event. And then you look at
what the chances are of it affecting one or more
modules. And you work your way across the event tree.

DR. KRESS: Well, let's take seismic.

MR. SILADY: Yes.

DR. KRESS: You have to say yes, it's
going to affect all four modules.

MR. SILADY: Right, but it may take out
let's say the main heat transport system for all four.
But it may not take out all the shutdown cooling
systems for four.

MEMBER CORRADINI: How do you know -- T
can almost guess Tom's next question is how do you
know with any certainty that it isn't anything but a
multiplicative on the one module effect. Is that
where --

DR. KRESS: That's where I'm -- you could

read my mind. But my conclusion was that since

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

34

there's so many SSCs that are relatively independent
of the initiating event that probably the way you
treat the initiating events that affect all of the
modules at the same time, you probably go ahead and
calculate the consequences due to one module and just
multiply the number of frequencies.

And just like you would do the internal
events. It's the way I think you'd probably treat
that.

MR. SILADY: If it was the example loss of
offsite power. We have a lot of passive systems.

DR. KRESS: Yes, that's what I had in
mind.

MR. SILADY: Yes. And so it might be
bimodal in that case in the sense that all the passive
systems had an independent failure because the same
maintenance crew did the maintenance on all of them or
the same manufacturer or whatever. Low-frequency
albeit. But you could think of things that can get
passive failures as well. And then you've got the
loss of offsite power and the loss of onsite power and
so on. And you end up with some failures in the low
frequency range.

But there are shades. And we have found

that there are events where it's like 30 or 40 percent
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of them are all reactors are taken out. And 20 or 30
percent are just one.

DR. KRESS: So the consequences would be
affected --

MR. SILADY: Yes.

DR. KRESS: -- rather than just a single
MR. SILADY: Yes.
CHAIRMAN BLEY: I'm going to interrupt
because we're repeating I think a lot of what we
talked about last time. And you have some new stuff
you're going to get to.

MR. SILADY: I want to.

CHAIRMAN BLEY: And all of you do. So I
think we're going to have to reduce the amount of
revisiting the o0ld material and look for those

responses aimed at -- probably that were aimed at

questions --

MEMBER STETKAR:

CHAIRMAN BLEY:

MEMBER STETKAR:

Can I ask one quick one?
Sure.

And you can turn me off

if this was discussed in January also. I read quite

a bit of the study so I don't want to hear high-level
things, I want to hear details.

I understand how you're treating
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uncertainty on the Y axis. I understand how you're
doing that.

I do not understand how you're treating
uncertainty on the X axis. 1In particular, you state
that in the AOO region you will compare only the mean
value of the consequence with the high-level goal. 1In
the DBE region, whatever that means, you said you're
going to take the upper bound of the mean which I'm
assuming you really mean the 95th percentile of the
uncertainty because I don't know what the upper bound
of the mean means. You're going to compare that with
your goal.

In the beyond design basis event you will
compare only the mean with the goal. I don't
understand that rationale. Because if I take a beyond
design basis event with an uncertainty bound in the X
axis and I move it up then I don't know what I'm
comparing on the consequence scale. And I'll just
leave it there because maybe you discussed it in
January. So I'd like to understand how you're
treating those uncertainties in those ranges because
all the high-level stuff you say sounds good until you
look at how it's going to be done in practice.

MR. SILADY: For all the events.

MEMBER STETKAR: For all of the events.
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MR. SILADY: For all the events, the AEs,
the DBEs, the beyond design basis events we do a
consequence uncertainty.

MEMBER STETKAR: Yes, you do.

MR. SILADY: And so we've got the full
distribution everywhere.

MEMBER STETKAR: Yes, you do, and I'm not
arguing with that. I'm saying that you're picking and
choosing what parameters of that uncertainty
distribution you want to compare with your goals.

MR. SILADY: We tried to follow industry
practice in terms of --

MEMBER STETKAR: Picking and choosing what
parameters of the uncertainty you're choosing with
each area, period.

MR. SILADY: We are, yes.

MEMBER STETKAR: Okay. I don't know the
rationale behind that.

MR. SILADY: Okay. It is discussed in the
white papers.

MEMBER STETKAR: I read it and I didn't
understand it. It just says other people have done it
in the past.

MR. SILADY: Okay. I'm being told that

maybe in a couple of slides.
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MEMBER STETKAR: Okay, 1f you're going to
address it then we'll get to it.

DR. KRESS: One other issue I have with --
just popped out of a regulatory criteria being stair
step has bothered me all along.

MR. SILADY: Yes.

DR. KRESS: And I would have made straight
line --

MR. SILADY: ISO risk. Or maybe it was an
adverse --

DR. KRESS: Well, I mean it's maybe non-
risk averse. But I would have made it a straight
line. That way I know exactly how far away I am from
the boundaries. But if you're pretty close with this
stalr step I'm never quite sure how close I am to the
boundaries and how to -- Dbecause there's some
arbitrariness to these stair step methods in terms of
the slope.

MR. SILADY: There is in more than -- in
probably one case for sure.

DR. KRESS: Yes. So I would have elected
to have a little conservative straight line on the
slow glove plot for my top-level criteria. Did you
consider that?

MR. SILADY: We took these from the
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regulations and the QHO ends up looking 1like a
straight line. And so you're happy with it.

DR. KRESS: vyes.

MR. SILADY: The 10 C.F.R. 50.34, we had
it all of 25 rem and back in the eighties we said --
the staff gave us feedback, oh, for a higher frequency
DBEs we wouldn't want to come that close. Take 10
percent of it. So we made that a slope based on that
input.

The 10 C.F.R. 20, we believe we have it
exactly the way the regulation says and we can't
change the regulation. It's summed over all the
events and you can't exceed that. So depending upon
what the frequency is you can have an event that
occurs twice a year so you only take half of it.

So it is what it is. We would love to
have something come to us that says here's the NRC
frequency consequence curve and here's the basis for
each kind of 1like they did for the safety goals.
Office of Policy Evaluation could come up with.

DR. KRESS: Well, you could have drawn a
line between the bottom points on those stair steps
and make a straight line through it. And it would be
a little bit conservative but --

MR. SILADY: That's true.
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DR. KRESS: -- it would take away all the
-- any arbitrariness.

MR. SILADY: You're talking about going
from 10 C.F.R. 50.34 out to 10 C.F.R. 20.

DR. KRESS: Yes.

MR. SILADY: This was a starting point
that where it's not about the specifics, it's about
the process. There are bigger gquestions than where
the line is.

DR. KRESS: Yes. Well, you know, it
depends on how close you get to that line as to how
you're selecting SSCs as to whether you cross over or
not. It would make a difference if you had a straight
line as opposed to the stair step I think as to which
ones might cross you over into the unacceptable
region. That was one of my issues. I don't know, I
just right now don't know how to deal with that.

MR. SILADY: Okay.

DR. KRESS: One way you can deal with it
is be sure you don't get very close to the stair step.

MR. SILADY: That in essence is what we
have found to this date, yes. Let me go on.

MEMBER REMPE: Actually, I have one quick
clarification too. You're saying --

MR. SILADY: Dennis, I'm really trying to
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go on here.

MEMBER REMPE: I know. If you have 10
versus 4 versus 2 modules you're almost implying that
you might have different events, you might have
different systems you designate as safety-related or
you might move the boundary.

MR. SILADY: No. No.

MEMBER REMPE: What will you do?

MR. SILADY: A vendor in all likelihood is
going to have a four-module design or X-module design.
He's going to offer that.

MEMBER REMPE: And I know of other vendors
who've come in and said even though we're way over the
safety limits we're not changing the design because
it's too expensive. And so what the design is is what
it is, and they just delete the cost because it's too
expensive to make modifications is why I'm asking the
qguestion.

MR. SILADY: Well, where I was going is as
the market develops you might come out with a second
package. Instead of four you see there's a need for
a two-pack, or you see there's a need for a six-pack.
And so you offer then a selection. Do you want the
two or the four, you know, whichever two you select.

CHAIRMAN BLEY: I think Joy's point is the
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one that's been bothering me. You go down, it's no
big deal I think. You go up to more units on the site
you may have to really change the design and that
seems, you kind of said that, it's a pretty unlikely
thing to see happen.

MR. SILADY: Yes, vyes. You --

CHAIRMAN BLEY: So from early on --

MR. SILADY: Early on --

CHAIRMAN BLEY: -- somebody's got to
decide how you're going to design this thing.

MR. SILADY: Yes. Exactly.

CHAIRMAN BLEY: For the maximum number of

MR. SILADY: Yes, that's right. And
there's all these questions about what if you don't
put it on greenfield and you put it where it has
existing reactors. Is there any budget, is there any
room for you to put yours on there and still overall
site-wise meet the requirements. But we're not going
there today, okay?

CHAIRMAN BLEY: Okay.

MR. SILADY: Next page. I did it.

(Laughter.)

MR. SILADY: We'll go back. Okay. Later.

The frequency took a lot of discussion but it's pretty
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straightforward. You're going to use the same
frequency in all cases, event sequence, mean and plant
instead of a reactor. But now we're inheriting all
these different requirements out of the regulations
and some of them are at the EAB, some are at the LPZ,
some are, you know, you can read the chart. And we
talked about this in the earlier meeting.

And so just for ease of presentation we're
plotting everything at the EAB. And almost all the
regulations now have gone to the total effective dose
equivalent.

So when it came time to do NRC safety
goals even though we're plotting and showing where the
points are relative to the -- at the EAB we would do
it per the regulation. You know, the acute to -- as
shown there to 1 mile, the latent at 10 miles. And it
would be the complementary cumulative distribution
function on all the accident rule set that that comes
with that particular requirement.

DR. KRESS: If you meet your EAB criteria
you're almost sure to meet those other two.

MR. SILADY: That's right. And that's why
we did it this way.

DR. KRESS: Yes, but there's one missing

there.
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MR. SILADY: Okay.

DR. KRESS: That's the societal risk. The
total cost of an accident. This goes up forever, or
maybe 50 miles. But I'm not so sure you automatically
meet that when you meet the EABs. But I don't see
anywhere where vyou're looking at that. The PRA
preliminarily looked at the total cost of an accident.
And taking all the events including beyond design
basis and everything. But I don't know where that
fits into your system.

MR. SILADY: Well, if it comes from the
NRC or --

DR. KRESS: There's no requirement yet
from the NRC.

MR. SILADY: I know, that's the point. We
screened the current regulations. But we have from
our user, 1in the MHTGR days we had an investment
protection. And it had an FC chart.

DR. KRESS: Oh, you have one.

MR. SILADY: And then the C --

DR. KRESS: It has dollars for the C?

MR. SILADY: Yes, exactly right.

DR. KRESS: Oh, wonderful. I love that.

MR. SILADY: We're off into another topic.

DR. KRESS: Okay.
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MR. SILADY: Okay. At 10 ° you couldn't
be down for 6 months. At 10° you couldn't have plant
write-off, et cetera.

DR. KRESS: Somewhere I'd like to see that
eventually.

MR. SILADY: Okay. I can send it. Next
page, please.

Now, we've touched on this already. We've
got different requirements shown in the green across.
We've got these categories in the column, first
column. They come to us with different accident rule
sets.

And so although we're doing our
uncertainty distributions for all the top three
categories we pick whatever value we need for whatever
the requirement is. And our understanding is on this
page, that for the 10 C.F.R. 20 we cume the events and
we look at it at the EAB for that 100 mrem.

And when it comes time for the DBEs or the
10 C.F.R. 50.34 it's just the DBEs and we look at it
upper bound, 95 percent. For the emergency planning
you want to know what the real expected, the mean
values are going to be to compare to your PAGs,
whether you have to move or shelter people.

For the QHOs we know that that's pretty
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well spelled out. So once we've derived there's a
space between the top three which can go on an FC
chart very neatly and the DBAs that are scattered
everywhere.

We use the upper bound against 10 C.F.R.
50.34 again at the EAB even though there's an LPZ.
And we do this typically for 30 days but we will look
at 2 hours of course, the worst 2 hours.

And all the while you have to keep in mind
that our design objective, what we're trying to do is
have that EPZ be at the EAB. Next page, please.

MR. KINSEY: Excuse me, Fred. Before you
move on. Does this help to answer the question about
where we do consequence uncertainty and where the
limits come from? And the method --

MEMBER STETKAR: It doesn't help to answer
where the limits come from except that you feel that
your interpretation is somebody else has told you to
do it this way. So I'm going to ask the other people
that you feel have told you to do it this way.

MR. SILADY: Well, it's not just telling
us but we've looked at a lot of different sources,
regulatory and submittals and so on, and this is what
we believe is current.

MEMBER STETKAR: I'll ask the staff.
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MR. SILADY: Okay.

MEMBER STETKAR: See if they agree.

MR. SILADY: There is some disagreement on
this as well, so this is a good thing to bring to
mind.

MEMBER STETKAR: I didn't quite see that
disagreement. I'll ask the staff.

MR. SILADY: Okay, very good.

MEMBER STETKAR: Keep you going.

MR. SILADY: Next page.

MEMBER CORRADINI: So your objective -- I
just want to get to your objective.

MR. SILADY: Yes.

MEMBER CORRADINI: Your objective is to
make the EAB the EPZ.

MR. SILADY: Correct.

MEMBER CORRADINI: And if necessary you'd
have to grow the EAB to make that occur.

MR. SILADY: If necessary. But there's
lots of other things we could do. We can change the
design. We can do more research. We can sharpen the
pencil. You do all the designer tricks in order to
find a way to make your design such that you wouldn't
have to shelter or evacuate anybody offsite.

MEMBER CORRADINI: Okay.
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MR. SILADY: Next page. This is the
discussion we've already had of how we get the design
basis accidents from the DBEs. We don't get them out
of the air. We get them from the DBEs. That gives
them a firm, systematic, nothing's going to drop
through the cracks because we're going to put all the
focus on the PRA that gave us those DBEs.

The DBAs are not derived from the beyond
design basis events. It's the events that are in that
frequency range in the DBEs that go into Chapter 15
that we're going to look at deterministically. This
is one of the major assumptions that blends the
probabilistic with the deterministic. Enough said on
that, let's go to the next page.

MEMBER STETKAR: No, not enough said.
That last bullet 1s the thing that I'm not
understanding. Because if I do a risk assessment and
I look at I'll call them sequences. I look at a
sequence and I have a bunch of things that fail and a
bunch of things that succeed. And a bunch of things
that fail get me down to 1 times 10°. And that's a
BDBE.

MR. SILADY: Yes.

MEMBER STETKAR: And it has some

consequence.
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MR. SILADY: Yes.

MEMBER STETKAR: So I have uncertainty
about that consequence. Now, if I look at the bunch
of things that have failed and I say, well, half of
that bunch is non-safety related. 1I'll call it non-
safety related. Now, if I -- do I assume that that
non-safety related stuff cannot work when I think
about design basis accidents?

MR. SILADY: In our framework we think of
design basis accidents in the DBE space. In the
beyond design basis event space we only think of those
that are high-consequence that would exceed 10 C.F.R.
50.34 that we would then need to make things safety-
related to keep them low-frequency.

So the only time in which the DBA or the
safety-related comes into play is either from the DBEs
to mitigate them, to meet the consequences, or from
the high-consequence BDBEs that are -- if we looked on
the chart they're over to the right that we don't want
to have rise up because there --

MEMBER STETKAR: But they're still not
considered DBAs but they might have -- you might
define safety-related equipment because of that
criterion.

MR. SILADY: Yes. And actually --
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MEMBER STETKAR: I got it.

MR. SILADY: Okay.

MEMBER STETKAR: Next slide.

MR. SILADY: Thank you. Good, progress.
Next slide, please.

Now the functional containment is a topic
that we covered on the 17th as well. Our upper tier
-- and I've already told you that it's all of those
barriers that are for lack of a better word concentric
or nested, and that there's independence and so on
between the helium pressure boundary and reactor
building and all the fuel.

What we do here is we set intentionally
that we're going to have requirements on retaining
radionuclides within the fuel. We really want to put
the focus on retention at the source.

But we're going to look at what the other
barriers do for us as well in terms of helping us have
additional margin to our requirements. So, the
standard that we're looking for performance here is
characterized by during normal operation retention
within the fuel so that we have a really relatively
low inventory within the helium pressure boundary.

Then if you have a leak in the helium

pressure boundary it won't exceed the requirements
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offsite. That's the idea.

And then secondly we're going to limit
releases throughout the spectrum for the off-normal
events. Whether it be an early release or an early

and a delayed and so on.

Finally, our functional containment system

has the capability to control leakage when you think
of it in the full five barriers. Next page.

Our summary of where we are, and this is
largely from the MHTGR and the PBMR and some of the
other designs that have been before in the pre-
application interactions over the decades is that we
can release that which comes out during normal
operation from the helium pressure boundary and meet
10 C.F.R. 50.34.

Our limiting LBEs tend to be, the risk-
significant onesg, have an initial release from the
helium pressure boundary. Because if you don't fail
the helium pressure boundary vyou aren't getting
anything out.

And there's a range of possibilities
there. There's leak sizes and leak locations, and
there's the possibility of the relief valve. And the
high-risk events really are not the big breaks in the

helium pressure boundary but it's that relief wvalve
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that goes off because the steam generator is at higher
pressure. You can have a steam generator tube leak
and that in certain sequences if the water keeps
coming that relief valve lifts. So that's the initial
release.

And then vyou have the 1larger delayed
release from the fuel which takes as you know 2-3
hours because of low power density and high heat
capacity.

The next two statements are significant.
We will meet 10 C.F.R. 50.34 without consideration of
reactor building retention. We will meet the PAGs
with the entire functional containment including the
reactor building.

As you're going to hear later in the day
the reactor building safety-related primarily for
structural reasons. Next page.

The summary on the functional containment
mechanistic source terms is that there's a blend.
We're using retention at the source and the intrinsic
properties and the passive features in order to meet
the requirements. It's consistent with the advanced
reactor policy. It's consistent with discussions of
the containment function of mechanistic source terms

in various SECY documents and with the approaches that
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have previously been reviewed dating back to the
eighties. Two or three different times as we've done
with NGNP, we did it with the MHTGR, with PBMR Exelon
and with PBMR alone. Next page.

Here's the last page before I turn it over
to Dave to talk about the fuel area. The siting
source term is essentially -- our approach to it is
essentially the same as what we did in the eighties
and which the staff reviewed in NUREG-1338.

It's consistent with the discussions of
containment function and mechanistic source terms in
more recent SECY documents. It implements a modular
HTGR-appropriate interpretation of that footnote that
started off in 10 C.F.R. 100 and which is now in 50.34
and 52.79 regarding siting.

Limiting DBAs are what we use to evaluate,
to determine the SSTs. Remember our chart with the
blue dots? We used the big ones that are way down in
the mud as our -- source terms. Five times 107, even
some of them below that, but above 107°.

Back in the eighties the staff still
wanted more what-ifs and deterministic flavor. So
they said hey, go look at these other bounding event
sequences is what they called them. And we had to

look at cross-vessel failure, double-ended guillotine.
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